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ICOM Automatic
HF Antenna Tuner

AH-2 System
Antenna Element

AH·2a
Controller UnK

The antenna eiemeiii
ndudes sturdy mper
mounts which hOld me 107
inch stainless steel whip in
place. plus aU the necessary
hardware.

Fo kIN
station. look at the IC·735
transceiver andtheAH~2 auto­
matic antenna system...they're
quite a match.

Th~ AH 2a ca" be pur
chased separatefy to accom­
modate the ham who alreaay
has a bumper mount and whip
antenna, or the apartment/
condo dweller who wants to

ate a do ire

The AH-2a tuning untt
Is housed In a durable
weather-resistant case and
is capable of storing tuning
information for eight different
frequencies. RetreMng tuning
data from the memories is
accomplished in less than one
secondl

panel of the AH-2a controller
unit. the controller automati­
calty tunes from 10 to 80
meters in less than sixseconds.
It can also be used on the 160
meter band w ith an extension
of the stainless steer whip.

use to match frequencies from
3.5MHz to 3OMHz. The system
includes an antenna element
and the AH-2a tuner and con­
troller units.

The .At+-2a Tuner UnJt
....1Iles opdmum _Ing
conditions via its built-inS-bit
microcomputer and LC (coil/
capacitor] circuit More than
260.000 lC cornos-atons are
possible.

TIle AH-2a Controller
~easJlyattaches III "'"_ or"", 1C·735 HF trans-
ceiver By simpty pushing the
TUNE button on the front

reO M p resents the
AH·2 automatic antenna
bJnlng system for the IC-735
all bandHFtranscefver. The
AH-2 Is Ideal for mobile
operators since there Is no
manual antenna tuning
needed...an advantage In
Inclement weather. Also.
the AH-2 system enables
auto tuning In areas where
antennas are limited, such
as apartments and condo­
miniums.

2
combines advanced matching
techniques and rugged con­
strucnon for indoor or outdoor

ICOM
First in Com u ications

ICOM Amenca. toe. 2380-1I6th A~ NE, Bellewe, WA 98004 / 3331Towerwooo Drive, SuIte 307,
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THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

To Learn more about PRIVATE PATCH III and the advantages ofthe VOX concept, call or write for
our four page brochure today!
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vox ... the right choice!
VOX based phone patches offer many perter­
mance and operational advantages over the
sampling method. These include operation
through repeaters, compatibility with an y
radio, no lost words or syllables, greater range,
smooth audio free of continual noise bursts,
etc., etc.

Most amateurs are not aware that the compet i·
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 closer to their bottom
of the line (SP) model!

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

• •

,. ". _ .... Dl- . .' -• •

CONNECT
SYSTEMS (213) 373-6803

INCORPORATED 23731 Madison St.• Torrance, GA 90505

••

r, -

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

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

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

Options:
FCC approved coupler
12 VDC or 230 VAG 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 HT radios!

PARTIAL LIST OF FEATURES
• OPERATES SIMPLEX, THROUGH REPEATERS, OR DUPLEX ON REPEATERS. VOX BASED. TOLl.
RESTRICT (Digit counting and programmable first digit lockout) • SECRET CODE DISABLES TOLL
RESTRICT FOR ONE TOLL CALL-Automat ic re-arm • AUTOMATIC BUSY SIGNAL DISCONNECT
• CONTROL INTERRUPT TIMER (Maintains positive mobile control) • CW 10 When you connect again on
disconnect. Free 10 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 MINUTE TIMER. SPARE RELAY POSITION. 1t5VAC SUPPLY

DEALERS

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

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

radio. AM , FM, ACSB, relay
switched or synthesized.

• Patch performance should not
be dependent on the TIR 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 their $1000 com­
mercial model?)

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

• A patch should be flex ible. You
should be able to use it
simplex, repeater aided simplex,
or semt-duptex.

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

• A patch should not become er­
ratic when the mobile 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 effortless interface.

• You should be able to connect
a patch to three points Inside
your rad io (Val high side, PIT,
MIC) so that the patch does not
interfere with the use 01the
rad io and the VOL and SO. set­
t ings do not affect the patch.

• A patch should have MOV
lightning protectors.

-vour patch shou ld be made in
the USA where consultation
and factory service are Immed·
ately available. (Beware o f an
Inferior offshore copy of our
former PRIVATE PATCH II.)
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Don't Be A Kamikaze!
The Hara- Kiri Box is an improvement on the suicide cord that's still dangerous .
butit's a lot safer than the cord KA4J

132 Extra Memories for Your FT-I07M
At three cents apiece, why not? LU2HP/ON6JC

Inside CoCo's ROMpak
Store your favorite Color Computer programs in AOM-and never type " Load"
again WB8IKO

Build A Digital IC Trainer
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50 Instruction Instructions
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make their homes eyesores in the
neighborhOOd. The accompany­
ing TVI al ienates many 01 the
neighbors. Heck, she can't even
get the OM to go to worX il a rare
country he hasn' t contacted is
scheduled to be on the air. And
then tnere are all those weirdos
who track dirt through her living
room, going into the harnshack to
talk gibberishl

The Ham Infection is different
f rom most mental aberrat ions ,
such as religion and politics, both
01 which require extensive expo­
sure to become established. The
Ham Inlection can happen in min­
utes-and last a lifetime. It's in
some ways like narcotics or alco­
hol in that thOSe of us who have it
enjoy ii-it 's our famities and
friends who sutter.

The answer to that problem is
simple-infect as many of you r
family and friends as you can.
Then you' ll all enjoy the madness
together. l et 's get together on
this and pool ou r resources. I
know some ways to spread HI, but
I' ll bet you know many ways I
haven't thoUQht of yet. So drop me
a note with your suggestions on
what you've found successful.

Remember, our menial prob­
lem is only an aberration because
there are so lew 01 us-less Ihan
0.2% of the US population. In
Japan, where about 1.6% have
HI, it's almost respectable. II looks
as if we might begin to see day­
light at around 1% - aoout 2.2 mil­
lion licensed hams. That 's a good
goal, right?

Not to throw cold water on you
CW fanatics, but if Fred had been
batting a key around instead of
talking over his ham rig back in
1931 ,I 'd probably be a lawyer to­
day. And heaven knows we sure
don't need another lawyer. Some
of my best friends are lawyers, but
I sure wouldn't want my daughter
to marry one.

Continued on page 67

past the police calls at 1600 kHz­
to hear the hams talking on the
tee-meter band. WCYW! I'd been
infected.

Oh , I suppose I was precis­
posed . My mother's father was an
inventor-made over a million at it
back in the 20s when that was a lot
01 money. He was into the high
lech 01 his day-invented the first
thermostat for gas stoves, for in­
stance. My father was into Ilying,
the high tech of his day, So Iwas a
sitting duck when Fred happened
to me.

Now, every one of you reading
this is a carrier of this menial ill­
ness. Yes, you have the power to
infect dozens-even hundreds­
of susceplible youngsters. I've
known some hams,like Bill Welsh
W6DDB, to infect thousands. He
even inlected his wife , Marie
W6JEPI Women, lor some rea­
son, are usually resistant to HI.

Speaking 01 wives, I realize that
many of them think 01 HI as a
dread illness, one which siphons
money from the family income lor
expensive ham rigs and ugly tow­
ers with sprouting antennas to

EVER SAY DIE

I remember the li rst lime I was
exposed to it . I was about len and
my grandfather introduced me 10
Fred Stevenson W1CUN . Fred
was slouched in a little building
out in back of the Valley View
Hotel in Bethlehem, New Hamp­
shire, his legs intertwined in a
chair. with his obviously home­
made ham rig, buill on a board,
blazing away as he talked. I can
still see it. And how incredible that
'5 years later I'd be operating my
own ham station from this very
same shack.

You can bet I began tuning any
radio with a shortwave band on it
up above the broadcast band-

WELL, I'M BACK

I'm deeply concerned about a
type of mental illness, spread by
hams , which is gOing around.
It's not a new one-actually, it 's
shOwn signs 01 dying out in recent
years. It's a virus-like ill ness
which can hit people at any age,
but which tends particularly 10 hit
boys around puberty. For the lack
of a better name, I call it the Ham
Infection-HI.
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MA-4000 2 milO em
dual band mob ile gain antenna
Duplexer supp lied . Ideal for
use with the TW -4000A "Dual
Bander" and TM-211AITM-411A.
(Mount not suppheo.)

SM-220 Station mon itor/l 0
MHz osc illoscope Pan display
capability with oononarBS-8 (tor
T5-940$,T$-830$ ). Monitor
transmitted waveforms and/or
received signal waveforms.
Built-in z-tone generator.

LF-30A Low pass tater. 1kW ,
50 Q. Insertion loss: less than
O.5dB at 30 MHz.

HS~5 Deluxe headphones.

HS-6 Lightweight headphones.

AL~2 Llghlnlng and state
arrester. 1kW , 50 Q

-•

SP~40 Compact mobile
speaker.

SP~50 Mobile speake r.

•
CCeSSOfleS

Not Shown:
Me-50 Desk-top micro­
phone. Hill a Z. 4-ptn connector.
Me-SO Desk-lop microphone,
700 Q unidirectional electret
element with flexible boom.
BUilt -In m ic. pre -amp and UPI
DOWN swncn. wtlh loc k. (B-pin).

MC-48 Hand microphone
with te-kev DTMF pad and UPI
DOWN switches. (B-pin).

MC·46 As above, but with
B-pin connector.

MC-42S Hand microphone
w ith UP/DOWN switches. (B-pin).

MC-35S Noise cancelling
hand microphone, 50 k Q (4·pinJ.

MC-30S As aoove.but scc O.
PG-4A Microphone cable for
Me-GOA Converts Me -BOA to
a-om connector.
PG-4B As above. but 6-prn.

PG-4C As above . but 8-pin,
as supplied with Me -BOA.

PG-4D Extra a- om cable
for Me-aS
PG-4E As above. but B-p in.

PG-4F As above. but 8-pin.

HS-7 Micro-headphones.

KPS-7A 138 V DC,?5 A
intermittent DC power supply.

RA-3 2 m, 3fa ll. telescoping
antenna w ith BNG connector.

RA-5 2 m V. /I. 170 em % A.
telescoping antenna with BNG
connector.

RA-8B 2 m SlubbyDuk wi th
BNG connector.
RA-9B As above , for 220 MHz,

RA-l0B As above, 'Of
440 MHz.

RD-20 Dummy load , 50 ~2
DC-500 MHz 20 W co ntinuous,
50 W interm ittent.

PG-3A DC line hiler for
mobile use.
Service manuals are
availabl e for all Kenwood trans­
cevers and most accessories.

MA-5 80/4Q/20/15flO meier
mobile antenna. All resonators
supplied. 200 W PEP max..
VSWR 1.5:1 or less. Easily
adjustable for center
frequencies.

VP-1 Bumper mount for
above.

MC~60A (8-pin) Denne
desk-top microphone. Pre-amp
bu ilt-In, PTI, LOCK and UP/
DOWN SWitches. Hilla Z selec­
tor switch.

•

TL-922A 160-1 5 m 2 KW PEPtl KW DC Inpullinear Ampl ifier.
Pair of EIMAC 3-50Ql lubes and excellenl lMD characteristic s.
Perfect safety protection with blower turn-oft de lay c ircuit.

PC·1A Phone Patch (FCC Part
68 registered).

VB~2530 25 W RF Pow er
Amplifier (tor TR-2600A). BNC­
BNC cable, and mounting bracket
supplied

MC~85 (8 -pin) Mul ti-function
desk-lop microphone (8-pin)
700 Q unidirectional electret
condenser rmc. Buill-In audio
level compensation with output
and tone control, meter, and UPI
DOWN SWItch. Selector SWitch
for up to three transceivers.
(AddItional 4, 6, or 8-pin cables
optional]

. ,

Spec lf,ca!,ons and prices suDlecI 10 change wrlhoul nonce or ob llgarron



TR-9130
TR -9130 2 meter all mode
The TR-9130 IS a compact fig
that gives you 25 walls of RF
power on all modes" You can
select your tunmg steps from
100-Hz, 1-kHz . 5· kHz or 10 -kHz.
With SIX memcnes. you can
program your tavonte frequen­
cies! (FM 1-5 Simple x or
±600-kHz offset. memory
6 non-standard offset. all SIX
lor Simplex, any mode') Dual
digital VFO's, and transmit
frequency luning enhance
OSCAR operations,

Internal battery back -up
(9 V Ni-Cd not Ke nwood
supplied} retains rnernones for
approx imately 24 hours. in case
you ope rate mobile and base!

Other convenient features
suc h as automatic band scan,
squelch cncurt tor FM/ SSBICW,
tone SWitch. repealer reverse

sw itch , CW semi break-In;
sroetone. high performance
noise blanker HI (25) LOW {5)
power switch (FM/CW) RF
gain contro l, and RIT circui t
further enhance this expressive
package

'
Optional accessories;
• KPS-7A AC power supply.
• PS-2 0 AC power supply

(TR-9 500 only).
• BO-9A system base with

memory back-up su pply.

• SP-120 external speaker.
• TK -l AC adapter for m emory

back -up.
• SP-40 mobile spea ker.
• SP-50 mobile speaker.
• SW-l00 AlB power meters.
• MC-55 Mobile Mic wll ime-oul

tun er.

TR-9500
70 CM SSB/CW/FM
transceiver
• Covers 430 -44 0 MHz, In

steps of 100 -Hz, 1-kHz, 5-kHz ,
25 -kHz or 1-MHz.

• CW -FM Hi - IO W. Low- l W
SSB 10 W

• Automate band/memory scan.
Search of selected l a -kHz
segments on SSB/CW

• 6 memory channels.

Compiere servce manuals ate available lor all Trio· l<enwood rrensce.ve-s arn;l mosr accessories
Spec,l,ca r'Ofls and prICes are sublecr 10 change WI/houl ronce or obligallon

TS-711A/TS-811A

TRIO -KENWOOD COMMUNICATIONS
1111 WeSI Walnut Stre et
c omoton. California 90220

Opt ional accessories :

• CD-lO Call sign Display
• TU-S CTCSS Tone Unit . VS-1
Voice Synthesizer . MC-60A
Deluxe Desk Mic • MC-BO
Desk Mic • Mc -aS Desk Mic
• SP-430 External Speakers
• MB-430 Mobile Mounl
• PG-2J DC Cable

KENWOOD

Quick -Step tuning that varies
tuning characte ristics f rom con
ventrona' VFO feel, to stepping
action when CH,Q switch is
depressed.

Combine entnese features
with built -in AC power supply
and a hefty 25 watts RF output
power and you have your Ideal
base station.

identification in Intern ational
Morse Code .

The TS-711AITS -811A also
feature all -mode squelch , norse
blanker, speech processor (SSB,
FM), IF shi ft, RF power control,
alert, and a unique channel

Multi-function all-mode
2 m and 70 cm transceivers.

The TS-711A 2 m (142-149
MHz) and TS-811A 70 cm (430 ­
450 MHz) all-mode transceivers
are perfect base station units,
designed to complement your
present HF staten. Both feature
Kenwood's Innovative D.C.S.
ci rcuitry. Buill- In dual dIgital
VFO's provide commercial-grade
frequency stability thr ough the
use of a TCXO (Temperature
Compensated Crystal Oscil­
lator). The new fluorescent
multi-function display shows
fre que ncy, RIT shi ft , VFQ A/B,
SPLIT, ALERT. repeater ottset.
digital code, call sign code,
and memory channel. 40 multi­
function memories sto re fre ­
quency, mode, repeater offset
and tone. They have program­
mable scan, memory sc an, and
mode sc an. The Aut o -mode
function automat ica lly selects
the correct mooe for the fre­
quency being used. When a
mode key is depressed,an audi ­
b le "beeper" announces mode



RX. • • EDITED BY PERRY DONHAM KW10

RM-5241
DON STONER W6TNS has filed a Petition lor
Rulemaking with the Federal Communica­
tions Commission which would establish a
Public Digital Radio Service in the amateur
six-meter band . In hi s (very convincing!) peti­
tion, Stoner outlines the need for the new allo­
cation by describing the explosive growth in
the use 01 modems, the plummeting price of
personal computers, and the sharp increase
in the cost of accessing the telephone net­
worX. Don believes thai these three teeters
make the time ripe lor a Iow-power d igital ser­
vice. Why six meters? According 10 Stoner,
" Out of 400,000 radio amateurs in the United
States. less than 1,000 are active in the six­
meier band ." He goes on 10 state that, due to
the potentia l for interference to TV Channel 2,
nearly all amateur operation is in the lower 2
MHz 01 the amateur band (SO-52 MHZ). It is
the band from 52 to 54 MHz that Don wants to
use for the new service. The technical specifi­
cations for the PDAS are very stringent and
specific : 1 Watt maximum transmitter output,
use of only vertical antennas, and prohibition
of remuneration are a few of the details that
are laid out in the document. The channel
usage would be very similar to our own pack­
et-radio system, with on ly one channel being
occupied by multiple stations using coll ision­
avoidance schemes . Is it really time for a digi­
tal Citizens Band? I say it is. The AAAL's
" Super Novice" ticket will fill a void in the
amateur structure, but a new license-free
computer-to-computer allocation is some­
thing that muncns 01 telecommunicating
Americans are hungry for . The FCC has as·
signed Stoner's petition AM-5241 .

FEMA Fans
A PAIR OF HAMS from the Westchester (NY)
Emergency Communications Association re­
cently let their government know just how im­
portant amateur radio can be in a disaster.
Rich Moseson N2BFG and Don Storm
K2MQR spoke before a disaster-prepared­
ness seminar sponsored by the Federal
Emergency Management Agency. The talk in­
cluded a video tape of hams performing emer­
gency communications during disasters in
California, and a handout containing names
and telephone numbers of local amateur
emergency personnel. several seminar par­
ticipants Claimed that the duo's presentation
was " the most interesting and educational of
the day: '

Looking
IF YOU WERE STATIONED with the 14th
AACS Squadron headquartered in Cairo our-

ing World War II, iI's reunion time! Get in touch
with one of these fellows for details: Bob Irons
W9CSJ, Bill Eiler K901W, Ted Werling
WA90PJ, Paul Baumgarte W08RJR , Chuck
Cohen W2FO, Art Masters N4LZX , Bill UI­
bright W9LLO, or John Fisher W1 CLF.

CQ Ma Bell
WE MISSED THE BOAT on the no-code li­
cense , but New England Telephone was not
so myopic! If you live in the Worcester, Massa­
chusetts, calling area, you can dial Phone-A­
Friend. This is an experimental service in this
exchange wh ich lets you dial a number and be
connected with up to live other callers. At ran­
dom. Sound familiar? There are separate
numbers for " juvenile" and " adult " conversa­
tions. Sort of like the difference between 2m
and 160m. And who knows? If th is experiment
is successful, AT&T may expand it to cover
the entire country-and we'll finally get our
ro-cooe ticket.

Another Celeb
JOINING T HE GROWING LIST 01 ham
celebrities is Italian President FranKesco
Gluseppl Co55lgna IIFGC.Other dignitaries
include Barry Goldwater K7UGA , Indian
Prime Minister Rajiv Ghandi VU2RG , and Jor­
dan's King Hussein JY1 . Wouldn't it be greal
to get all of these folks together in one place? I
would love to see the Prime Min ister with an
HT on his belt and a Dayton Hat-tenna on his
head.

My callsign, eh?
MANY CA NADIAN AMATEURS have been
asked by the Department of Communications
to give up their Q-signal suffixes. While the
letters received by stations such as VE7QST
are requests, not orders, the DOC has stated
that they will no longer issue calls with Q-sig­
nal suffixes.

Tick Tock
TH E CANADIAN DOC is also moving right
along with their plan to restructure the Canadi­
an Amateur Service. According to a report in
the CRRL News , the majority of VE hams
th ink that the proposal is a good one and do
not see the no-code license as a detriment to
the hobby. Briefly, the proposed structure is
th is : Three amateur cert iftcates (licenses) will
be available. Certificate A will have no Morse
proficiency test . Holders will be given all
modes on frequencies above 30 MHz, with a
power output no greater than 250 Watts. Also ,
Certificate A licensees must use only commer-

cany-ecnt transrrnrters. Passing a 12-wpm
Morse test will upgrade Certificate A 10 Certifi­
cate B, which adds all modes on frequencies
below 30 MHz. A written examination on ad­
vanced electronic theory is required tcr Certtn­
care C, wh ich allows the holder to use home­
brew equipment, transmit with up to 1,000
Watts output. and become a license holder for
repeater and remote stations.

Where Am I?
THE TOP SECTION of our Top Band is no
longer exclusively an amateur allocation. In
order to provide additional spectrum lor radi­
olocation systems that may be displaced by
an expanded AM broadcast band, the FCC
has given those systems primary status on the
band from 1900to 2000 kHz. Amateur stations
may use this segment on a non-interference,
shared basis and cannot expect protection
from recciccauon signals. It ' s not as bad as it
sounds, though, since the locators will be us­
ing spread-spectrum techniques: We may not
even know they are there. Also, the FCC is not
accepting applications for the new allocation
until July 011987.

Form Format
DON'T USE any FCC Form 6105 issued prior
to June, 1984, 10 apply for an amateur-radio
license . If you do, the Commission will simply
return your applications with a request to use
the proper form. You can get copies of the new
paperwork from your regional VEC , your near­
est FCC Field Office, or the FCC Consumer
Assistance Branch, Private Radio Bureau ,
Gettysburg PA 17325.

Bugged Beads
THE LAST THING a guy wants to worry about
is his beads, right? Well, start worrying! CCS
Communicatio n Control, Inc., recently dis­
covered worry beads which contain an ultra­
miniature radio transmitter. In the Middle
East, worry beads are ubiquitous-they are
carried to business meetings, while traveling
or dining, and so on. CCS was called into
action by a gentleman whose business deal­
ings were somehow being leaked to his com­
petitors. What the company found was IwO
sets of beads with a tiny transmitter and a
battery bu ilt into the largest bead; the trans­
mitter had a range of about one kilometer.

QRV
DON 'T FORGET to sencl in your news items
and phOlographs! Mail them to 73 Magazine,
WGE Center, Peterborough NH 03458, Attn :
aRK
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SCT110 VHF XmtrlE.lclt.r 80.rd

• H igI'l performance. Super versatile design
• Us.et nttW nign qUiOliIy Xl a l Conlrolled Deeo<le<

IC, ..11'I1"" immunity 10 lalsing
• Deeodet.1I 16<1igils
· 3 O NIQFF Funct ions per Main Ca'd. EI.lly e x­

p.ndaDle to .ny no. of lu"c llo"s wlExpa ns io n
CiO.ds.

• Fie ld p.og.ammaDle via p lug ·ln Coded cerce
• Lat c nec 0 ' pu lsed o utputs: many unique 3-dlgll

codes ..a ileble. Not luI s icelly '-digl / as with
compe /ill.e unlls.

• T.ans lsto r SwilCh ou tpu ts cen direclly trigge ,
SOlid stiOte ClfCul try or rel ays, etc . lor Iny tyPe 01
control lunclion.

• Interlaeuble to AuxlUiOry Eq ul{llTle<l1
• Low Power ConsumpliOn CMOS Tecnnology.
svnc Inpul. Gold-p1aled conneclors.

nC300 TOUCH TONE CONTROLLER

a 10 WiS. Oulpul 100% Duly Cy<:Ie'
I inlin ite VSWR prool
I Trve FM lot esc. iludio qualily
a Des lg" ed specilicelly tor conllnuous .pt r aanrice.

Very low In "wnite noise"
a Spu.!ouS-.75 dB, He rmonic:s _ 60dB
ewnn .0005·/0 xta l.

I 8A.30 30 WI. Amp board & Heat Sink,
3 see. LP. l il t", & rel. pwr. lIllnllOf.

I BA7S 75 WI. unit also available.

SCT110 Transm itter Assembly
I scr llO mounted in shiekifil housing
I Same ... used onSCR lCOO &2!XlOX
a Compielely asambld . wiF.T. e.ps, S0238 f;OIln.
a 10, 30, or 75 WI. un ll.

SCT 410B UHF Transm itter Bd. or Assy.
a S,m lle . 1o SCTI 10. 10 WIS. nom

eNow includes " on board" propor·
tional Xtal OscJOren circuitry lor rery
high stability!

a BA-40 40W. UHF AMP. 80. & HEAT
SINK

,
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IMPROVED SCT410B

TRANSMmER ASSY.

€I
FL.4H

For 10M,
2M,

220 MHz,

& 440 MHz

Receiver Front·End Preselectors
I Fl.e : 6HI a ResonalO'S wilh lo-NolS8

T.anslsto. Amp (2M or 220 MHz)
• Fl..... : ~H! 0 nellcal .esonalo.e & lo- Nolse

T•. Amp. In . nl"lded hou.lng, (~20-~70 MHZ)
• P\oftdM b.,. dow ",ectlon of "ouI-oI.o.nd" algna ls wi

out !he ....... IoIal Can oIIen be used ;"'1_ot large e x·
pensiwI (:IViIy liners.

I Exl.emely tIeIplul al enee w;ln ma ny .....rt)y
I.a""",ill... 10 "lIller-out" 11'!eseout-ot-Wnd signals.

....

Call or Write for Data Sheets

a TRA·1 "Cour1a.y T_ 8Hper"' !d.

I PSM·l Power SuP91y Mod Kit " plaen Oar1I"flOll

poISS 1,....11101 In oklet SCR 100014OQOs.

Repeater Tone & Control Bds.
Fo. SCR 1 0001~OOO & CTC10011D2SO o" ly

a TMR·1 " Ka,Chu n k.. Kill.... or " Tlm a O ul Wa.n lng
T_ " !d.

CTC100 Rptr. COR Timer/Control 8d.
• Complele5Olid slaleeonlrol loffptr, COR, '" Hang" Yimef,

''Time-Oul '' Timef,TX ShutdownlReaet. ete.
• Includ-es inpu ts & oulpuls lor panel COnl.oIS " tamps.
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e
SCR SOD VHF/UHF

.... L1NKlCONTROL RCVR.
• SCR200A 01 SCR450A rack mo unted
• A.a ll abl e with or witho ul metere and

power supply

~ ID250A CW 10
Q & Audio Mixer Board

I ImpfOVf!Cl! Now includes " a ud io mute" e ireuit ilnd
" Eme.-geney~'lDoplion.

• ~ inpu l AF MIXer " Lonl Mit . amp.
• Pl'IOM memory-250 btllllcnaonel.
• Up 10 ~ d, tlerefltlO cnannels !
• MiOny 01"'" leatures. Faelory programmed,

These are professional "Commercial Grade" Units-Designed for Extreme

Environments ( -30 to 60 ° C.) All Equipment Assembled & Tested.

Spectrum Repeater/Link
Boards & Sub-Assemblies

SPECTRUM COMMUNICATIONS

• The EIe5t dlMce ....I t ilt 10 protect~
fIQUipmerll: m:m lighlning lMmge. S17.oo • SIH,

Lightn ing Arrester For SCAP
• Gas Oisc"a,g" Tube S"unts pno" .. line

su 'ge s to g.ound

• HandIe5 up 10 010,00:) Amps'

New FL-4 UHF
Helical Resonators
Inslalled In~..
Of FL""H P,aselec lor Unit

RPCM Board
e UHd ..,SCAP bolll(l to p,o.,de " Re. " ' ! ,, PaIC"

a nd l and l,ne Conl'OI o f Rep.... ,.. '
I InClude! I.. no Io"e a n5...e" "g C HCU'!'~

e PtQ'fICM' I U~'IC l ulopatcn lu ncloonl
e Secu.e 3 OIgII "-ccnl. 1 AUK On.QII lunc l'on .

AudIO AGe; 8 u, II-I" " ........IC se.ul ilu l Aud.O'
e 0l'1 I" ''' btl bd .'100 ••••••bl.
eW," . c . 1I lot ""111. a nd a (litl 5_'

COMPLETE SH IELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A·VHF SCR450A-UHF

Com~te Receiver Assemblies
• Rcw. 84. mounted I" ilftl'IMd housing.
a Com pl' ." Y asmbll! .. I&SIItCl . wJF T CIOI

S0239 conn

. .... UMd In .... SCR 1lllQ2(OlJ(. Rudy lodn;lp Into
......)'11_1

• UHF RCYT. AU\"Now Available wlSuper
Sharp FL... He leal Resonaton. Greatly
reduces 1M & "oul 01band"lnter1erenea l

• ' 01.", Ad••...:" 0."''''
6 8 Po le F,o nt End FIIf .. .... ' lle lly n,mlt

,anll,, -r&t!ucn ove ,lal d. ~PU"OUS R&, p &.
Into'mod.

& Sens. 0.25 ~V/' 2da SINAD lyO
& set. -&:IB @ l 6 ~ ......1 · IJOd B :a :1030KHz (8

Pal l Crys'a, ... Pole ee"mle FIl .s
• 'S "','er', DISCf lmlnalO1 &. Oe;Il't lon MI •. Outputs!

& Eoe , ud lp qUlloly ' Fast squot'CI'l' w!O OOO!l 'lo
Crysta l, r's...pe, Sill'" '' IF 1"" "SO,.,dl

•

10SIW......llto.. PI(, 53 a Noniato••• PA lM03 I (215)631-1710 I Telexl.60Z11
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D ie/<. \.Y. Rollema PAOSE
v.a.Mafc/<. stfaat 5
2351 RA Leiderd orp
Netherlands

Japan's Hush-Hush Rushbox
These units were ordered destro yed after WWII, but a few

fell into the hands of co l lecto rs. Now, after 40 years,
PA(fJSE anal yzes the Imperial A rm y's secret radio.

ber of the rad io is94-6. It wa s
meant for use by the infan­
try, but found a variety of
applications due to its sim­
ple o perat ion. Communica­
tion distance is given as 2
kil ometers.

Freque n c y i s co n t i n u­
ously variable in three sub­
bands between 25 and 45.5
MHz . Power du ring trans­
m ission came from a hand­
cranked gen erato r, provid-

hand-cranked

Co mm u nicat io n eq uip­
ment used by the A llied

forces during WWII has be­
co m e well -known among
amateurs, no doubt because
eno rmous amou nt s have
been so ld by w ar-surp lus
shops for decades after the
war ended.Quite different is
the si tu at ion for G erma n
war-surplus material , even
here in Europe near to the
source of it. The explanation
is that the A llied command­
ers were ordered to destroy
all German war equ ipment
that was found after the sur­
render in M ay, 1945. Some
communicat ion equipment
escaped de mol it io n. how­
ever, and now rests in mu­
seum s and with co llec tors
all over the world .

Whether a sim ilar orde r
was issued for Japanese war­
time equipment is unknown
to me. but the fact is that
very f ew o f t hose items
found their way to col lec­
tors. This is t rue in Europe, at
least, but I th ink the situa­
t ion is not much d ifferent in
the States . So it was with
considerable joy that I ac-

cepted a very special bi rth­
d ay present from an old
radio friend, Ber van Don­
geren PAOD ON : the Japa­
ne se portable t ran sm itter­
receiver pic tured in Photo A.

The rad io ca rr ies a wiring
d iagram on the inside of the
lid (Photo Bl, but how it was
used remained o bscure until
additiona l informat ion was
prov ided by Aki ra Kobay­
ashi JA1J1X. The type num-

.2

Photo A. Japanese WWII transceiver with
generator used when transmitting.

•

ing 3 volts at 0.35 Amps and
135 volts at 30 m illiamps.
On rec ei v e, powe r c a m e
from batteries for 3 and 135
volts. The antenna was an t­
type: 1.4m hori zonta l and
0 .65m vertical.

Someone who can read
Japanese charac ters told me
that the engraving on the lid
says the rad io was manufac­
tured by Takanashi in June,
194 0 . In red charac te rs it
says " Secret ."

As compa red to the so­
phisticat ion of the modern
Japanese sets that dominate
the market , the model 94 re­
die is simpli ci t y itself . There
is only one tu be, a double
triode. The ci rcuit is o ne that
was very popula r with am a­
teurs for 56-M Hz work in the
early thi rties. Indeed, the cir­
cuit co uld have been taken
st ra i g h t from Q 5T or a n
ARRL Handbook of that pe­
ri od . A s a re ce i v er, o ne
triode is a superregeneranve
detector and the other an
au dio amp l i f ie r. On t rans-
mission the f irst triode be­
comes a self -exci ted o ne­
st age t ran smitter, anode­
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Photo B. Top view of the radio. Inside the lid are the circuit
diagram and frequency calibration curves for the three
ranges. On the radio, top row left to r ight: tun ing capacitor
CS(see Fig. 4), frequency ra nge switch 51, top o f the tube,
and antenna-current meter. Bottom: filament-current con­
tra / R2, variable grid leak R1 , and ;acks fo r two handsets.

Fig. 3. Received signal, an
amplitude-modulated car­
rier, and the variation o f the
rectif ied current through the
tube. Start ing from the am­
p litude of the rec ieved sig­
na l , the signal bu i lds up
dur ing interval 1 and stays at
the maximum level during
in terval 2. The sum of inter­
vals 1 and 2 is r, the period of
the quenching signal.

- '-- -,,-- .

proved to be em inen tly suc­
cess ful."

We can go a bit further
into the theory by looking at
Fig. 2. Here isshown how the
signal in the tuned circuit
grows exponentially from a
st art i ng voltage (Y m) to a
maxim um vo ltage (Ymax)'
Ymax depends on the anode
voltage and maximu m an­
ode current the circuit al­
l o w s t o fl ow , Wh en t h e
vo ltage in the tuned circuit
is higher at the moment the
quenching signal makes the
detector osci llate. the Vmax
level is reached sooner, as
shown in Fig. 2 for a starting

I
•

v....

IB1 AS vOLT S

''''', , ' OSC'~~ATI"G.' 11 vOLU M

--

Fig. 2. Oscillating vol tages
in the superregenerat ive reo.
ce i ver ensuing from tw o
start ing levels, Vin and V 'jn

respectivel y, and fi na lJy
building up to the same vol t­
age, Vmax- Lower sec t ion:
Bias vol tage a s dependent
o n t im e, c au sed b y th e
quench ing os c iflato r. In
real it y the voltage is not rec­
tangular but sinusoidal.

suive. An elementary form of
a superregenerat ive c ircu it is
shown in [ the illustra t ion].
Suoerregenerenon is rela­
tivel y difficult to atta in at
ord ina ry frequenc ies, and
does not possess the prop­
ert y o f discrim inat ing be­
tween signals o f different
frequencies charac teristic
of oth er t yp es of detec­
tors - in other words, the se­
lectivi ty is poo r. For this
reason the superregenere­
rive circui t finds its chief
field in the recep tion of ul­
tre-b ign-treauencv signals,
for wh i ch p urpose it ha s

' ,.

Photo C At the right center, transmit/receive switch 52;
above it, sw itch S3 to interrup t the microphone circuit
when using telegraphy. Beh ind 52, the M orse "key" can be
seen. At the bottom, the cable to the generator is plugged
in. Inside the rad io, transformer T1 is fa stened to the bot­
tom. M icrophone transformer T2 is in a screened box below
52. The two round coils below filament-control R3 are L4
and LS, the tuning coils fo r the quenching oscilla tion.

n
sou...:. Ol'
00[""" 'OlClVl'~n

amp l if i ca t ion ceases. To
overcome this l imitation and
give still greater amplifica­
t io n, the supe rregenerative
circuit has been devised. Es­
sentially, the superregenera­
tive detector is similar to the
ordinary regenerat ive t ype
but with a low, but super-au­
dible(aboveaudibility)signal
in troduced in such a way as
to vary the detector's operat­
ing point at a uniform rate. As
a consequence of the intro­
duct ion of th is quench or in­
terrupt ion freq uenc y t he
detector can oscillate at the
signa/ frequency only when
the operating point is in a re­
g ion suitable for the produc­
tion of osciffations. Because
the oscillations are con­
stantly being interrupted, the
signal can build uoto relat ive
tremendousproportions,and
the suoenegeneretive detec­
tor therefore isextremelysen-

The Rushbox Explained

As mentioned, the super­
regenerative receiver was
very popular for recept ion
on VH Fand UH F in the early
thirt ies. To explai n the prin­
ciple, I therefo re quote the
ARR L Ra d io Ama teu r 's
Hand book o f 19 36 . Fig. 1
was taken from th at source.

First, a " no rmal" tri ode
with a grid detection and re­
generation (positive rf feed-
back) is exp lained . Th e
Handbook then carrieson as tL _
follows:

" The limit to which regen­
erative amplification can be Fig. 1. An elementary super­
carried is the point at which r ege nerat i ve circui t a s
sbetubestensto oscil lete. be- shown in the ARRl Radio
causewhenosciJfationscom- A ma teu r's Ha ndbo ok of
mence, fu rther regenera tive 1936.
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modulated by t he second
triode.

O lder readers no doubt
will remember the superre­
generative receiver or " rush­
bo x." Bu t to t he younger
generation this elect ronic
marvel may be new. So we
start with an explanation of
this rema rkable type of re­
ce iver, invented by th at
American genius M ajor E. H_
Armstrong, w ho presented
the syste m in 1922. (A rm­
st rong also gave the world
th e su p e rhe te ro d yne re­
ceiver and the system of f re­
quency modulation for Y HF
broadcast ing!)
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The tra nsmit/receive switching is somewhat sim-Fig. 4. Circu it d iagram o f radio t ype 94-6.
otiiied.

VHF, where automobi le ig­
n it ion noise ca n be ve ry
tro u blesom e . No wad ays
every car ha s good suppres­
sion, but before WW II th is
wa s mo re t he ex cept ion
than the rule.

So it seems that the rush­
box has on ly desirable fea­
t ure s . Ar e t he re no
disadvantages then? Sure ­
selec tivity is very poor, as a l­
ready ind icat ed by the
Ha ndbook. . But even t his
might be ca lled an advan­
tage : The superregenera tive
receiver often was used in
conjunct ion with very sim­
ple. self-excited, single-stage
t ra nsm it t e rs . These have
ve ry poor frequency sta bil­
ity. So poor that the signals
from these transmitters on
VHF are mostly unreadable
o n a su perhe te rody ne re ­
ce ive r. No problem fo r the
rushbox! Its passband is so
wide t ha t t he se s igna ls ,
wh ich swi ng a ll o ver the
place, are coped with eas ily.

Now tha t we ha ve re ­
freshed our knowledge on
th is remarkable invent ion by
Ma jor Armstrong, it is time
to return to o u r Japane se
transce iver.

mu ch over the years that I
was unsuccessful in mak ing
a sa tisfactory photographic
reproduction, so the circuit
wa s red rawn for Fig. 4. (For
the sake of cla rity, the trans­
mit/ re ceive sw itc h ing is
somewhat sirn phf ted.) This
switc h is visible in Photos A
and C.

It is a classic telephone
kevswitch w ith three po si­
tion s. In the middle position,
the set is turned off . The
lower position activates the
receiver and the upper posi­
tion act ivates the transmit­
t e r. If bo t h the ha nd
generator and batteries are
connected, the transm it/re­
ceive switch au tomatica lly
se lec ts the batteries for re­
ce ption and the generator
for tran smission. (These fea-
tures are deleted in Fig. 4.)S2
is the T/R switc h with on ly
two posit ions shown, T for
transmit and R fo r rece ive.

The radio is tuned by co ils
L1, l2, l3, and variable ca­
pacitor C5. The frequency
range is 25-45.5 MHz, and
this is divided into three sub­
bands selected by S, .On the
lowest range, a ll three coi ls
are u sed ; o n the m id dl e
band. II is short-circuited,
and o n t he highest band ,
both II and l 2 are sho rt-ci r­
cu ited so that onl y l3 re­
mains. The coils are three
se pa ra te o nes o n formers
that can be seen in Photo D.
Ea ch co il is d ivided into
equal halves, A and B. Two
antennas can be used, ind i­
cated as ANT.l and ANT.2 .
Perhaps one was meant as
an antenna and the other as
a counterpoise? A thermo-­
co up le a mmete r ind ica tes
current in ANT.2 .

l e t us now look at the cir­
cuit when the radio is used
as a su per regenerative re­
ceiver. S2 is in position R,
The left triode is the detec­
tor. ( 6 is the grid capaci to r
and Rl is the variab le grid
le a k . But where is the
quenching signa l coming
from ? From the same triode,
playing a double role. It os-

Circuit Analysis c il ia tes at the receive fre-
The ci rcu it d iag ram o n quencv and the quenching

the inside of the lid faded so frequency at the same time!
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of the superregenerative de­
tec tor we find the audio that
w a s tran sm itted . W he n
there is no signa l vo ltage in
the tuned circu it there still is
thermal no ise, which is am­
plified in the same way as a
signa l vo ltage.

This explains the hissing
no ise tha t is so cha racteris­
tic of the superregenera tive
receiver -lovingly ca lled a
rushbox by amateurs of the
thirties . As so o n a s a re ­
ceived signa l o verrides the
noise suff iciently, the hi ss­
ing sound d isa ppea rs. In that
respect. tuning a rushbox is
very similar to tuning a mod­
ern FM recei ver with the
squ elch turned off . The fac t
that circuit noise, perhaps a
microvolt o r so, is amplified
to the full output level of a
volt or more in thea node cir­
cuit ind icates the enormous
ga in, wh ich can be of the o r­
de r of a million times. And
tha t in a single stage !

In this respect. the super­
regenerative re ceiver is a
re al marve l. but there is
more. The rece iver. features
very good auto mat ic ga in
co ntro l (age) so that all sta­
tions are reproduced at al­
mo st the sa m e le ve l.
Su p p re ss io n of im p ul se
noise is excel lent, too . This is
a very desirable fea ture on

vo l t age of V ' in. The mo­
me nt t he signa l decays is
a lso go vern ed b y the
qu enching signal, but inde­
pendent of the starting sig­
na l. So the tota l surfa ce that
is hatched in the ill ustration
va riesw ith the magnitude of
the voltage on the tu ned cir­
cui t at the beginning of each
quenching cycle.

As the rf signal is rectified
in the dete ctor val ve, t he
hatched area is a lso a mea­
sure for the anode current.
Th is pr in cipl e is f u rt h e r
worked out in Fig. 3. which
depicts an amplitude-modu­
lated grid of the de tec tor.
The part of the quenching
cycle during whi ch osci ll a­
tions build up has the dura­
tion 1. So with interva ls of t
seco nds. the anode current
builds up as shown in the up­
per part of Fig. 3.

The buildu p fo llows an
exponent ia l law. (For s im­
plicity, the decay is shown as
instantaneou s at the end of
each interval.I So t is divided
in to a perio d " j " d uring
wh ich the signal increases
and an interval "2" in wh ich
it stays co nstant. It is shown
clearly that the a rea which is
a measure for the anode cur­
rent fo llows the modulat io n
envelope o f the received sig­
na l. So in the anode cum ent
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tery and flows via the pri­
mary winding of T2,
switches S3 and 52C, and via
the mike back to the battery.

Negative bias for the au­
dio triode is provided by re­
sisto r R4, shunted by C10 for
audio frequency signals. Re­
turn current from the 135-V
batte ry flows t hrough R4
and so provides a voltage
that is negative with respect
to grou nd . Instead of tele­
phony, ton e-modu lated te­
legraphy could also be used
with the radio (mode A2A,
formerly A2l. For this mode,
the micro pho ne ci rcu it is
opened by 53 (in Photo C vis­
ible above the transmit/re­
ceive sw it ch). The Mo rse
" ke y" is t he bl ack , rou nd
kn ob t o the right of the
transmit/rece ive switc h in
that photo. When the key is
wo rked , the key contact
co nnects the secondary of
T1 to C8 and C9, as shown in
Fig. 4. This causes af feed­
ba ck a nd t he right t riode
ge ne ra te s a n a ud io-fre­
quency note tha t modulates
the transm itte r.

Mechanical Construction

The radio is built like the
proverbial ba tt leship. As the
pictu res show, eve ry com­
pone nt is bolt ed to the
frame. Each part ca rries a
number that is a lso used in
the circuit diagram and the
parts list on the inside of the
lid. Obviously, the designers
had se rvicing very much in
mind .

The rad io s lid e s into a
metal box. How this was car­
ried is not clea r, but most
likel y it wa s in a c a nvas
cove r with t he nece ssa ry
straps for slinging it ove r the
shoulder or fa stening to the
so ld ie r' s be lt . As Photo A
shows. the generator has a
canvas strap. Not shown are
pairs of me tal hoo ks that
slide outwards a t the bot­
tom of the generator. These
obvio us ly a re meant fo r
hooking the machine to the
belt-one pai r fo r the right­
handed sold ie r, the other for
the left-handed o ne. Crank­
ing the genera tor is not an
easy job - so transmissions
will be kept brief !.

grid and anode of the triode
are connected to both end s
of the ci rc u it , the whole
thing forms a Hartley oscil­
lator that happily swings a t
around 29 kHz (according to
my measurement). So that is
the quench ing signal.

The adjustment for opti­
mum resu lts as a superregen­
erative detector is a lways a
bit cri tica l. a nd this one is no
exception, Both R1 and fila­
ment-cu rrent control R2
have to be read justed when
t he fr equ e nc y ha s been
changed more than a little.
to obta in the fa milia r rush­
ing noise. The audio signal in
the anode current is taken to
the grid of the seco nd triode
via T1 . The amplif ied signal
goes to the phones. Two of
these can be connected to
the rad io, and they are in the
fo rm of handsets that also
carry the microphone.

Now we switc h to trans­
mit by moving 52 to position
T. The left triode becomes a
se lf-excited transmitter. an­
ode-mod u lated by the
triode at the right. 52A short­
ci rcuits grid leak R1. 50 the
transmitter tube o pera tes
without bias. This is rathe r
unu sual , but so me ref le c­
tion brought me the proba­
ble explanation. The quench
signal has to be stopped on
transmission without inte r­
ruptin g the rf o scil lat ion .
Th is is su re ly effected by
short-ci rc u iti ng R1 . Choke
l 6 has a very low reactance,
a lmost ze ro Ohms. for the
re lativel y low quench fre­
quency of 29 kHz - so oscil­
lation is impossible. For the
transmit frequency. l6 has a
high reactance and does not
prevent rf osci ll ation.

The pri ma ry wind ing of
T1 now becomes the modu­
lat ing c ho ke; through it
flows the anode cu rrent of
both triodes (He ising modu­
lation). R3 feeds a bit of sig­
nal to th e phones fo r
side tone. Swi tc h section
S2D con nects the grid of the
right triode to m icrophone
transformer T2. The micro­
phone is of the carbon type
that requires a dc current.
This co mes from the 3-V bat-
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tha t for t he re ce ive fre ­
quency the coils can be co n­
side red as directly co nnec t­
ed . l4 and l S are c lose ly
coupled, as can be seen in
Photo C, top left. They act as
one coil with a center tap.

C2, l4 , and l S form a
tuned circuit. As the cente r
tap is grounded via C1, and
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Photo D. At the right, tun ing capac itor C5, and aro und it
coils L1, L2, and LJ. Left o f the tube, the connectors for two
antennas (or antenna and counterpoise), and at the extreme
le ft, the M orse key.

The Japa ne se de s ig ne rs
su re ly used a c leve r trick
here.

I did not expla in why coils
Lt . l2, and l3 were spli t into
ha lves The reason will be­
come clea r now. The A and
B parts of the coils are co n­
nected via C2, which has a
very low reactance at rf so
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And because it is inherently
resonant, the KD I4-HW can
also be easily remoted with a
length of coax.

The KDI4's flexible, easy­
to-get-along-with radiating
element measures a scant 12
inches. At the base is a 3Y4
inch impedance transformer
that gives added strength.

The KDI4 half-wave series
is also available in a collapse­
ble 2-meter version.

Cut your losses and
improve your gain when
you operate with the new
Larsen UHF KiiLDUCKIE'"
KD I4-HW, with no-nonsense
warranty. You can see it at
your favorite amateur dealer.

"for units with BNC output.

lARSU~ KUlRCJO- AND KUlOUCKIE" ARE REGISTERED TRADEMARKS Of lARSEN ELECTRONICS. INC

See your fCM)(ite amateurdealer or write Iof a tree amateurcatalog.
IN USA laIsenElecTn:ror;$. Ir(: / 116 11N E 5QhAooe IPO Bo.o: 11991~, W""9866812O&573-2722

INCANAOA canao.an larsenElectJ",hCS.ltd / la g west 6lh ProoeIV~. B C VSY lK3 lfiOoJ-an-3511

~

W ;
~rsen Antennas
The Amateur's Professional"

Portable radios can be a
trade-off. In return for mobility
you get loss of performance.

Well now you can cut your
losses significantly. All you
need is the new Larsen UHF
KiiLDUCKIE'" KDI4-HW
half-wave antenna" It's a
mouthful but it'll do your ears
a lot of good.

Because it's hal f-wave, the
KD 14-HW is fully resonant
despite the poor ground
plane portables are faced
with. Under ideal ground
plane conditions. it delivers
Performance equal to a full
quarter-wave. And that's a
powerful improvement over
most portable antennas!
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1-800-4-SATMAN

• Explains all about FREE 100
channel Satellite TV and how
10 shop rOT an earth station!

«Lists GUARANTEEIl
LOWEST PRICES...we will
not be undersold. save 30-50 070
over local dealer prices!

- Tells how to easily and quickly
Install-Your-Own earth station
and save $400 or more!

«Shows how to demonstrate and
sell earth stations Irom your
home and earn exira money!

unlderr Psi ., a ..

no. _ SAT MAN Bu~·. Guide is a If«nJiII f Oil any
prospectiYC Oil current earth ...,;0" __ Ito 1> to
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..... earn _ .U•• mGI'IfJ' . Buy of..ea. Do-!t·
V rvlf. and ...... _ ilh SA TMAN. Toll , ..... orderi>1••
no CP ilL only ). major credit card; ICIDf'IlIcd. hu• •
in-ltock ift.entonn • • ailablr• • nd r... UPS ohippin.
&D)"'I1wf. in U.S. Cbe<:k with SATMAN b<-f_ )'OU
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They afll tllttl ry operated so you don', tla~ to
reset them after a power lanure, and battery
operation makes them suitable for mobile aM
portatlle use. Long life battery included .
MFJ-l08 ls 4'h x1x2 In . MFJ-107 is 2V.x1x2 In.

MFJ 24 HOUR
LCD CLOCKS

Thill MFJ 24 hour c1llCld mate
your DXing , oontesting. logging
aM SKEOing easier. IJIOfti precise.

RNd both UTe .nlllOCII UmI
It . gl. nce wlth the MFJ·ll11,
$19.115, dual clock thai displays
24 and 12 tour time simultaheously .
Or choose the MFJ·101, $11.95
single clock for 24 hour UTe time.

Botharemcueteo inabrushed aluminum frame,
fealure hU1l1 I..y-lo-I" 5/1 Inch LCD numeral.
and asloped face that makes r8atJ lng across-the­
shack easy ahd pleasant.

Gl3D 1117 em.
MFJ-1224 HOUR DUAL LCD CLOCK

Vou can reao hour, minute, second, month and
day and operatethem Inan anlMnal lng umec ete
dlspla~ mode. You can also lynchronlZllthem to
WWV for spltt-secend timing . Both arequ.rtz
controlled lor excellent accuracy.

MFJ·1D7

$9 95 1m
M FJ 24 HOUR LCD CLOCK

y , ..

,

VISA'....

MFJ.2fiO

$26.95

-~

_ -""" A ,.
~..- -.' • • --. . ' • , -- r ,, •

MFJ-2fi2

$64.95

MfJ~ Deluxe EllICtrDnle KJytr sends lal'nblc.
alllornaTle, semr-aatc or manual. Use squeeze,
single lever or straIght key. Plus/mlnus keying . 8
to 50 WPM . Speed, weight, tone, volume controls.
On/Off. Tune, ser s-autc switches. Speaker. RF
proof. 7w2x6 inches. Uses 9Vbatt8fY, &9 VDC
or 110 VAC witn AC adapter. MFJ-1305, $9.95,

MFJ...w7
$69.95

ROLLERINOUCTORTUNER

MFJ-989
MMt ttll , mpact roI llr

Induttor tuner thaI lets you run up to 3 KW PEP
and matCh everthing from 1.8 to lJ MHz.

Dlligned ta INtch Utl lIfW ameli... rtg., the
MfJ-969 Is the best roller IndUCIOf tuner pro­
duced by MFJ. Our roller inductor luner features
a 3-<llglt tum counter plus a spinner knob tOf pre­
cise Inductance oontrol for manmem SWRreduc­
lion. Just tal e a lookat an these other great fea:
lures! Built-In :IlO Witt, 50 ohm dummy loed,
bulll-ln 4:1 bllun Ind I built-In Ughtld IIIItlr tnat
reaes SWRaM forward and refl ected power In 2
ranges (200 and 2OO:l watts). Accllraw.±10% fun
scale. Meter tight requires12VDC. 6posi tion an­
tenna switch. 10% x4VI x 15 Inches.

MFJ "ORY" OUMMY LOAOS

MFJ's " Dry" dummy loadl IrI.lr COOIICI-nO
IIIIIIY oil, Just right tor tests and fast tune up. Non·
Inductive 50 ohm resistor In atuminum housing
with 50-239. FullloaCl to Xl seconds, dlKatlng
curve to 5minutes. MFJ.26G (DI . ltlj, SWR 1.1 :1
to lJ MHz, 1.5:1 , »160 MHz,2Ytx2Vu7 In . MFJ.
2'62 (1 KW), SWR 1.5:1 to Xl MHz, 3'l::3x13 Inches.

MFJ ELECTRONIC KEYER

TOORDER ORFORYOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1BOO
Can 601 ·323-5869 in Miss. and outsille
continentaf USA Telex 53-4590 MFJ ST KV

,

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

~;--~

•~--=-

MfJ ENTERPR ISES, INC.
Box 494, Mississippi Stale. MS39762

MFJ

MFJ ANTENNA BRIDGE MFJ·....
Now you Cln quickly optlmlll Yllur $79.95

Intln", for puk perfOtrnlIlCl w1U1
ttlll portIbll, totilly lIIf-eontalned
Intlnnl bridgl met you caI'l tale to
your antenna slte~ olher equip­
ment Is needed.
You ean determlnelf your Intl nlUlll

toll long or too Ihort, lnIIlUl'I Its
monlnt lrIqUlncy Ind I ntennl
I'IIIItIIlCI to 500 ohms. n's the
easiest and most convenient way to
determine antenna performance evan­
able t~ to anyone. There's nothing
else like It aJId only MFJ hob It. BuIlNnreslstallce
trllglt. null mete- and tunallie osciliatOfllrlver
rt....Xl MHz). Uses 9 Vbaft8fY. 4 x 2x 2 lndles.

REMOTE ACTIVE ANTENNA
Thl l uthorltltlv. "World Radio TV Hlndbook"

I'Ites thl MFJ·l024 as "a urst-rate easy-to-coer­
ate active antenna ... Quiet. with excellent dy '
namlc rangeand good gaIn ... VfJry lownoise lac­
tor :'.. Broal! frequency coverage ... the MFJ­
102~ Is an excellent choice In an act ive antenna" .

54 Inch remote letlvt Intenn, mounts outdoor
aw from electrical noise for maximum signal and
mi mum noise pickup. Often outperforms long­
wi r hundreds of feet long . Mount anywhere-atop
he , buildings, bai.:onles, apenments. ships.
U wItl'I lny I'1dlo to receive strongdear Signals

fro an over the world. 50 KHz to Xl MHz. High
lcrange eliminates Intfll"modulation. Inside

01 un it nas 20 dBattenuator , garn control .
SwitCh 2 receivers and auxil iary Of active

antenna. "On" LED. 6 x 2 x 5 in .
50 It.coax. 12 vec or 110 VACwith

MFJ-1312, $9.95.
MFJ·1024

$129.95
200 WATT VERSA TUNER

MFJ.9lJ1. $59.95

-
_ C) ••• •• 0

"

ORDER ANYPRODUCT FR OM MFJ AND TRYIT·NO
OB LIGATION . If NOT SATIS FIED, RETURN WITH­
IN30 DAYS fOR PROMPT REFUND (II" Ihlpplng).
• One year uncondttlanll guarantee . Ma<le in USA
• Add $5.00 eaen shlppinglhandllng • Can or write
tor free catalog, over 100 products.

EwryttlIng you IIMd Is Included tor Itftdlng Ind
rtalvlng Rm' ASCIVCW on I CDmmodon 54
II' Vle-m Ind your him "g. You get MFJ's most
acvaneed computer Iml!ll1ace. sottware on tafle
aJId an cables. Just plug In aJId operate.
The MFJ.1229 Is I ,Intral PUflXlM computer In­

tl!ll1ace that will never be obsolete. An Internat
DI Pswitch. TIL aM RS-232 portS letS)'Oll adapt
the MF.H229 to neatly any home computer and
!VeIl operale AMTOR withappropriate software.

Auoul'll ir " 1COpt" LEe tuning array makes
ateuratlt tuning fast, easy and preclse .
You un transmit bottI nlrrow (170 Hz) Ind wldl

(850 Hz) shift while the vartabre shift tuning lets
you copy any shi ft (100-1000 Hz) and any speed
(5-100 wpm, 0-:»::1 baud ASCII).
AutDlNtle thre.hald cometlon and sharp mul tl ­

pole act ive filters give good copy under severe
aRM . weak signal and selective fa<l lng.
TllIrI" In FM (IImltlng) rnodI for easy trouble

-eee tuning that's best for genfll"al use and an
AM (non-limiting) mode that gives superior per­
formance under weax slgnaEild heavy a RM.

AfIIInlly NOtrnIVRIVWII h elimlnales re-
tuning "Nh Ue checldng tor t Rm .

An extra Il'IIflllJJ Hz CW filter really separates
the signals for excellent copy.

12:'1.1 112'1.1 16 Incfln. U. noa!lng 18 vec Of
110 VAC with MFJ-1312, S9.~ .

MFJ PORTABLE ANTENNA
MFJ 'I hrtIbil Antlnnl let5 you operale 40, Xl,

20,18, 1!), 12, 10 meters from af)artmenlS, motels,
camp sites, vacation spots. I ny electricany dear
lOcation where space for fu ll size antenna Is a
problem.
Atl lmflplng whip (exten 54 In.) Is mounted

on self-standlng 5Y! x 6% 214 inch Phenolic
case. Built-in antenna tuner ield streoght meter.
50 teet coax. Complete mul baM portiDle an­
tenna system that you can e eeatr anywnere.
:»::I watts PEP.

MfJ-1621

$79.95

•

RTTYIASCIIIAMTOR/CW MFJ·''''

COMPUTER INTERFACE $179.95



• Technical Forums

· New Products

• Giant Flea Market

• License Exams

• Alternate Activities

• Special Awards

• CWAwards

• Admission

• Housing

• Parking

• Other Information
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Personal Computer, Packet Radio. AARL, AMSAT, Antennas, ATTY, SSTV/ATV
FCC, Electrical Safety and many, many others.

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

Starting atnoon Friday, all daySaturday andSunday.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 ARRLNEC.
Indicate the desired time. Send to: license Exam,Attn .Tom Holmes. 8830Windbluff
PI.. 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 "Radio Amateurof 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, $10.00 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 infor­
mation is available on DARA's 146.34/.94 repeater.

Special air fares are available on Piedmont and USAir. A free slide show about
the HAMVENTION is available for club meetings. Wheelchairs and handicap park­
ing are available. For more information . .. Write: Box 44, Dayton, OH 45401 or
call (513) 433-7720.

This is the year for you to attend the internationally famous Dayton HAMVENTION.Come with your friends to hear enlighten­
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 I



$595.00 each
$59.95 DTMF module

,
•

Have you been trawl ing the bou nding main for a new product? We have just
netted it- the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the ......__.........
repeater receiver and transmitter. Scuttle _ :~
individual tone cards. a ll 38 EIA standard ......
CTCSS tones are included as well as time and hit accumulators. programmable
timers. tone translation. and AC power supply al one low price of $595.00.The
TP-38 is packed like a ca n of sardines with features. as a matter of fact the only
additiona l option is a DT~l F module for $59.95. This module a llows complete
offsite remote control of a ll TP-38 funct ions. including adding new customers or
deleting poor paying ones, over the repeater receiver channel.

O ther features include CMOS circuitry for low power con sumption , non-volatile
memory to retain programming if power loss occurs, immunity to fa lsing, pro­
grammable security code and much more. The TP-38 is backed by our legendary
1 year warranty and is shipped fresh da ily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

..

~COMMUNICATIONSSPECIALISTS, INC.
~~.426 West Taft Aveo.Je • Oraroe. CA 926654296

•
Local (714) 998-3021 • FAX (714) 974-3420

En1ire Us.A. 1-800-854-0547 , "'"
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lohn M. f r,mke WA4WDL
1310 Bolling Avenue
Norfolk VA. 13508

Halt That Hum!
That annoying ac hum is robbing you of pleasure.

Fix it in an hour with WA4WDL's seven-piece filter.

Believe it or not. every­
body does not use sol id­

sta te, twel ve-volt-com pat i­
ble equipment even in these
modern times. I have an old
su rplus ARB receiver that I
use to listen to the short­
wave bands. I especially en­
joy The WCHfd Service of the
BBC. The receiver has vacu­
um tubes, and I know sever­
al other Sw ts 'hams who still
use vacuum-tube receivers
for sim ilar ente rta inment.
Recentl y, I got bitten by the
RTTY bug and began look­
ing at TU (te rmina l unit)
designs .

The fi rst thing I did was to
look at the audio output
from the receiver to deter-

m ine such things as noise
leve l, signal levels, and so
on, My biggest surprise was
the hum level ; it was almost
as large as the audio signals.
Apparently, my poor low­
f requency hearing response
and the poor low-frequency
response of the four-inch
speaker combined to reduce
the hum to an acceptable
level . A couple of other
tube-type receivers were
c hec ked. The hum level
ranged from my high to
about one-tenth the normal
audio level ,

Once we were all aware
of the problem, the hum be­
came unbearable- igno­
rance is b liss! Fine, all you

need to do is increase the
high-voltage filter capaci­
tors. This was cons idered
easy until after I had clipped
in 200 microfa rads to get the
hum down to a reasonable
level . There had to be a bet­
ter way. The so lu tion was to
build an electronic hum
eliminator.

The hum eli min a to r
works like a poor man's vol t­
age regulator, A normal se­
ries pass regulator, as in Fig,
1{al. consists of a series pass
transistor and a reference
voltage. The transistor oper­
ates as an emitter follower
and the output voltage is
simply the reference voltage

m inus one base-to-emitter
voltage drop. The hum elim­
inator replaces the refer­
ence voltage with a resistive
voltage divider and a filter
capacitor; see Fig. 1(b).

The output voltage is now
equal to the input voltage
times R2;tR1 + R2). The base­
to-emitter drop is ignored.
So what good is it? The an­
swer lies in the addition of
the capac itor, Without the
capac itor, the output volt­
age would follow the input
voltage and the percen t of
ripple presen t would not be
changed. The capacitor re­
moves the ripp le from the
base voltage and thereby
f rom the output.

•

•

•

"'"".~(0-"0(11

"' • I LO,&. O I
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RUEIlE~CE I l O,&.O I
" Ol. U GE

-

' ~PUT

''''''''1 OU1P11'

$E litES .... 5S '"USIS10R

Fig. l (a). Simplified series vol tage regulator.

SEIl IES pus TIlUS,S101l

Fig. l (b). Simplified hum-eliminator circuit. Photo A. The electronic hum eliminator.
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Fig. 2. Schermtic of the hum eliminator,

Fig 3. Pictorial layout of the hum eliminatOl.
The success of this circuit

rel ies on the difference in
time constants in the power
supply and the hum-elimina­
tor base circuit. The receiver
power supply has a dynamic
impedance of about 400
Ohms. The impedance seen
at the base of the trans istor
is roughly Rl in parallel with
R2. It we make the pa rallel
combination of Rl and R2
about 10.000 Ohms, the
base fil ter capacitor is 25
times more effec t ive than
the same capac itor placed
across the input.

Not bad. huh? But this is
not free . The output voltage
is less with the hum elimina­
tor due to the d ivision ra tio

of R1 and R2 . R1 and R2
shou ld be chosen so that the
final outpu t leve l is le ss than
the input vo ltage minus the
ripple. O therwise, the se ries
pass transistor will be re­
verse biased and possibly
destroyed.

The actual circuit used is
shown in Fig. 2. Note that it
is slightly more complicated
than that shown in Fig. l (b).
First. a diode has been add­
ed across the series pass
transisto r to prevent reve rse
biasing. Second, a 270-0hm
resistor has been added to
the transistor base c ircu it.
The resistor eliminates para­
sitic oscillations from the
otherwise common base
amplifier fo rmed by the ad-

drtion of the filte r capacitor.
R1 and R2 were c hosen to
produce a 2S- 27-volt drop
ac ross the transistor. Since
the input ripple was only 10
volts under load, the drop is
sufficient. The output ripple
is now less than .05 vo lts and
the hum on the aud io out­
put is no t discernible on my
scope or with my ears.

The outpu t tr an s istor
should be rated fo r at least
one and a half times the no­
load input voltage. Also, the
transis tor must dissipate the
pe a k c urrent thro ugh it
times the peak voltage
across it For my receiver,
this works out to be 27 vo lts

times 60 milliamps, o r 1 ,62
Watts . I used a 2N4063 be­
cause it was available and
mounted it on a sma ll heat
sink.

C2 is optional and was not
needed for every unit It pre­
vents oscillation when the
output leads are excessively
long. It is cheap, and even­
tua lly I added one to each
of my units .

The units we re construct­
ed on sma ll terminal boards
with staked terminals. Fig. 3
is a pictorial layout of the
circuit before (2 was added.
Photo A shows two units,
one with the heat sink in­
stalled and one with the

Photo B. Ripple reduction.
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Photo C. Hum reduction. high volume.



Photo D. Hum reduction. low volume.

140 Do g Branch Road, Brasstown, N.C. 28902

We Can't Keep It
Under Our Hat 00 0

GROVE
Write to Dept. A (01phone 704-837-9200)
for a free catalog and $ample issue of
Monitol ing Times,

So many people have discovered o ur product s
and publicatio ns that we simple can't hide o ur
success any longer. In fact . o ur commitment to
quali ty mercha ndise and persona lized sen/ice
has made us one of the worst-kept secrets in
commun icat ions mon itoring .

Explai ns Ingri d :

"t guess we 're just ve ry
easy to gel to know . . . "

output tor high and low vo l­
ume outputs. In each photo­
graph, the upper trace is the
before case and the lower
trace is the present case.

Now I can go back to look­
ing at TU designs, and soon,
hopefully, I will be copying
RTTY signals as well as en­
joying listen ing to the BBC
with a much improved re­
ceiver. .

heat sink removed to pro­
v ide a better vi ew. The
sco pe w aveform photos
show the improvement with
this circuit. Photo B shows
the ripple reduction . The up­
per trace, 5 V per em, was
the original ripple level . The
lower trace, also 5 V per em,
is the present ripple level.
Photos C and 0 show the
hum reduct ion on the audio

M anufact urers of Quality Communications Equipment--- -,.~--------------..--- - oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

•

•

Repeater

:e~ LJ

Hi Pro 'E'

~

• •
Hi ProE•

oRepeaters
oLinks
oRemote Base
oLow Band,
VHF,UHF

oReceivers
oTransmillers
oAntennas

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "'E'" IS AN EXPl'lNQol,BLE REPEATER WITH THE FOlLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN·

CWDE A COMPLETE RECEIVER, TRANSMITTER. COR , FRONT PANEL CONTROLS AND INDICATOl'lS. l.OCAL SPEAKER AND Mle JACK AND CAPl'lBLE OF FUTURE

EXPANSION ALL HOUSED IN AN EXTREMELV RUGGED. ENClOSED. 19-INeH RACK MOUNTABLE CABINET,

• THIS SYSTEM CAN BE EXPIl.NDEO AT TIME OF PURCHASE OA CAN BE AN AFTEA-PURCHASE ADO ON THE ADO ONS ARE-HIGHER POWER. 11{V220 lIN; PCMIER

suPPLV, lOEtmFJER. "'lITO Pl'lTCH. CIA COMPtJTEA CONTROLLERS IN ADDl'TlON 10 THESE ADO ONS AN A[l()I'1'1()NAL RECEIVER AND TRANStoITTER CAN BE

MOUNTED INTERNALLY fOA USE AS CONTAOL. UNt<S. !'EMOTE BASE CIA Dl..W. BAND oPERATlON. ETC.

• AN EXTENSION I'IVEl. IS AIoIA.ll..ABl.E fOA LOCAl MONITORING OF THE REPEATEFlItnJ OONTAINS AU NEa:SSARV METE.RING. STATUS I.JGHTS ItnJ INDICATORS, AU

ADO ONS APE ......-.a..A8LE ffiC)tr,I THE CClMF'ANY ItnJ APE COMPLETE INCl.lJIOlNG INSTRI..lCTlONS. THE HI Pro '"EM IS A\IALA8t.E IN NCr.'EMeER

MAGGIORE ELECTRONIC LAB,
590 Snyder Ave.. West Chester, PA 19382 Phone (215) 436~6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

" When You Buy, Say 73" 73fo,RadiOAmateurs • March,1986 19
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Faster Than A Patch,
It's Speed Dialer

Dial home while driving b y sim ply
pushing a single button on the microphone.

Craig Crich ton K1UKW
1540 fa~t 11th Street
The Dalles OR 97058

It's Friday afternoon. You're
caught in heavy rush-hour

t raff ic. You're going to be
late getting home. It would
be nice to punch up the
patch and advise your wife
to adjust dinner t ime, but do
you dare risk dia ling in this

traffic ? Sure! If your rig is
equipped with this speed­
dial circuit. your eyes never
have to leave the road. This
a rticle describes ci rcuitry
which allows a telephone
number to be dialed at high
speed by simply pushing a
single button on the m icro­
phone.

Most ham s that operate
FM mobile are sooner or
later faced with a dilem­
ma -we feel the need (or

urge) to use the autopa tch
while driving. The need is
not urgent enough to pull
off the freeway or bu sy
street and park, and trying
to manipulate a DTMF pad
while driving is ce rta inly not
worth the risk. And yet, it
rea lly would be nice to
make that cal l. I have found
myself in this situation many
times. This was the reason
behind the development of
th is speed-dia l c ircuit.

There is another benef it
ga in e d from u sing thi s
speed-dia l circuit When the
dia l button is pushed. the
phone num ber is transmit­
ted at a rather fast rate. The
entire seven-d igit sequence
takes only about one sec­
ond. This means that each
burst of tones lasts on ly
about 65 to 70 mill iseconds
(there is a silent space be­
tween tones). The shorte r
the burst length, the lower

Fig. 1. Block diagram of the speed...dial crcun.
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Photo A. The speed-dial switch mounts on the side of the mf.­
crophone near the area where the remote volume control
used to be. A protection ring around the dial button efim~

nates an y accidental d ialing sequences while handling the
microphone.
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Photo B. In the ne'Ner-style microphone (Model PCM-369J,
capacitor C3 must be changed to a physically smaller tanta­
lum type. Leave its leads long and let it hang over the edge of
the board. The older-style PCM-2000 microphone does not
need this change.

Photo C In the PCM-369 microphone, the row-and-column
leads are connected to the existing solder pins of the plastic
bus connector. Route the wires underneath the flat printed­
bus cable. Be careful not to burn or melt this printed bus or
the connector when soldering in this cramped area.

be installed where it has ac­
cess to the row-and-co lumn
inputs of the DTMF encoder
chi p. In cases where the
touch pad is panel-mounted
on the radio. the speed-dial
circuit would be installed in­
side the transceiver.
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Fig. 2. Schematic of the sP€f;.'d-dial circuit.
73 for Radio Amateurs • March, 1986 21

out that although this article
is concerned with mounting
ci rcu itry ins ide a mic ro­
phone, this is only necessary
when the DTMF encoder
and touch pad are a lso
mounted in the microphone.
The speed-dial c ircuit must

-u e-ee

mend that you squeeze the
PTT bar just prior to pushing
the dia l switch. I did design
in some PTT precondition­
ing, using what limited space
I had , The circuitry keys the
trans mitter about 200 milli­
seconds prior to the actua l
dial sequence. Sometimes,
however, that is still not
quite enough time to bring
up the transmitter and open
the rece ive r sque lch circuits
in time to hear the firs t digit
dialed. As a general rul e I
would recommend that the
PTT bar be squeezed first,
just to be safe . This is rea lly
much easier to do than it
sounds, and can be done
quite nicely with just one
hand wh ile leaving your
eyes on the road and traffic.

This circuit was designed
and physically ta ilored to fit
inside my Azden DTMF mi­
c rophone . However, the cir­
cuit is e lectrica lly compati­
ble with any DTMF encoder
using row-and-column in­
puts. This includes virtually
all of the current encoder
circuitry on the market to­
day. If you happen to own
an Azden mic rophone, then
you're home free, as 1 have
included a full-s ize printed­
circuit-board layout for this
project whic h wil l fit into
either of the Azden mic ro­
phones supplied with their
earlier transceivers.

It is important to point

limitations

Unfortunately, in order to
fit the parts inside the al­
ready-stu ffed mic rophone
case, certa in sac rifices had
to be made. The re just
was n't enough room for
memory chips and their as­
sociated parts, so this dialer
can hold only one phone
number-presumably your
home phone, or one that
you call regu larly. This num­
ber is programmed with tiny
wire jumpers and is change­
able in about ten minutes
with a soldering iron. An ad­
vantage of thi s type o f
"memory," in addition to
saving space, is that it is
guaranteed not to forg et
when powered down!

A preconditioner for the
PTT would have been nice
- a circuit that brings up the
transm itter and ge ts the
sque lch open on the repeat­
er receiver before the phone
number is d ia led . Again,
space limitations won out
over bells and whistles, and
because of that. I recom-

the probability that rf flutter
o r " picke t-fe nc ing" will
cause the telephone equ ip-­
men t to see a double digit.
Hence, thi s speed-d ia led
number tends to be more ac­
cu rate than a hand-dia led
number lasting hundreds of
miJliseconds per digit.
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the counter disabled from
the free-ru nning clock at pin
14. This is the state that the
counter rema ins in until
called on to dial a number.

When the dial switch is
momenta ri ly pressed, IC2
pins 13 and 15 are pu lled
low. This e nables the clock,
and the counter begins its
seq uential pulse train. As
soon as the firs t clock pulse
is registered, pin 3 goes low
and the dial sw itc h can be
released , This a ll happens
within about 100 millisec­
onds. Thus the chip is held
enabled and counting by its
own pin-3 output (low) until
it goes through a ll ten out­
puts and cycles back around
to bring pin 3 high again. At
that time, th is high disables
the counter and locks the
c hip in its " ho ld" mode
agam.

Now let's see what hap­
pens as the counte r seque n­
tially outputs h ighs. Each of
these outputs is fed in turn
to eithe r IC3 or IC4. These
chips conta in MO SFET bi­
lateral switc hes. Each one of
these switches is like a t iny
relay with normally-open
switch contacts. When the
input goes high. the switch
closes. These switc hes are
rea lly very good -opened
they have le ss than 200
picoamperes leakage, and
closed resistance is typica lly
less than 80 Ohms.

The first output, pin 2, is
fed via CR1 to switc h A. This
switch is part o f the PTT pre­
cond it ioning mentioned ear­
lie r. The output is connected
to the existing DTMF board,
supplying + 5 volts to the
base of the PTT driver tran­
sisto r. Th is connection is
shown as points X and Y in
Fig . 3. When the switc h
closes, it keys up the PTT

Fig. 4. For the PCM-369 microphone, replace (3 with a small­
er tantalum capacitor. Leave long leads and let it hang over
the edge of the encoder board.

made by Mostek, part num­
ber MK5087N . The front of
th is microphone is labeled
PCM-369. In general, if your
Alden trans ceiver is a PCS­
3<XX>, you will have this type
of microphone.

Functional Description

Briefly, this circuit con­
sists of a decade counte r
driv ing a set o f e ight isol at­
ed switches in seque nce, as
shown in Fig. 1. Each switch
connects a row to a column
on the DTMF generator, just
a s the actua l touch-pad
switch does when the opera­
tor presses it. These switc hes
are normally all off and the
counter is in a reset or hold
state . When the d ial switch
is pressed, the counte r
sweeps through it s se ­
quence, turning each switch
on, then off . As each switc h
connects a row to a column
in put, a pair of tones corre­
sponding to that digit is gen­
e rated and transmitted just
as if the proper switches on
the touch pad had been
pressed.

Fig. 2 shows the schemat­
ic of the speed d ialer. IC1
supplies the clock signa l for
IC2, a 5-stage divide-bv-tO
Johnson counter with 10 de­
coded outputs . As IC2
counts, each of its te n out­
puts goes high sequentia lly,
starting at pin 3 and going
on thro ugh pin 11, and then
back to pin 3, When IC2 is
reset (by pin 15), pin 3 is
forced high immed iately
and all other outputs are
forced low.

On power-up, C3 and
CR10 pass a positive pu lse
to pin 15. which resets the
counter. Pin 3 immediatel y
goes high and is fed back to
pin 15 via R3 to hold it in the
reset state. This high is a lso
fed to pin 13, wh ich ho lds

, :l8 .....

..

did modify uses a DTMF e n­
coder , model C STTK-1,
made by Communicat ions
Electronics Specialties, Inc.
The encoder comes fully
assembled in a replacement
back for the microphone,
and u se s a c h ip , part
number S2559C, made by
Am erican Micro-Systems,
Inc . In gene ra l, if your
Alden transceive r is a
PCS-2(XX), you will have this
type of microphone.

The other microphone I
modified included t he
DTMF generator as a kit (in­
cluded in the purchase price
of the Alden PCS-3CO)). This
unit has a d ifferently-shaped
encoder boa rd, a smaller
touch pad, and uses a c hip
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I have installed this cir­
cu it ins ide two diffe rent
Alden microphones. One
was supplied with the Azden
PCS-20CXl, and the other was
supplied with the PCS-3CO).
These two microphones are
physically the same basic
unit Note that Alden rad ios
having seria l numbers prior
to 53752 require micro­
phones with a battery in side.
Because of t he l im ite d
space in this case, the circuit
will probably not f it in side
tha t mic rophone without
c hanging the physical lay­
out of the parts. I have not
attempted to ins ta ll this c ir­
cuit in one of those early mi­
crophones.

O ne of the microphones I

Fig. 3. Partial schematic o f the existing DTMF encoder show­
ing points of connection to the new circuit.
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Photo D. In the older-style PCM.2000 microphone, the row­
and-column leads are soldered to existing PC pads on the end
o f the DTMF board. The crystal must be bent up slightly
while soldering. Use just a small amount of heat and do not
disturb the existing wires which are poking through these
pads from below the board.



NOW- FCC TYPE-ACCEPTED TRA NSMITTERS & RECEIVERS AVA ILABLE
FOR HIGH·BAND& UHF. CALl FOR DETAILS

• R1WR220 FM RCVRS fOf 2M Of" 220 101Hz. 0.15oV
5005.;8pole xtal i li ter & ceramic filler in I-I, helical
resonator front end lor exceptional select ivity, £
> tOOdBat :l: 12kHz,best avaifableloday.Flut- ' ..
ter-proo t squelch. AFC tracks drifting xrntrs. .~ /l..
Xlal oven avail. Kit only$138. '"

• R451 FM RCVR Same but tor uhf. Tuned
line Ironl and,0 .3 uVsans. Kit only $138.

• Rl6 FM RCVR lor 10M, 6'-1, 2M, or 220. As above,
but wlo AFC or hel . res. KltsOflIy$118. Also avail w/4pole Iiller.on lyS96lkil.

• R110 VHF AM RECB VEA kit for VHF alrcralt
or ham bands o r Space Shuttle. Only S98.

'.,. ;, ...
• T51VHFFMEXCfTER forl0M,6M,2M, or ~~ ~• .

22O MH1.2Walts cont lnuous, up to3W !"oI~" ."
intermittent. $68Ikil. di'

• T451 UHF FM EXCITER2lo3 Watls.Kil on ly$78.
Xlal oven avai l.

• VHF & UHF LINEAR AMPLIFIERS. For either FM or sse. Power levels
from 10 to 45Walls to go with exciters & xm lg converters. Sevefal models.
Kits Irom $78.

Band Ki t Wired

10M,6M, [ - I .2M,220 $680 $880

44ll $780 $980

FEATU RES:

• SENSITIVITYSECONDTONONE; O.15uV (VHF),02uV(UHF) TYP.
• SELECTIVITY THATCANT BE BEAT! BOTH8 POLEXTAL FILTER

&CERAMICFILTERFOR > l 00dBAT :l: 12KHZ. HELICALRESON·
ATOR FRONT ENDSTO FIGHT OESENSE & INTERMOD.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·PROOF
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Fig. 5. Layout of the main board, shown irom the foil side, derailing iumpers and interconnect
wires.

Mounting Considerations

In order to make this new
board fit inside the Azden
microphone, a few exist ing
conveniences have to be
given up. The re mote vo l­
ume control (and squelch
control if your microphone
has it) must be removed. I
don't think of this as a great
inconvenience because I
neve r use them anyway . In
fact, I had already traded
my re mote-sque lch control
for a reve rse switch to al low
monitoring of the repeater
input momentarily. I kept
that switch and removed the
red volume knob, wrapped
the volume pot in tape, and
stuffed it down under the re­
versi ng switch where it was
out of the way.

On the newer mic ro­
phone (the one labeled
PCM-369) a change must be
made to the OTMF genera­
tor board. Capacitor C3, the
inter-digit PTT ho ld-timing
capacitor, must be changed
from a rather fat e lectrolytic
to a slender tantalum type
and , at the same time,
moved so that it hangs over
the edge of the board . See
Fig. 4 and Pho to B. This gives
us nearly an eigh th of an
inch more room in the cavi­
ty between the DTMF en­
coder board and the micro­
phone element, allowing the
new speed-dial board to fit
snugly within this space.

Due to obvious space re­
qu irements, I recommend
using printed-circ uit-boa rd
techniques . I used a sing le­
sided board layout rather
than a double-sided layout
for two reasons . Single-sided
boards are much easier to
make masks fo r, and most
hobbyists shy away from
double-sided work because
of the extra time and effo rt
needed for proper registra­
tion. Since I planned to

little programming board,
where each bilateral switch
closure is jumpered to the
proper row-e nd-colum n in­
put fo r that particular d igit
in the sequence, Fig. 8 shows
the boa rd programmed for a
sample number.

GROUND

,•

q uen t ial highs from th e
counte r are AN Ded with the
free- runn ing clock to pro­
duce first a dual tone and
then a quiet period fo r each
digit produced. The reason
fo r this is so the telephone
equipment can distinguish
betwee n two seq uen tia l
identical digits. For exam­
ple, in a phone number such
as 296-5114, if there were no
quiet period between digits,
the phone equipment would
on ly see 296-514, with the
"1" being twice as long as
the other digits . Telephone
equipment spec if ications re­
quire certa in minimum-tim­
ing sequences and inter-digit
pauses, and the c ircuitrv op­
erates within these con­
straints.

Some readers may won­
der why I used resisto rs and
diodes to form the AN D
gates instead of an integrat­
ed circuit like the CD4081.
Althoug h it would have
taken up no more room on
the board, the PC layout
would have become much
more complicated due to
the input/output-pin layouts
on these chips.

The pho ne num bers a re
actua lly developed on the

1:""'1

ALL tR' , -I N. I.'
IIS ·IOK
R4, 5, 6, 7,_, 9,IO.IOO K

is ve ry straightfo rwa rd. As
eac h output goes high, its
associated switc h is closed.
This switch is tied ac ross the
row-and-column input for
that digit. When the switch
closes, the tones are gener­
ated. Afte r the last d igit is
gene rated, the counter rol ls
around to pin 3 again , where
it stops itse lf and holds,
wai ting fo r the next d ialing
sequence.

Resistors R4 through R10
and CR3 through CR9 form
logical AND gates at the in­
put to each of the seven b i­
lateral switches. Here the se-

FOURTH{--==========~ r;:::=========}SEVENTHDIGIT - DIGIT

r-;::======j i::::}TO PT T
SECOND {--=======:;l PRECO NDITIONINGDIGIT _

I I
) FIRST

S6~~~ {=;=~~~~llI 1L, I DIGIT

r---;-I-;-1;-1Ie,
·13avDC - - ~ 1111 ~ IJ fII j
T;'~~~{=== ~- - --}FIFTH

_ S WITCH

:t-

and charges the PTT holding
capacitor ((3, Fig. 3), which
holds the PIT on until the
next high from 1(2 pin 4.
This high from 1( 2 pin 4 is
also fed to 1(4 switch A, via
CR2, which keeps the PlT
on and again charges the
holding ca pacitor. The net
effect of all thi s is to give the
t ransmitter a 2OQ-mil l isec­
and head start before the
tones are actually gener­
ated. This helps get squelch
circuits opened prior to the
actual dialing of t he
number.

The rest of the operation

Fig. 6. Parts placement guide as seen through the board.
24 73 for Radio Amateurs • March,1986
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FROM DIGIT SEQUENCING
SWITCHES ON MA IN SOARQ

cess can be trimmed off
when soldering the wires to
the board. Photos A and E
sho w a rai sed c yl ind e r
around the actual push-but­
ton. I added this to prevent
a ny possibil ity of an unin­
tentiona l dia ling sequence .
Do not add th is yet; its con­
struction and mounting w ill
be dealt with later.

The next ste p is to pro­
gram (jumper) the little
memory board , These jump"
ers can be put in last, but it is
easier if the memory boa rd
is not yet connected to the
main board. Again, [ used
AWe 30 Kyna r wire. Refer
to Fig. 7 and Tabl e 1 fo r the
placement of the program
jumpers. Fig. 8 is an exam­
ple; it is shown programmed
fo r the phone number
296-1234.

When the memory board
is programmed, it must be
attached to the main board
by the digit-enable w ires.
These con n ec tio ns a re
shown in Figs. 5 and 7. When
cutting the w ires, be sure to
leave enough length to pos i­
tion the two boards as
shown in the photos. The Iit­
tie telephone-number pro­
gram board will mount ve rti­
ca lly, underneath the e nd of
the main board . The main
board just overlaps the little
board.

The last connections to
thi s li ttle board are the row­
a nd-column inputs from the
existing DTMF boa rd. Refer
to Fig. 9 if you have the
o lde r-s t y le microph on e
(Azde n PCM-2lXXl). Refer to
Fig. 10 if you have the new­
er-style microphone (Azden
PCM-369). Fig. 7 shows the
connections to the program
board. These leads should
be left long enough to a llow
the case halves to open flat
for se rvicing, but not any

~

(-V-)\~~II / i1,Y, /~

just fit if their leads are bent
t ightl y down against the
ends of the resistor body.
Pay attention to Fig. 6 a nd
get the d iodes in co rrect­
ly-there a re two diodes
near the cente r of the board
that a re re versed from the
others. Next, insta ll a ll the
jumpers on the ma in board .
Fig. 5 shows these jum pers
along with the other inter­
connect wires. Be sure to
route these jumpers a round
the areas where the four ICs
will be placed. We want the
ICs to fit tightly against the
board. not on top of a wire.
Note that Figs, 5 and 6 are
viewed from the so lde r side
of the board . It was consid­
ered easier to locate hol es
from this side of the board
since the top side is not silk­
sc reened.

Afte r soldering the con­
nections, be careful when
snipping off the wires on the
bottom side of the boa rd.
The wire e nds must be cut
very short and flush to the
board. If big blobs of solder
and wire are left, the board
w ill be too thick to fit inside
the microphone. Be ve ry
careful to leave no sha rp
points either, because these
could cause shorts.

Now install al l of the
other parts except the Ks.
Fig. 6 shows their locations,
Refer to the photos to bend
the three capacitors. The ir
o rientation is not crit ica l.
but the parts do have to lie
fl at against the board to
keep the package as thin as
possible.

Now it's time to mount
the push-button switch on
the microphone . Refer to
Photos A, E, and F for the
location . I found it much
easier to a ttach two eight­
inch leads to the switc h
before I mounted it - the e x-

-~

Z o•c ~
~"~ -
~

ROW I o ~z -Z
ROW 2 O ~

~

. Z
ROW:5 ~ oe

~

ROW 4 ~~
Z
~ o

COL I Z o
~r

COL 2
~ cg.

COL :5 ~Z
0
~
Z
0

,~--

,~--

parts and connect the jum p"
er wires. Use reasonably
sma ll wire fo r a ll jumpers
and connecting leads. Space
inside the microphone is at a
premium and the sma ller
the w ire, the eas ier it will be
to get the case ha lves back
together afte r adding this
new circuit. I used AWe 30
Kyna r wire-wrap wire for ev­
erything. lt is very thin and
the insulation is tough ,

Sta rt by insta lli ng a ll the
resistors and diodes in the
middle of the main board ,
Hole spac ing is tight. but
quarter-Watt resistors will

j.

share th is with other hams, I
opted for the simplest tech­
nique from a construc tion
standpoint. In the case of a
sma ll circuit like th is, being
construc ted at home using
hobby techniques, a single­
sided layout using eve n a
la rge number of jumpers is
usually preferred over dou­
ble-sided layouts.

Constructing the Circuit

When you have etched,
cleaned, a nd dril led yo ur
boards, there are a few con­
siderations to keep in mind
while you stuff them with

Photo E. Packing it all inside the microphone case looks im­
possible at first glance. The little program board slips vertical­
ly between the mike element and the two up/down switches;
cover tbe solder side with electrical rape first. The main
board then overlaps it and lies flat against the mike element,
insulated with Krah paper.

Fig. 7. Solder side o f the program boerd. showing intercon­
nect routing.

Fig. 8. A programmed memory board. The number /s
2'J6.1234.
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Photo F. When mounting the parts on the printed-circuit
board. be sure to orient the three capacitors flat aga inst the
board - there is nor enough room to allow them to mount
vertically. The exact routing of the many connecting wires is
not critical.

E t 5 .flO" 35...
. OU TIC TO u .. '
l .... . l U V[ l OOOG

1'0 " ...IOG OVU
EDeE 01' _.D

"'"

Checking It Oul

It is a good idea to check
the performance of the cir­
cuit before you go to a ll the
effort of a ssembling the
case halves and insta ll ing
the fou r retaining sc rews.
The easiest way to chec k it
is to put the transmitter on a
se ldo m-used sim plex fre­
que nc y. connected to a
dummy load. and then push
the dial button whi le listen­
ing with a nothe r rece iver.
You sho uld hear the seve n­
digit phone nu m ber tra ns­
mitted at about six to eight
digits per second. It should
be transmitted only once ,
unless you hold the dial but­
ton down .

If eve rything seems nor­
mal , assemble the case
halves together making sure
that no wires get pinched in
the process. This is a fairly
snug fit; it needs just a slight
bit of pressure to make the
case halves fit completely
together. If it req uires heavy
pressu re, or if you feel that
yo u are havin g to force
things, then there is some­
thing wrong and you need to
c heck for pinched wires, un­
clipped solder leads, large
blobs of solde r on the back,
parts not inserted all the
way into the boa rd, etc.

Now that the case halves
are a ssembled together,
make the o n-the-ai r test
aga in to make sure nothing
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ca rd stock) just the same
size as the main board. Slip
one piece under the main
board to protect the so lde r
side from touching the m i­
c ro p ho ne e leme nt. The
other piece goes on top of
the main board to protect its
parts from touching the ex­
ist ing DTMF board. It might
be a good idea to reche ck
the so lde r side of the boa rd
at this point for any sharp,
pointed connections. These
conne ctions will work their
way th rough the paper insu­
lation in time and cause
malfunct ions when they
short to the microphone e le­
me nt.

..
PIN '

mentioned . Depending on
your type of microphone,
Figs. 9 a nd 10 show the ac­
tual physical connections in­
dicated in Fig. 3. Refer to the
correct figure and Photos B.
C, and 0 , and connect these
fou r wires. Re fer to Fig. 5
and connect the two wires
coming from the dial sw itc h.

Re fer to Fig, 6 and install
the integrated circuits . Be
care fu l not to handle their
leads any more than neces­
sary- use standard CMOS
precautions. Afte r so ldering
them in place, be sure to
snip off all the sharp tips.
NO\IV cut out two pieces of
heavy paper (I used index-
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"./0000000
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longer than necessary. It a ll
has to fit inside eventually!

There sho uld now be only
six holes left on the main
board without wires in
them - two fo r t he dia l
switch. two fo r +Vcc and
grou nd, and two for the PTT
preconditioning circuit. Cut
four eight-inch wires. Solder
one end of a wire into each
of the rema ining holes ex­
cept the dial-switch holes.
Refer to Fig. 5. let the free
ends dangle for now.

Cut a piece of e lectrica l
tape and cover the so lder
side of the little memory
board. Referring to Photo E.
lay the memory board verti­
ca lly between the micro­
phone element a nd the
up/down switc hes. The tape­
covered so lder side sho uld
face away from the micro­
phone e lement. The main
board sho uld lie f lat against
the back of the microphone
element. so lde r side down
aga inst the top o f t he
mic rophone element. You
must remove any pieces of
st ick y-bac ke d foam that
we re used to keep the
mi crophone e leme nt in
place.

Fig. 3 shows a portion of
the circu it used in the exist­
ing DTMF e ncode r. The cir­
c uit is sim ila r fo r both
models of Azden . Fig. 3 indi­
cates ele ctrical connections
for the four w ires previously

,~o

Fig. 9. The PCM-2000 DTMF generator.
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Fig. 10. The PCM·369 DTMF generator.
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Fig. 11. Circuit pattern, tuff size, foil side.

a nd d o u bl e c heck . Of
course, you should check
the actual number program­
ming on the little board-re­
fer to Figs. 7 and 8, and
Table 1.

Note that the telephone
com pany has certa in limita­
tions concerning the speed
at which we dial. the length
of each digit, and the q uie t
space between each dig it.
listen to your burst of digits;
it should take about one sec­
o nd to send out all seven
digits. If it takes significantly
less t ime, you may be push­
ing the limits of the tele­
phone com pany 's e qu ip­
ment. Check R2 a nd C1 for
correc t values (Fig. 2).

If a ll these c hec ks turn up
nothing, t ry tempora rily
tacking a larger capacitor
(someth ing like -4 to 10 m F)
across (1 on the main cir­
cuit board. This will greatly
slow down the clock to the
counter chip and a ll ow you
to fo ll ow in detail the digit
generation sequence. Per­
haps you can spot the t rou­
ble at this slowe r rate . This
slowe r rate will also enable
you to probe the output pins
o f IC2 during the digit
sequencing to verify that
IC2 is working pro pe rly.
Whi le listen ing to the se­
q uence , m ak e su re that
there is a quiet period be­
tween tones of about the
same duration as the tones
are on . If not. check very
ca refully the orientatio n of
all the diodes in the middle
of the board Refer to Fig. 6.
Note that two of them are
reve rsed fro m the others .

If you experience a dia l
sequence upon power-up,
check that CR10 is not in
backwards o r open. Also
make sure C3 is not open. If
you can get no dial se­
quence or only part of a se­
quence, check that C3 is not

•ala
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Fig. 12. Program-board pattern, full size, foil side.

If you have trouble, the
first th ing to do is to verify
your power source. Check
for +13 V de (nominal) at
lC1 form pin 8 to pin 1. Also
check for +13 V de from
1(2 pin 16 to p in 8, and lCs 3
and 4, pin 14 to pin 7. Th is
verif ies the proper place­
men t of the Vee and ground
jumpers on the board, too. I
c hecked bo t h circuits I
made for proper operation
ove r a varying vo ltage
source and found them to
be reliable from +8 V de to
+17 V de. This is. of course,
a much greater range than
one would ever expect from
an automobile system, but it
perhaps will he lp e liminate
any suspicions of malfunc­
tions due to low (or high)
battery voltage.

Check for a constant
clock pulse on le1 pin 3.
This should be nominally 10
Hz. This waveform must be
present as long as power is
applied to the circu it. It
shou ld toggle to within at
least 10 perce nt of the sup­
ply rails.

If a number is dialed, but
it is the wrong number, first
check that you ca n correctly
dia l the number manually
using the bui lt-in touch pad
on the mic rophone , If this
works properl y every time
you try, then the trouble
must be in the circuit you
have added, not in the DTMF
generator or phone patch.
Check to make sure that you
have wired the digit-switch­
ing wires correctly between
the main board and the
numbe r-p rog ra m boa rd.
Refer to Figs. 5 and 7. Anoth­
e r possib lity is incorrect wir­
ing between the program
board and the row-end-col­
umn inputs of the existing
DTMF chip. Refer to Fig, 7
and either Fig. 9 o r Fig. 10

ish ing touche s o n the pro j­
ect. This cons ists of a ttach­
ing a sma ll cylinder about
one-quarter in ch high
around the push-button dial
sw itch. This prevents acci­
dental dialing when reach­
ing for the micropho ne or
holding it in your hands. It
will not a llow a casual bru sh
to trigger the switch, but an
on-ta rget f inge r t ip can still
very easi ly trigger the dial
sequence when desired.

The material for this pro­
tection ring can be nearly
anything you can imagine. I
used a piece cut from the
cap of a discarded Fl air felt­
tipped pen . After sa nd ing
the c ut edges smooth, mix
up so me epoxy glue a nd at­
tach the cylinder to the m i­
crophone case around the
switch. It helps to rough up
the microphone case first
with a pin o r sandpaper so
that the epoxy can stick bet­
te r. You can expe ri me nt
with other types of adhe­
sives , but the o nly thin g I've
fou nd that will adhere to the
plast ic in these micro pho nes
is the two-part epoxy that
you mix individually fo r
each job. After the epoxy
hardens. the ring ca n be
painted black to match the
re st of the m icrophone .

To
Row
Rl
Rl
Rl
R2
R2
R2
R3
R3
R3
R4

Cl
C2
C3
Cl
C2
C3
Cl
C2
C3
C2

F,om
Column

To Generate
Digit

1
2
3
4
5
6
7
8
9
o

In Case of Difficulty

Troubleshooting a nd cor­
re cting problems a re no t too
difficu lt if you keep in mind
how the circuit operates and

Table. 1. Jumper progra~ how it interconnects to the
ming connections. other microphone circuits.
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got pinched o r shorted , If
this goes well, make a man­
ua l test of a ll the keys on the
keypad. Another very im­
portant test to make is to
check the power-up reset
circu itry, (3 and CR10. Turn
off your t ra nsceiver but
leave the sepa rate mon itor
receiver on. Now turn o n the
tran sceiver connec ted to
the modified micropho ne . It
should come up in the re­
ceive mode and shou ld not
transmit a string of tone
digits . Repeat this seve ra l
times to assure yourself that
the modification will always
po wer up in a standby
mode .

The last a nd most impor­
tant test is the on-the-a ir
test Ca ll up you r loca l
patch, push the PTT bar, and
tap the dial button. Make
sure that it dials the number
you expected , Repeat sever­
a l t imes to be certain that it
is consistent.

When you are satisfied
that all is working properl y,
you a re ready to put the f in-



Jameco TM.68135

RS refers to
RadioShack

a division of Tandy Corp.

Jameco DC.01lSO
or RS 272-1 31
Jameco TM22J6
Jameco 1N4148
or RS 276-1122
Jameco NE555V
or AS 276-1723
Jameco C04Q17
or RS 276-2417
Jameco CD4066
or AS 276-2466
Jameco 10k-1I4W
or RS 271-1335
Jameco 120k-114
Jameco l00k-1 f4
or AS 271-1347

momentary switch, AS

fice has not yet been up­
graded to ESS (electronic­
switching system) equip­
ment, so all of the DTMF
tones we dial have to be
slowly converted to rotary­
d ia l pulses before being fed
into the phone equipment.
That is the reason for the
twa- or three-second pause
before the ring-back is
heard. The reason tha t I
mention this is because you
normally don ' t hear it. This
is because by the time you
have manually pushed all
the touch-pad buttons for
your call (a relatively slow
process), the tone-to-rotary
conversion (if required in
your exchange) has been
ne arl y comple ted. Whe n
you stop dialing and listen ,
usua lly all that you hear is
the last few clicks and then
a ring-back.

When you dial with this
speed-dia l circuit. however,
the tones are sent ou t so fast
that only the first one or two

pound sign (#) to shut them digits have been converted
down. The autopatc b for by the time your receiver
which I designed this circuit kicks back on. Hence you
works that way, too. In this hea r a relatively long (three
case, there is truly no reason to six seconds depending on
to ever take one's eyes off the phone number) period of
the road to use the patch. e ithe r silence o r d ia ling
The star (*) button is easy to cl icks before the phone be-
find by feel, and a short gins ringing. I mention this
burst after a proper ID is a ll only so those individuals
that it takes to hear a dial who are not familiar with
tone. O nce the dial tone is the phone system won't
ve rified, a short squeeze on panic or wonder if they got a
the PTT bar coupled with a wrong number before the
fingertip tap on the dial but- phone finally rings.
ton initiates the dialing se- Of course, when your ca ll
quen ce. Make sure that you is fini shed, bring ing th e
release the PTT bar and dial patch down is just as simple.
button afte r no more than a The pound sign is easily 10-
half second - just a tap is all cated by fee l and a quick
that it takes. If you hold the jab is a ll it takes, followed
button in for more than by your call and any neces-
about one second, you may sary logging. This can a ll be
trigger another bu rst of dial- accomplished without ever
ing. Th is won' t gen erally taking your eyes away from
bother the telephone equip- traffic. If your local patch
ment. but it sounds rather requ ires a security num ber
unprofessional over the air. to bring it up, rather than a

When your transceiver re- simple star then, of course,
turns to the receive mode, this will requ ire a brief
you will e ither hear the glance at the touc h pad . But
phone ringing or a few sec- the concentration and view-
onds of c licking and then ing required for d ia ling the
the ring-back, depending on actua l phone number has
how modern your local cen- been completely removed
tral office is. O ur central of- by this speed-dial circuit. .
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Parts Ust
O.68i.<F, 25-V tantalum
O.Ol·,.F, 5O-V disc
ceramic

22.,.F, 6·V tantalum
1N4148 or 1N914 diode

10k, 1/4 Watt , 5%

MCl 4017 01 C04Q17

NE555V

MC14066 or CD4066

120k, 1/4 Watt, 5%
lOOK, 1/4 Watt, 5 "10

C1, C2
C3

IC'

IC2

C4·
CR1-CR10

1C3, IC4

R1 , R3

SW·l

R2
R4- R10

Submmt SPST NO
275-1571
Printed-circuit materials, 3O-gauge Kyna r wire,
epoxy glue, etc.

°Note: C4 is used only if your microphone is the newer sty le
PCM-369. See text.

Misc .

Kynar wire is available from both listed sources.
Jameco refers to
Jameco Electronics
1355Shoreway Road
Belmon t CA 94002

ally be chec ked with a me­
ter if the clock is slowed
down suffic ient ly with a
swamping capacitor as de­
scribed earlier. When out­
put 0 goes high, this high
sho u ld be fed a round
through R3 to pins 15 and
13. This should clamp the
chip at rese t and disable the
clock from any more count­
mg.

All of this troubleshoot­
ing advice may seem a litt le
intimidating and, in fact, is
probably not really neces­
sary. I have had no trouble
at all with e ithe r of the c ir­
cu its that 1 have buil t. If
good quality parts and rea­
sonable care in construction
are used, you should be able
to gleefully skip over all this
dry, pessim isti c tro ubl e­
shooting information. But if
that bug does find its way in­
to your pro ject. its nice to
have a little guidance for
locating the rasca l.

Using the Circuit

A good many of the local
telephone autopatc hes in
use today are simple, open
machines that use a star (*)
to bring them up and a

Now turn on the mon itor
receiver and listen while per­
fo rm ing t he foll o wi n g
checks. Using a 't Ok-Ohrn re­
sistor with one end tied to
+13 V de. touch the other
end to each bilateral-switch
control lead one at a time,
while listening to the gene r­
ated tone in the receiver. Us­
ing another DTMF generator
(or a telephone held to your
ear). compare the pitch of
the tones and verify that the
required tones are correc t
for each digit. For example.
touch the 10k resistor to IC4
pin 5. This should key the
transm itter and generate the
fi rst dig it o f yo u r pro­
grammed phone number. If
everything goes well here,
then the program board. the
bilateral switch ICs, and the
connecting wiring a re OK.

You can then proceed
backward through the c ir­
cu it, isola ting each chip and
verifying if it is doing what it
is supposed to do. For exam­
ple, with a valid clock input
to IC2 pin 14, IC2 should
count from 0 to 9 on each
rising clock pulse. As each
output goes high during its
count, a ll o the r outputs
must go low. This can acto-

shorted. If the dial sequence
runs over and over, suspect
a shorted dial switch or con­
necting wires. This can a lso
be caused by a leaky C3.
Make sure the value of R3 is
10k Ohms.

If none of the above exer­
cises seem to have helped,
you must get tough and start
isolating the board into sec­
tions to find where the trou­
ble actually is.

Begin by getting the cir­
cuit into a quiescent state
(not dial ing). If yours already
is, skip to the next para­
graph. If not, unsolder the
jumper wire from pin 14 of
IC2. This removes the clock
from IC2. Now power up the
c irc u it and mome ntar il y
touch a wire from + 13 V dc
to pin 15 of IC2. This must
rese t IC2. Pin 3 of IC2 should
now be high, and all other
digit outputs (pins 2.4.7,10,
1,5,6,9, and 11) shou ld be
low.



Don't Be A Kamikaze!

The Hara-Kiri Box is an impro vement on the suicide cord
that 's still dangerous, but it's a lot sa fer

than the cord.

La"y C. Ledford KA4J
553·4th Street Sf
Cleveland TN 37311

81 82 Position 53 11 12 otvnmeter Reading

Off Off (8) Off Off Off 0
On Off Off On Off 0
On Steady (A) Off On On 110 V ac
On Push Switch (C) Off On Off 0
On Push Switch On On On 110V ac

Fit; 1.

81 52 Position 53 Ohmmeter Reading

Off Any Off High Ohms
On B (Off) Off High
On A (Steady On) Off Low Ohms
On C (Push Switch) Off HIgh
On C (Push SWitch) On Low Ohms

Fit; 2.
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side cu t one inch shorter
than the othe r. This is done
so that if the cl ips shou ld
slip off the component un­
de r test, they cannot touch
each other and cause a short.
Due to the flexibility of the
wire, they can be brought
very close together. Should
one clip come undone. the
resiliency of the zip cord
will spring it away from the
othe r cl ip. Be sure to use the
insulating boots on the a lli­
gator c lips.

l abe l the swi tc hes as
follows:
51 Mains Off

Mains On
52 A Steady On
52 B Oft
S2 C Push Switch
S3 Push O n
11 Mains On
12 Live

Also put a label stating:
"Caution! Dangerous Volt­
ge." My box also ca rries this
warning: " Be Careful! Death
Is So Permanent"

•
•, e ./,,

• ,
"' ." rc

T£Sl
e "'

CLIPS

" " "

Note: all switches shown In the off positiOn.

Fig. 3. Schematic.

tended periods of testing. It
is protected from shorts by
an automatica lly-resettable
c ircuit breake r and has two
indicator lights to warn if
power is on or available.
Both sides of the line are
switched to protect you.
When any two of its three
switches a re in the Off posi­
t ion, no voltage appea rs
across the test clips or be­
tween eithe r of the test clips
and ground.

The only exotic compo­
nent used in the Hara-K iri
box is the c ircuit breaker.
This is a fou r-for-a-dollar
hamfest item which appar­
ently was surplus from a
ma nufacturer of batte ry
chargers. It looks like a large
neon bulb. If you can' t fi nd
one, use a 1- 3-Amp fuse and
holde r.

Construction is standard
except for the preparation
of the test leads. The end of
the zip cord is separated for
about three inches with one

The use of a suicide cord
will tell you if the item is
usable, but can kill in the
process. You reach over to
plug the cord in as one of
the leads comes loose, and
when you reconnect it, zap!
your body becomes a con­
ductor between the clip and
the concrete floor.

The Hera-Kiri box is an im­
provement on the suicide
cord that still is dange rous,
but far safer than the cord . It
is a unit that will allow you
to apply power to a comIX>­
nent momentarily or for ex-

Few hams will admit that
they are fool ish enough

to use a suicide cord-a line
cord with two alligator clips
that is used to apply 11 0
volts ac for test ing a trans­
former or motor. W hile it is
vel)' unhandy to properl y
set up a test jig to apply
power for the test ing of a
component. it is equally un­
handy to complete a project
only to find that a compo­
nent is defective or unsuit­
able (and have to replace it
with a component of a dif­
fe rent and often larger size).
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Fig. 4. PreparatKm of the test leads. Fig. 5. Setup for using the Hara-Kiri box.
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KPA51 WAlT70CM ATVTRANSMllTER BOARD

2 522 Paxson l ane
Arcad ia CA 9 1006

pUlJX)Se of the box is just the
o pposite, to use a danger­
o us voltage safely. Always
switch it off when not in use.
The gradual c hange to tran­
sistors, with their lower volt­
ages, may have lulled us in­
to a position where we have
lost our re spec t for danger­
o us voltages.•

(818) 4 4 7-45 6 5 m ·t 8am·6pm pst .

P.C. ELECTRONICS
Tom W60RG Maryann WB6YSS

C ALL OR WRITE FO R OUR COM Pt..ETE CATALOG '" more In lo on al"
downcon"er1er$. antennas, cameras. etc., or who IS on In your area
TEAMS: Visa. Maslercard, or cash on ly UPS COD by l el ep tlone or maiL Te leph one
orders '" POslal MO usually ShIpped "" th in 2 days, :.Ii Olh.... cl>&CkS musl cl ea r l>eIore
shipmenl Transmlltlng equipment aold only 10 license<! amaleu", Y"'~led in t 984
C11l1t>ook. CIIht oncIud" saleS lax

WHAT IS REQUIRED FOR A CO M PU:TE OPE RATING SYSTEM? A NM1 "' ~ " a

TVC-2 or TVC·4 4 ll).4~ mHo to channel:! d<Mnc:oo..e " ",. 10cm anlennallnd CO"
CIItlie to r_ _ . Package IJI) lhe KPAS. add 12 10 14 Y<lC, antelWlII. and . "'1' N
ca me< 1I, VCR, or comPU ler w llh a compos;te " ld OlO OUlpul Simple. e"")

• APPLICATIONS ' Cordless portable TV Camera lOt races'" o lher pUbl ic s ...."ice
e" ,,"' s, remole VCR. ere Remote conuol 01 W C aIrplanes or robots. ShOW home
VIdeo tapes. computer prog rams. r" pea' SSTV t o local "'TV~ OXd epends on
....ten...s and tefTlln lyp. 1 1040 mi le..

• FUU CO LO R VIDEO & SOUND on one small 3 2~ . 4- · boII.d

• RUNS ON EXT ERN 4 L 13.8 VOC al 300 rna I<ICIPY or belie f\'

• TUNED WITH ONE CRYSTAL on 42625. 434 O. or- 439 2 S m Ho

• 2 AUDIO INPUTS for a low 1 dynamIC and tin. leve! audlO Inpul found ,n mosl
PO"able color c . merllS. VCRs, 0< home compule'S,

• A PPL IC AT IO N N OTES '" schematiC supphed lor typical e 'lernal connections.
packa!lln!l. and SYSlem operatI on

• PRIC E ONLY 1 15.. deli ""red .... U PS surtace ,n lhe USA. Techmc;sn c lass
am.l..... IicenM or- h'llher requued tor pu.Chaae and <>Perarocm

Perts Ust

CBl 3-4-Amp circuit breaker. automatlc-reset type
$ 1 OPOl toggle switch
8 2 OPTT toggle switch
53 OPST or OPOT push-button switch wi th spring return
R1, R2 47-100k Ohms, Y, Watt
11 ,12 NE·2 neon bulb
Uneeo<d
3-4' of zip cord
2 alligator clips with insulating boots
Metal or plastic (preferred) case 2" x 4" X 6"

breaker to recycle; w hen it
does, 11 w ill light up. When
you are throug h using the
box, tum 51 a nd 52 to the
Off posit ion.

The name Hera-K iri is a
dark humorous reference to
the Japanese custom of ritu­
al suicide, for whic h surely
the box will not be used. The

seem redundant to give this
simple circu it th is many
te st s, re m em ber we a re
working with the one corn­
ponent that we cannot get
an exac t replacement for
should we ruin it -you!

Using the Hara-Kiri box is
sim ple and ho pefu lly safe.
Let's go through the proce­
dure for testing an unknown
tra nsformer, which seems to
be the compone nt that I test
the most often: Switch 51
(Mains) off. Switc h S2 off.
Plug the box into 110 V ac.
For maxi mum safety, the
box a nd the transformer
shou ld rest on a n insu lated
surface. Connect the prima­
ry leads of the transformer
to the test leads of the box.
These a re usua lly color­
coded b lack. Plac e t he
YOM o n t he 1000,V' a c
sca le. This will protect the
meter if the transformer has
a high-voltage seconda ry.

Conne ct the YOM test
leads to the transformer sec­
ondary. The leads of the
YOM should have insulated
a ll igator clips. It defeats the
purpose of the box for you
to hold on to the dangerous
part of the circu it whi le a p­
plying power to it. Turn S1
on. 11 should light. Turn S2
to C (Push Switch). Push 53.
12 shou ld light and the YOM
should ind ica te some volt­
age. Release 53 and move
the YOM to a lower scale
for easier reading if ne ces­
sary. Push 53 a nd note the
reading. Release S3 and re­
co rd the voltage of the sec­
o nd a ry . Repeat for any
other seconda ry windings .

For continuous use ,
switch S2 to the A (Steady
O n) position . If 11 should go
out while testing, then either
the transformer is shorted or
a short exists across the test
le ads. The c ircuit breaker
has tripped . Switc h 52 to the
Off pos ition and wait for the

After you have finished
wiring the box, it's important
to run a series of tests to en­
sure that the box is safe to
use. With the line cord dis­
connected from 110 V ac,
connect the test cl ips to­
gether. Connect a YOM (in
the l ow Ohms position)
across the blades of the line­
cord plug. You should refer
to Fig. 1 when operat ing the
switches.

Any departure f rom the
readings in Fig. 1 ind icates
either a defective switch or
mlswiring. Correct before
cont inuing. If the readings
are OK. then connect the
YOM between one of the
blades of the pl ug and one
of the test d ips. Since we
are switching both sides of
the line, there is a 50-50
ch ance that one of the
VOM's leads will be con­
nected to the wrong side, So
if you can't get an indication
on the oh mmete r, move the
YOM lead to the othe r
blade . G o throug h the
switc h seque nces in Fig. 1.
Re ad ings shou ld be th e
same. If they are, move the
YOM leads to the other
blade and the othe r YOM
lead to the other test le ad.
Aga in, re peat the test se­
quence. If all is no rmal. then
test for leakage between e i­
ther of the plug blades (test
one at a time) and the " bats"
of the switc hes a nd the case
(if you used a metal one).
There should be no lea kage .

Now give it a smoke test.
Set the YOM for a 150V·ac­
o r-more sca le. Tum 51 off.
Connect the test leads to the
YOM. Pl ug the box into 110
V ac. You should have the
readings in Fig. 2 on the vo lt­
meter and indicator lights.

Turn 51 a nd 52 to the O ff
position . If the box has
passed all the tests, it is now
safe to use . Whi le it may

" When You Buy, Say 73"
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John CoppensW2HP/ON6/C
Casilla de Correa 101
5J52 Villa Car/os Paz
Argentina

132 Extra Memories for
Your FT-107M

At three cents apiece, wh y not?

O n e o f the ve ry few
operating inconve­

niences of the FT-107M is
the necessity to change the
memory switch when cha ng­
ing band s, u nl ess yo u' re
lucky and the last 4 digits of
the frequency coincide. This
is the result of the storage
sys te m us ed by t he t ra ns­
ce iver. Internally, the mem­
o ry uni t co u n ts t he vfo
frequency a nd store s the
last four digits into 4 CMOS
memorie s. When you use

m
AY . Z

Ay"

'" ' ~ " '!roc

4.0 + .
'"
"
"~
ec

'"~

(re ca ll) a frequen cy from
thi s memory, a synthesize r
co ntai ned in the memory
un it replaces t he vfo and
synthesizes th e frequency
stored .

If you were operating, for
example, o n 7.1505 MH z,
the memory unit stores only
th e last four d igit s (1505).
Switchi ng band s to 15 me­
ters you ge t 21 .1505 MHz on
the display. O n lOA you'd
get 28.1505 MHz, etc.

Recently, while repa iring
a friend's FT-l0T s memory
unit, I found tha t four of the
5101 memory chip's add ress
lines are not used. Of the to­
ta l of eight li nes , only fou r
are used to select the mem­
o ry c ha n ne l number ; the
other four go to + 5 volts
through 2.2k pull-up rests-

S... CUc[

joe • .:

tors. Reasoning that four ex­
tr a line s give 16 ext ra
po ss ibilities, and needing
only 12 (12 bands), there was
the solution, ready to use.

The Circuit

The easiest way to code
12 bands (160, 80, 40, 20, 15,
l OA, lOB, 10C, 100, Auxl ,
Aux 2, and JJY, the la tt e r
three having been modified
for the new 30-, 17-, and 12­
meter bands) into four lines
is using a diode matri x. I
wanted to use as few d iodes
as possible so I made up Ta­
ble 1 first .

The re ' s on e co d e that
doesn 't use a diode, 4 codes
that use 1 diode, and 6 codes
that use 2 d iodes. That tota ls
11 , indicating the necessity
t o u se o ne code w ith 3
d iodes. Total diodes used in

the coder:19. The diode ma­
tr ix is shown in Fig. 1.

The ba nd sw itc h is con­
nected to a + 8-volt supply,
and the memories work o n a
separate + 5 volts. A voltage
tra nsla tor was needed to
convert the voltages and to
isola te any possible timing
problem between both sup­
plies. A simple transistor in­
ve r t e r wa s c hose n . No
co llec to r re s istors a re
needed, as they are supplied
by Yaesu in the fo rm of the
2.2k pul l-u ps (Fig. 2).

Const ruction

When doing any work in­
side the transceiver, switc h
power off and take t he plug
out of the wall socke t, both
for the safety of the opera­
tor and the integrated cir­
cuits.

•

• •
• •
• •

' r>e:n-­
. toeD- •

•

• • •

Fig. 4. Diode-matrix construct ion, component side.

i
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"
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"''" ~ '"• ~ ."ro•..
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Fig. 2. Inverter/ level trans- Fig. 3. Diode-matrix Wifing

lator. pattern, foil side.
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Fig. 1. Diode matrix.
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Number 01 DIodes
o
1
1
2
1
2
2
3
1
2
2
3
2
3
3
4

f ig. 7. Diode-matrix board
pinout.

ters and store, in the same
memory channel , another
frequen cy (sa y 21 .222 2
MHz). Going back to 20 me­
ters and recall ing memory 1,
it should sti ll read 14.1111
MHz.

Now try some other com-

Binary Code
0000
0001
0010
0011
0 100
0101
01 10
0111
1000
1001
1010
1011
1100
1101
1110
1111

Number
o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Table 1.

Cable 5101 Pin

Bandswitch A B C D 4 5 • 7

JJY 0 1 1 1 1 0 0 0

AUX2 0 1 1 0 1 0 0 1

AUX1 0 1 0 0 1 0 1 ,
10D 1 0 0 0 0 1 1 1

l OC 0 0 0 1 1 1 1 0

l OB 0 0 1 0 1 1 0 1

l OA 1 0 1 0 0 1 0 1

15 0 0 0 0 1 1 1 1

20 1 0 0 1 0 1 1 0

40 1 1 0 0 0 0 1 1

80 0 1 0 1 1 0 1 0

160 0 0 1 1 1 1 0 0- - - - --,. > 7 volts 1 = 5 volts
O. ovolts o = 0 volts

Table 1.
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Turn on the tran sceiver,
set it o n 20 meters, and set
the memory sw itch to chan­
nell . Try to save and recall
a frequency (say 14 .1111
MH z). Now switch to 15 me-

Testing

Connect the two cables
toget he r (t he o ne com ing
from the diode matrix and
the o ne going to the invert­
ers). Don't worry about the
polari ty. Either way you plug
it in, it w ill work.

• --1 Ri t- .

f ig. 6. In verter/le vel translator board, com ponent side.

d io d e m atri x and P20 a re
m ad e, t he co ns t ruc t io n is
rigi d enough t o st ay pu t
w ithout any other mechan i­
cal support.

The inve rte rs w ere in­
stalled inside the memory
unit. To take out the mem­
ory unit (metallic box near
the speaker), it's easier to
ta ke o ff t he black plasti c
coverof the rf unit and local
unit.

Take o ff the cover of the
un it on the co mponent side.
A 2.5 x 25 mm (.1" x l ")
bo rd e r o f the protective
paint of the divider unit is
scra p ed off with a sm a ll
kn ife. (The divider un it, PB­
2084, is the small PC board
whi ch is upside down near
the top of the box.I Then the
inverter board is so ldered
side to side w ith the divider
unit, as show n in Fig. 8. You
can take out the divider unit
to pass the cable through
one of the top holes of the
memory unit's box. Then in­
sta ll the divider unit again in
the box and aff ix the plug to
the end of the cable. So lder
the four separate cables to
the 5101 chips, as shown in
Fig. 8.

N ow clo se the memory
unit again and install it in­
side the transce iver.

Pa rts List

l N41 48 (l N914) An y sm all s wit c hi ng
diode

01-19

f ig. 5. tnvenetttevei trans­
fa tor board, fo il side.

Al - 8 . 22k, 114 Wa tt
T1-4 BC547 Any sm a ll-signal NPN

transistor
Pt , 5 1 4-pin plug and socket
10 · of 4-strand flat cable or 40- of single-strand cable
Perfboard (see Figs. for size)

"- T" I$ $IDf $ Ol-C>E R£ OTO OlvIO E 0

Both c ircuits w ere co n­
st ruc ted o n .1 · perforated
PC board (Veroboard o r sim­
ilar). M ount the diodes as in
Fig. 4 to allow easy insta lla­
t ion afterwards.Co nnect the
ca ble to the board before
mounting it in side the trans­
ceive r . O n th e in vert er
board, mount the transistors
as close to the board as pos­
sible, or the board won't en­
ter into the memory unit. Do
connect the cable to the in­
ve rter boa rd . but without
the plug (you wi ll have to
pass the cable through o ne
of the holes of the memory
un it's enclosure f irst). Spli t
thi s cable in two pai rs.

l ength of the wi ring is o f
no great concern, but the
const ruc t ion as shown in the
Figs. is probab ly the easiest.

Installation

In order to install both
boards it wil l be necessary to
remove both the top and
bottom co vers o f the FT·
107M (8 screws eac h). First
remove the h andl e (2
screws).

The d iode matrix fits o n rf
mother board PB-2009 (bot­
tom side o f the FT-1 0 7M)
alongside the solder points
of P20. On this plug, all the
bandswitch points are avail­
able bee Fig. 7). When all the
co nnections between t he



-

1--;r'·'"I ' '''1'$ l al

an owner of an FT-107M can
store the emergency fre­
quency for each band on
channel1 . He can scan these
frequencies using only the
b and sw itc h (the m em ory
switch remains on channel
1)

Then. on channel 2 he can
store his f avorite net s fo r
each band. You'll have a lot
of unused channels, but at
only three cents apiece, too
many is better than too
few ' _

binations . No combination
should alter the contents of
any other band or memory
number. If you hav e any
problems. they will proba­
bly be wir ing errors in the
d iode matrix. Use Table 2 to
debug any wi ring error or
faulty diode.

Finally

W hy so many memories?
That is probably what Yaesu
thought when they left them
out in the first place. Now,

Fig. 8. Inver ter board placement.
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GlB Model TNe-2A Kit

Cot>Iocl Gll "" .._"'" on our lui ....
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GLB MODEL TNe-2A KIT

..... _ yOU thOugh! TAPR TNCZ 1<_
__ " thIng 011.. pasl, GLB _1I>e!~

C<)mme<cial produce, '" P-"k.. Con·
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COMPLETE KIT ONLY
$154.95 NMOS
$169.95 CMOS

­_....
0"
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9 Ie 15 Vo l" DC . 25 rnA typ'ea l

DI....n.k>no:
4.6 X 5.90 X 1,0 I""ne .
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• LOW 25 mil Current dr.,,,
• DflSig ""O to! pOl,.OI. or '01.'·

powered otalionl .
" Min i." u,,! . ila-Ligh'Willgh'
• AUV~ all ""'lal. 0..'.'0.<1 . ",,10-

'"" On·board lll"'"", 8al1"", R"'"
I)aCkup

" Cln-t><>an:l ..01<1><10; tor _ hty.
• StanlUrd 06-25 ConnIc~
" OIItput ..gnaJ inche.,t.. -con-
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" blr. 110 Ii.... lor al"';"-' appllCa­,-

" 00
" 00
1995

189,95

$ 269,95

'"'"es
ase
'00

"'"

$1115,00
".00

1195,00
111500

589.00

"."
50'995
... ss
s.. "
'" "105,00
«995
.2995

'"""'''14995
669.95

'"'"es
3.75

'"115.
N5.
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MISC.

Send SASE lor our new &
used equipment tts t.

TEN-TEC
15995 2" Electrel Mil:
15 215 Moe ....

206A X-CAl .
$ 119 9 2591 2M H.T, .

109,9 YAESU
49,9 FT980IGen Cov. Xml. .
2995 SP980 SpkrIAu-dIo@ ,

FT980, Am Mer. Gan Cov. Xml.
$ .59 FT980. Keyer .• .•.......•...

11' FTI01MJDMS/fPI01E P ,S ,
38995 FT90101.l FAN , CW, ..
115 FTl01ZD. CW. Fen ..
421195 FTl01ZD. AM, Fen .,
389 95 FTl 01ZD, AM . wan:~
m 95 FTl01Z, CWoFan ..
1~9!> FVl 01Z RemoIe VFO ..
11500 FTl 01E, CW ..
45 00 FTl01E . Fan
49 00 FTIOIS. Fan .
4900 FT·1'lf1'N Xcvr ,
5500 Fl·l10 Amp - . -.,

FTn6R I.lUll i MoO&
$ 39.00 FT221 2M AI Mooa

"00, 00
FT221oWfP,aamp .

. , YDl48 D&sk Mic
195 ,00 FBA.2 SI&&1I8
39500 FP.751 H.D .

FT206R.
45 .00 FT209RH
8995

Tampo 2020 .
Tampo one wIP.S.
NOi HClolOO 2M 25Wm Moe

399 Alliance HD-73 . Ie)
23996 Panaonic.9OO--GerI CCw, Rcvr
~ iking 2KW Tuner .
415 ..... SoncIai, 1000 161( (~ ,

515 800 .. .. .

'"""

185 ,00
13950
10895

.."'"00

" '"

""'"$ 55.00 2AT 2 Mlr H.T.
2995 22S 2 MI' (Low OUlput) ..

KANTROMIC$
Interf""" II
M;n;·Terminal . .. .
VariWter
Armer Soli (VIC W) .

KENWOOD
T~20S .
VF080 , •...
'5S'OS .
00-5 Freq CTR
TS52<lSE . . . .
rssec
TR2600 2M HT.
TR2olOO 2M H.T. .

$1.95 00 TR&&OO 4oI(I1.lHZ .
52!> 00 RM-76 Mc<opo _ .•.••.••

88-5 Pen K~ . . . . .
$ 329 95 DC-Module (S20 Of ll2O) ..

225 ,00 R-l1 G&n CCw Rcvr . . _
13950 ST·I Base ClIQr
7995 SPKRlMio-l!5OO .
.00 ,00 PC· I Phone Palch . , ,.
6995 R599A Revr w12&6M
• 995 TR9130 2M All Modem m;c

6995 MFJ
6995 732 Filler , . ,."
69,00 .10 pror, Morse K,y.rfTrain&f . .

SWA N
$ 115.00 CubiC Aslro 150 .. . .

63995 100 MX XCVR . .. .(C)
53995 100 CX. P,S . (C)
45'95 350 C. ps _. _.. :q
43995 3508 -. --. Ie)
58500 Matl< I Amp 100 . Iout CW .... .

$ 185.00 Marl< ~ Amp 950 wlout CW .. ,(Cj
2&995 Mar1< III Amp lK wIout CW _. .. (e)
2900 600-T XmIJ , .(e)
2900 TEN-TEC
2900 CMNI--C , .
!MI95 NI·AJ8 .

$ 699.95
55,00
25,00

429 ,00
12995

OENTRON
W2 Wan Mlr
80-10 AT Tune<

DRAKE
l.S Amp . . . .,. ,. , . (C)
W. Wan Mtr , , ., . , . , ., .
1,5KHZFillaJ , , ... , . , .
UV·3 (2M & • .00) wITT Mic. P,S".
R~ RCI/r . . . . . (C)

P.O. Box 4405
220 N. Fulton Ave.

EvansvllIe, lN 47710

the
HAM STATION

USED EQUIPMENT
ASTRON
V5-35M 25-35Av~ _",-,,,.Am,.
PCS-tOOO .
J'CS.3000 .
PCS-300 2M H.T.
Reoi~ e--3OOO ..
COWNS
75S--3ICW NARROW
3;2S.3 XMTRISI6F-2 PS

Stores Hours
MON·FRI 9AM·6PM

SAT 9AM·3PM

WAR RANTY SERVICE CENTER FOR:
ICOM, YAESU , TEN·TEC

TERMS:
Prices 00 Not Include Shipping.
Price and Availability Subject to

Change wnnc ut Not ice
UPS COD $2.50 Per Package
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~ASTRON
16.:, CORPORATION

2852 Walnut Ave., Unit E
Tustin, CA 92680
(714) 832·7770

COllodion Di$tributor
mtcom Indultries. Ltd .
451 1 Cbtuwood Dr.
Downs...i,w, Ontorio, ConocIo M3J 2V6
(41 6) 638-7995

PERFORMANCE SPEC.ACATlONS
• INPUT VOLTAG£: 105 · 125 VAC
• OUTPUT VOLTAGE: 13.8 VDC ± 0.05 YOI1s

(Internally Adjustable: 11·15 VOC)
• RIPPLE: Less than 5mv peak to peak (full klad

& bw line)

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY • HIGH QUAUTY. RUGGED. RElIABLE.

AS and YS SEIIIES
SPECIAL FEATURES
• SOUDSTATE elECTRONICAllY REGULATED
• FOLD-BACK CURRENT LIMITING Protects Power Supply

'rem excessive current & continuous shorted output.
• CRO'vVBAROVERVOlTAGE PROTECTION on all ModllIs

a:«:epl RS-4A.
• MAINTAIN REGULATiON & lOW RIPPlE at bw Ine

i1lUl VOftage.
• HEAVY OUTY HEAT SINK . CHASSIS MOU NT FUSE
• THREE CONOUCTORJQNER CORD
• ONE YEAR WARRANTY . MADE INU.S.A.

~-
~ ..---

MODEL RS-50A MODEL RS·50M MODEL VS·50M

RM·A Series I." x SlA ....CIl MOUNT POWER SUPPLIES

C...tlul " 10' sa, (IN) SIIlp,"",
M.... D.ty (AMPS) (AMPS) NIWXO Wt. (. 5.1

RM-35A 2S 35 5'1• ... 19 . 12'11 38

RM-50A 37 so 5'1. ... 19 . 12'h so
• SEPARATE VOLT &- AMP METERS

RM-35M 25 35 5'/& x 19 x 12'" J8
MODEL RM ·3 SA RM·5O'" J7 50 SY& x 19)( 12'" 50

RS·A SERIES Continuoul ICS· Siu (IN) Shipping
MODEL Duty (AmpI ) IAmpl) HlWX D WI (Ibl)
RS·4A 3 • 3V. X 6YJ X 9 5
RS' 7A 5 1 3'14 X 6'1J x 9 9
IS·7B 5 1 4 . 7'h . 1O¥. 10
RS·l 0A 7.5 10 4 x l Y, 1.1 0'1. 11
RS ·12A 9 12 4YlJ. 8 x 9 13
RS·20A. 16 2il 5x 9xl0Y, 18
RS·35A 2S 35 51. 11 1. 11 27

MODEL AS-7A RS-50A 37 SO 6~13 V4~11 46

RS-M SERIES
• Swrtchable ytlll and Amp meter

Continuoul ics- SIZI (INI Shipping
MODEL Duty (Ampl) (Ampl) H x Wx D wt (Ibl )

RS-12M 9 12 4 VI~ 8~ 9 13
RS·20M 16 20 5x9~1 0V, 18
RS-35M zs 35 5~1"11 27
RS·50M 37 SO 6~13¥.~1 1 46

MODEL AS-35M

VS-M SERIES • secerete von and Amp Meters
• Output Voltage adlustable tram 2·15 verts
• Current limit adjustable ' rom 1.5 amps to Full l oad

Continuoul Duty ICS·
(Ampl) (Ampl ) Sizi (IN) Shipping

MODEl O I3·MlCOWWCOSYllC @13.I V HxW xD WI (Ibl)
VS-20M 16 9 • 2il 5x9~10V, 2il
V$ -35M es 15 7 35 5~ l1 x 1 1 29

MODEL VS-20M V$-50M 37 22 10 50 6~ lJ ¥.xll '6

RS-S SERIES • Built in speaker

Conlinoui ICS· Sin (IN) Shipping
MODEL Duty IAmp11 Ampi HI WID Wt (Ibl)

R$·lS 5 7 4 x l )!, x 10lrl. 10
RS·I0S 7.5 10 4 x l ~ x 10", 12
R5- IOl(For LTR' 1.5 10 4 . 9 ,, 13 13

RS·1 2S 9 12 4%x 8 11 9 13
RS·20S 16 20 5~9x l0 Y, 18

MODEL RS-1 2S



Stephen W. Wolf W B81KO
17131 Bul/ernut Ridge Rood
Nonh Olmsted OH 44070

Inside CoCo's ROMpak
Store your favorite Color Computer programs

in ROM - and never t ype "Load"again.

•

Photo C The CRA and Associates Universal EPROM Pro­
grammer. This un it can be considered a compfete devetoo­
ment system. It also o ffers protection to the CoCo via full
buffering.

Photo A. A RAM pack configured to give BK of RAM at the
cartridge port. The switch is a "Comprise" auto-execu te (see
text}

Photo B. A ROM pack configured with 16K of EPROM.
36 73forRadioAmateurs . March, 1986

M ai l bo xes fo r HF and
VHF are be com in g

more and more popu lar. As
partic ipation increases, there
is a grow ing wealth of infor­
ma tion avai lab le. In m o st
areas, RTTY p ictures, p ro-

grams, bu lletins, and public­
domai n pro gram s are a ll
availab le.

There is a t remendous ad­
vantage to having the proper
sof twa re to access these sys­
tems. A good progra m needs



Photo D. The Creen M ounta in M icro Color Burner - one of
the least expensive burners, available in kit form.

A dramatization of what can be programmed. (I wish I pos­
sessed a ROMpak with these programs!)

both a t ransmit and a receive
buffer that can be saved and
loaded . Using a program
which pr ints o nly the infor­
mation you receive can cause
yo u quite a bit o f t yping
shou ld you decide you w ant
to use it again.

The program that I use can
be loaded from disk or tape.
The program is long -7,341
bytes. A second CoCo is used
for my amateur radio opera­
tions. I used to hesitate tu rn­
ing that computer o ff when it
w as not in use. A fte r each
power-down, a long tape load
wou ld precede any amateu r
activity. For th is reason. I be­
gan sea rch ing for a w ay to
keep the program in non-vo l­
atile ROM and be able to run
it from a ROM pack. Here's
how I did it; I ca ll it ROMpak.

The Program

If your program normally
run s in memory af ter a ta pe
or d isk load. the cha nces are
that you w ill not be ab le to
burn it into RO M and ru n it
there. However, you can store
your program in ROM. If you

had a p rogram that would
transfer it back to where it
should be in RAM and exe­
cute it , you would el iminate
the tape load ,

Thi s is exact ly wha t the
loading program does. O nce
execu ted. it p r in ts a menu
screen with the titles for your
p rog rams. You c hoose t he
program you want, and the
loader puts it into RAM and
executes it.

The program as it appears
w ill not do the trick . To make
it work you will need to do a
little paperwork and figuring.
The program itself w ill re­
qui re modif ication.

First. type it as it stands.
You wi ll want to assemble it
to check for errors. If it is as­
sembled as it sits, EDTASM
will give you a w heelbarrow
fu ll o f BAD MEMORY errors.
EDTASM recognizes that you
are tryin g t o writ e t o t he
ROMpak and will te l! you
that is a no-no. Change line
190 to read:
190 ORC S100J

Now try an assembly with
the following switches: A/IM/

WE/AO. If everything checks.
change line 190 back to the
origina l and save the source
code.

Your Programs

Although Basic programs
can be loaded and run in this
manner. this p rogram will
work only with machine-lan­
guage programs . You will
need a number of addresses
f rom each o f these programs:

1. Where the program be-
gins in RAM.

2. Where it ends.
3. Its length .
4. W here tt executes.
5. Where to load it into the

ROMpak,

From Basic, ClOADM one
of the programs. Do not exe­
cute it, but return to Basic.
The sta rt ing address o f t h is
program can be found by typ­
tng :
PRINT PlEK (&H1E7)

and
PRINT PEEK {&H1E8)

The first value is the most
significant byte. Each of

these wi ll have to bechanged
to hex using EDTASM's Z-Bug
calcu lato r and concatenat­
ed. The ending add ress is
given by:
PRINT PEEK (&H7E)

and
PRINT PEEK (&H7F)

The execution address is
given by:
PRINT PEEK (&H9D)

and
PRINT PEEK (&HYE)

In Z- Bug, calculate the pro­
gram's length. Enter this in for­
mation in the wo rksheet (Fig.
1). Do this for all of the pro­
grams you wish to load in to
the ROMpak.

Modifying the Loader

The loading program
requires a number of modifi­
cations before we can deter­
mine i t s len gt h . l oad the
sou rce code and print t he
menu lines. Mod ify these
with the names you wish to
use with each program. You
may have more than seven
programs to load, in which

Nameof
Program

Loader
Program#1
Program#2

Starting
AAMAddr.
LOII'TO

ROMpak Fonna«lng Worksheet

Ending Length Exec
RAM Addr. of Progr. Addr.

LENGTH# EXEC#

Fig. 1. ROMpak formatting worksheet.

Starting
AOMAddr.

STPG#

Ending
ROM Addr.
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case you w ill have to ex pand
the menu. If you have fewer
than seven a nd yo u wish to
load more into the ROMs at a
later date, the area of ROM
where the futu re menu lines
will res ide will have to be left
blank.

The l ine s re a din g FD B
$ODOD s im p ly space the
m en u lin e s ap art o n t he
screen. The pro gram looksfor
a " H F" va lue to e nd t he
me nu screen. This can e ithe r
be put in (as in the progra m)
or assumed a s unbu rned
ROM

Once the menu has been

modified, type NAO As the
assembler sc rolls the screen,
it can be made to pa use by
pushing both the < shift >
and <@> keys . The la s t
byte of the menu, the "$FF"
cha racter, is the last byte of
the program. By pausing the
scrolling when th is part of the
program is o n the sc ree n, the
end ing ad d ress of the loader
can be determined. Knowing
that the sta rt is at $COOO. you
now can complete the work­
sheet. You can also de termine
this ending address by assem­
bling the source code to the
printer(NlP~

O nce th e w ork s he et is
com plete, e n te r the va lues
into the source code that the
program will need. If you a re
pla nning on ex pansio n. re ­
member that you wi ll proba­
bly ha ve to make two burn
pa sses. The first will start at
$(000 ($OOQ() relative to the
sta rt of th e ROM).The second
pa ss wil l leave t he future
menu lines unbu rnt and sta rt
loading in the sto red program
code fo r the f irst program.

Building th e
ROMpak's Code

There a re three methods of

bu ilding the code that will go
into the ROMpa k. The first is
to use the computer's RAM,
pretending that some arb i­
trary byte is actua lly SOXXl
The n, usi ng the Z-Bug " P"
com m a nd , ma ke a copy of
the memo ry.

Si nce t he loade r is no t
me mo ry-independent, you
wi ll not be certa in that the
program w ill w o rk at it s
proper addre ss unti lyou have
the ROMs burnt. The n it's too
late. Dou b le and triple chec k
any code put togethe r thi s
way.

A much mo re desi rable

T HE HENU SCREEN I NFO FOL LOWS ,

MOVE SU8ROUT INE

I'ROM ADDRESS
TO " DDRESS
• 01' 8YT ES

8ASIC C"LL

8YTE TO Bt MOV ED
MOVE IT TO NEW "'EMORY
OECRE"'ENT U
DONE?

"res

I LL EG AL pROGR... H NUMBER
CLE AR COLD ST " RT PLAG
ST"' RT OP 8AS I C
JIJ"p TO BASIC

/SE LECT PROG RAM NIJKB ER, /
SOOO O
/ 1 . T ITLE OF I'IR ST PRDGR" 1'I1
SOoOO
/2 . l'IT LE 01' SECOND PROCII ... HI
$0000
IJ. TIT LE OF THIR D PROGR AHI
$0000
1 4. TI TLE OP FOU RTH pROGIIA MI
soooo
15. TI TLE 0 1' FIfTH pROCRAM/
SODOo
16 . T tTLE 01' SIXTH pIIOGIl ,\MI
suece
/7. EXIT TO B,\SIC/
see
srr-

, $37
RETURN
<$71
, SA0 27

.'

' $ 3 '
SE VEN
. ST pG6
ILOliTO
ILENTH (
MOV E
EXEC6

I S 34
FIVE
I ST PC4
I L04TO
' LENT H4
MOVE
EXEC]

' S 3s
sr x
. ST PG5
' LO'>TO
' L ENTH ~

neve
EXECS

.,..,.
-1, U
1$ 0 0 0 0
"'OVE

fS H
I'OUR
' STpG3
ILOlTO
ILENTH3
MOV E
EXEC]

eo,

'"rcc

'"'ecc
eo,
ecc
eo,
ecc
eo,
ecc
eo,
ecc

'"ecc
ece
' co
'"

CMP A
LBNE
cr.s
CO,

'"

e MpA

'"co,

'"co,
asa

'"

CMPA

'"co,
co,
co,
asa

'"

e MpA

'"co,
co,
co,
" .
'"

e MpA

'"co,
co,
co,
" .
'"

co,

'"LEAU
CMp U

'"."

-x,
-Y :
-u,

KENU

T HR EE0 8 40
08S0
0 11 60
011 70
011110
0 11 9 0
0900
0910 •
0920 FOU~

09 30
09 40
0 950
09 60
0 970
09110
0"0 •
1000 I' IVE
1010
1020
1030
10 40
1050
10 60
1070 •
1080 S l X
10 90
1100
1110
1120
1130
1140
1 15 0 *
11 60 *
11 70 *
11 110 SEVE N
11 90
1200
1210
1220
1230 •
1 240 •
12 '> 0 •
1260 •
1270 •
I280 •
1 290 •
1100 MOVE
1310
1120
IHO
1 340
135 0
1360 •
1370 •
1380 •
U90
1 40 0
14 10
14 20
14 30
1 440
1450
1460
1470
14110
1490
1500
1510
1520
1S30
1540
1 '> '> 0
15 60

0100 •
OliO • ROMPAC~ OPER ATI NG SYS TEM
0120 *
DUO ' 8Y STEPHEN W. WOLI'
DUO •
0150 • THIS PIlOGIlAM IS PUBL IC OOM" I N
0160 •
01 70 •
0 1 8 0 •
0 190 ORC $CO OO
020 0 •
0210 • LOAD PIlOGRAI1 VA RIABLES MERE
0 220 •
0230 STPGl S£T S3000 LOCATION 01' PRQG IlAM ONE IN RO/IPAK
0 240 LOITO SET HOOD LOAD 0 1'1£ TO PAM PROM HEilE
0250 LENTHI SET SO lDO LE NGTH 01' PIIOGRAM ONE
0260 EXECl SET SCOOO EXECUTION ADDRES S 0 1' PI IlST PROCRAM
0210 •
0280 STPG2 SET $3000
0290 LD2TO SET S4000
0300 LENTIl2 SET $0100
0310 EXEC2 SET $COOO
0320 •
0310 STPG3 SET S3000
0340 LD3TO SET S4000
OlSO LENTIl3 SET SOlDO
0360 £ XEC3 SET SCOOO
0)70 •
0380 ST PG4 SET $3000
0390 L04TO SE T 5 4000
04 0 0 LENTH 4 SE T SOl DO
0 4 10 EX EC4 SE T $COOO
0 42 0 •
0 43 0 STPG 5 SET $3000
0 4 40 L05TO SET $4000
0 450 LENTil S SET SOlDO
0 4 60 EXECS SET SCOOO
0410 •
04i10 STPG 6 SET $3000
ono- LD6TO SET HOOO
0500 LENTH 6 SET SOIaO
0510 £XEC6 SET $COOO
0520 •
0530 • PRINT MENU AND GET PROCIIAM NUM8EII
OHO •
0'>'>0 RETllRN LBSR $"'28 CL EAR THE SC REEN
0'>60 LOX ' ME NU ,\OOR£SS 01' START 01' " ENU
0570 PR I NT LOA , X> OBTAI N " EMORY
0580 CMPA , s p p <$ 1'1') I S DEL I MIT ER
0590 BEO GETC HII DON E
0600 JSR $A2 82 ROM PRI NT TO SCREEN
0610 8 RA PRINT NEXT CIl"'R... CTER
0 6 20 GETCIlR J S R S ... ICI CHECX TH £ XEYBOARO
06 30 BEQ GETCHR UNT I L A f IS PRESSED
06 40 LBSR $ " 9 2 8 CLf:"R THE SCREE N "G"I N
0650 •
ouo * COHP"R E > LO,\ O ONE TO StVEN
0 670 •
0680 BACK O CM FA I S3 1 p l RST PROCIlAM?
06 90 BN E TWO GOTO ' 2
0700 LOX I ST PGl ST'\ ~T AOO~£SS IN ROI'I PAX
0710 LOY ' LDI TO '\ O O~ ESS TO LOAD I T TO
0720 LOU ' LEIlTIlH BYTES I N PROC~AM

0730 LaSR HOVE MOVE IT
0 740 J!'lP EX ECl exECUTE fl
07S0 •
0760 TWO CMPA . S32
0770 8NE THREE
0780 LOX . ST PG2
0790 LOY tL D2TO
0 800 LOU tL ENT H2
0 8 10 8SR !'lOVE
0820 JMP EXEC2
01130 *

Program listing.
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(true) R5-232 port capable of
upto19.2 KB is also standard.
This could be used to burn
ROMs fo r use in other non­
6809 systems, Everything on
the board is socketed. Protec­
tion is obta ined through full
buffering and current limiting
on the program pulse. What
else could you ask for ?

I cannot detail how the
code is burnt into the ROM
since each burner is d ifferent
All have software ava il able .
They show how to take your
object tape and put it into
ROM.

S50000 devices that required
an excellent fluency in hex
numbers. That has changed.

O ne of the cheapest ava il­
able burners is availa ble from
Creen Mountai nMicro; it can
be purchased in kit form, and
except fo r four transistors is
easy to build . These fourtran­
sisters have extremely close
lead spacing and req uire the
utmost ca re in so lde ring, The
softwa re that ca n be pu r­
chased will allow you to pro­
gram a t le a st six t ype s of
EPROM incl ud ing a 68764.
This last EPROM can be put
into one of the sockets used Conclusion
for Basic o r Extended Basic. W he n I have a few free

For a development system, minutes, Ilike to pop down to
C RA & Asso c iates (3123 5 the shack and get into a QSO.
Avo n Ro ad , Wes t lake O H The ROMpak has re lieved me
44 145) offe rs a " Un ive rsa l of the hassle of a tape load to
EPROM Programmer"forthe bring up my terminal. Also, I
CoCo. A number of bells and am no longer hesitant to
whistles are built into t his power down after each oper­
boa rd. First and foremost, a ation. It is a nice system that
program pack connector is could easil y be implemented
built onto the board . This al- by software designers to put
lows the EDTASM to remain t he ir programs into a ROM
on the board and avai lable . A pack.•
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will have to ensure that they
do not cream EDTASM. For
example, if EDTASM is run­
ning at $1000 and you try to
load a program in at $1 EOl ,
you will load ove r EDTASM
and cras h the system. It may
be ne ce ssary to mo ve ED­
TASM all over the computer
as you proceed.

load you r pro gra m into
memory using Z-Bug. Move
them into the RAM pack with
the "U" co mmand. After they
a re a re a ll loaded, make a
tape print of the RAM pack
with P RAMPAKc(xx}{hex ad­
dress of last byte of last pro­
gram)Cooo.

The a cid test is to now
powe r dow n a nd bring the
system back up, re load ing the
RAM pack. Check each pro­
gram thoroughly to see that
everything is working. If you
do find a program which
crashes, go back to the work­
sheet and reca lculate a ll va l­
ues. Hex numbers are tricky.

PROM Burners

PROM burners used to be

ROM Packs

Ph oto B shows a Gree n
Mounta in Micro ROM pack
configu red with 16K of 2732
EPROM. Ihave two programs
burnt which occupy about
9K. This leaves abou t 6K for
future expansion. (Come on
peopl e ! le t's see so me pa cket
software fo r the 6809 Co lor
Compute r!)

Autosta rt on a typical
ROM pack is ac hieved by
shorting pin seven to pin e ight
on the connector. The pin as­
signme nts go top-bottom­
top-bottom so these two pins
a re above and below one an­
othe ron the ROM pack. If this
is done each time the com­
puter is powered up, it willex­
ecute $COOO automatica lly.
Rather t han a llow it to do
tha t, I have installed a pu sh­
butto n between these tw o
pins. By tapping the button, it
effectively does a n EXE C
&HCOOO command. I still can
get back into Basic fo r m y
day-to-day needs without a
power-down and removal of
the ROMpak.

method is to use a RAM pack.
This is a ROM pack config­
ured with RAM . Photo A
shows a Green Mounta in Mi­
cro RAM pack configured for
the 6116 chip,This gives8K of
memory at the port. 16K can
be addressed the re and this
same RAM pack can be mod­
ified to accept four 6116s
(piggyback)to have 16K avail­
able. (Write to Green Moun­
tain Micro at Ba tho ry Road,
Roxbury VT 05669.

If a RAM pack is used, a
simple modif ication to the
computer will have to be
made. Astock computercan­
not write to addresses setXX)
to HFFF. Diffe re nt RAM
packs give different instruc­
tions to do the modification.
The most simple method to
allow the RAM pack's use is
to ground pin five of the
74138 multiplexer (U10)
through a switch. I have seen
other methods that cut pins
and use othe r " no-t urn ing­
back mods," Some of these
will affec t memory map num­
ber one in such a way that it
cannot be used . Tha t wil l
make full RAM p rograms,
like the VIP library, useless.
Don't cut pins.

The t hird method enta ils
copying add resses $8(x)() to
$FE FE into the unused 32Kof
RAM in the 64K chips. This
was done by RayG uavreau in
the January, 1984, issue of
Rainbow magazine (PO Box
209, Prospect KY 4(059). You
then switch to a ll RAM and
can use the computer's upper
RAM to s im u la te a ROM
pack.

My code was assembled in
a RAM pack, and this is the
way it was done. EDTA$M is
position-independent and
can run anywhere in memory
above about $1000. Copy it to
RAM by using a U COOO 1000
27FF command. It then can
be saved to tape with P 1000
27FF 1000. The RAM pack
can now be used with ED­
TASM.

Make an object code tape
of your loader. l oad th is from
Z·Bug into the RAM pack. As
each o f yo u r prog ra ms is
moved into the loader, you
" When YouSuy, say 73"
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R;ch~rd A. Need W84YODIPW8ZAF
(P119
78900 Pono Velho, RO
Br~zil

Build A Digital lC Trainer

A great helper for testing components,
as well as experimentation and circuit development.

t he fo l low ing as f eatures
that should be provided:
- Sockets to accommodate
standard ICs with from 8 to
40 pins
- Switches for use in setting
up inputs to the experimen­
tal circuits
- LE D indicators
• Internal pulse generator to
provide pulse train for input
to experimental circuits
• Internal power supply
- Interconnections in setting
u p expe r ime nta l ci rcuits
made by jumpers and requir­
ing no soldering

The most c o nv en ien t
so c ket ing arrangement I
could find t o suit my re­
quirements was a modular

grated circuits aren' t quite
as convenient for the exper­
imente r as h as b een ru ­
mored. let me explain that
bit of heresy.

With di screte compo­
nents.you can throw together
a simple ci rcu it quickly by
tacking the component leads
together as required; with an
integrated circu it. the leads
are so close together that
suc h an ap proac h inv ites
short circui ts and component
destructi on , The answer to
that problem is a trainer de­
signed for digital integrated­
ci rcuit experiments.

As I considered the re­
quirements for an Ie trainer
for myself. t came up with
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cuits yet? Perhaps, as in my
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Have you made the tran­
sit ion to integrated cir-

Fig. 1. DigirallC trainer schematic.
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by connection to jacks la­
beled LOto l3.limiting resis-­
tors R5 to R8 are insurance
against LED failu re and are
selected to limit cu rre nt
throug h these indicators to
t he spe ci f ie d va lue eve n
when t he fu ll de voltage
a vai la ble is connec ted to
them.

The pulse generator is a

00 0 0 0 0 D O .14

L 3 L2 L ' LO

@@@@

00 DO ,)

r- -- - -- --,

I I
I I,.

II
I , I
I

" ,,' I
7.'0' I, >

t- I
I • I
I I
L ___ __ _ ...J

0 0 00 .16

..
@

" OOUL"" re II'IE" O.o,," O S(l<;KO
1" " DlO SHAC K 216 - '141

+Sv oc

1

ment at the jack s labeled PH
and PB.

Fou r red light-emitting
diodes are used as logic­
level ind ica tors access ible

Fig. 2. Panel layout.
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@W@®

~~ "

@

Fig. 3 . Interior view show ing meier components.
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either logic 1 or logic 0 at the
jacks labeled SO to 53. lim­
iting resistors R1 to R4 pre­
vent ca tast ro ph ic failures
provoked by co nnect ing + 5
V de with 1 Ampere capabil­
it y to the tes t socke ts . A
p ush-b utto n sw it c h, de ­
bounced by the NAND gate
circuit, provides a push-but­
ton output and its comnle-

N"NO ~47E

TA UTH TU LE

$ , $0 LO, ,, ,

Ie breadboard socket such
a s ma rketed by Ra d io
Shack. This socket has 550
holes with the sa me spac ing
as the pins o n commo n Ks.
There are 47 col umns of 5
holes which are connected
internally in both the upper
half and the lower half of
the socket. Any of the stan­
dard integrated circuits can
t h us be in sert e d in th e
socket astride the cente r d i­
vider and each of its pins will
be connected to a co lumn of
co nnec t ion points. Across
the top and bottom of the
socket are rows of holes con­
nec ted toge t he r hor izo n­
tal ly to serve as power-bus
connect ions . Conne ct io ns
can be made to the socket
by 22- to JO-gauge solid-wire
Jumpers.

Circuit Desc ription

The circu it used is shown
in Fig. 1. A power sect io n is
provided as well as a switc h
sec t io n, a n indicator sec­
tion, and a pulse-generator
sect io n.

The power section has no
transfo rmer s inc e the re
wasn't enough room in the
chassis I se lected. Instead,
the input is connected to a
full-wave bridge whose out­
put is regulated by U1 to + 5
V oc.The power source con­
nected to J'l can be any volt­
age from 7 to 35 vo lts, the
limits of the regul ator. If the
input is ac. the diode br idge
serves as a rect ifie r. If the in­
put is de, the d iode bridge
se rve s a s an automa tic
switch to connect the proper
pola rity, so it doesn 't matter
what polarity is co nnected
to rr .

Fou r S POT togg le
sw itches, 51-54, are p ro­
vided to select between + 5
V de and grou nd to provide

Fig. 4, 7400 test. Fig. 5. 74107 flirr-fJop test.
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Fig. a.Parallel up/down counter development.
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in Fig. 6. Its inpu t ca n be
clocked us ing CP at a low
frequen cy -or PB c a n be
used so that the d ivision ra­
t io ca n be determined.

Though usefu l for testing
I( s, the digitallC trainer has
been most va luab le to me in
e xperime nta t io n and c ircu it
development. For e xam ple, I
was asked to design a three­
f lip-f lop sh ift registe r capa­
ble of se ria l data entry, com­
plement o pera t io n. up-count.
and d own-c ount . Wh il e
some, no do ubt. find it pos­
sible to design e nt ire ly on
paper and then to build a
working ci rcuit, I much pre­
fer to take a project such as
thi s in sma ller ste ps The d ig­
italI C train er is idea lly
su ited for de velop ing a cir­
c u it in ste ps and provides a
means for testing each ste p
before proceed ing.

A seri al sh ift re g iste r is
made by co nnect ing J-K fl ip­
flops so that the inpu ts to
the fir st fl ip-flop can be ma­
nipulated to clock in a lor a
o a nd th e st a te to w h ich
e ac h succeedi ng flip-flop
will clock is determined by
the sta te o f the previo us fl ip­
flop. Suc h a sh ift re gister is
shown in Fig. 7. The jumpers
show n indicate connections
fr o m approp riate holes in
t he breadboa rd so cke t to
the trainer so ck e ts indi­
ca ted . Power conne ctions
a re not shown but a re made
in the same manner, using
jumpe rs. To enter a 1, the
push-b utton is used to clock
the c ircu it with the J input
co nne cted to + 5 V de and
the K in p u t c o nnec te d to
ground. For a 0, these co n­
nections are reversed. (The
operation of the shift regis­
t er is ve rif ied u s ing the
tra iner before proceeding to
the next step.)

The sh ift register ca n be
modified to form a paralle l
up/down counte r if the fir st
f lip-flop is wired to toggle
each time it is c locked and
the followi ng flip-flops are
made to toggle dependent
o n the Q o r Q o utputs of th e
preceding flip-f lops. If the Q
outputs are used, th e count
will be in a scend ing binary

J

-t

Using the Trainer

The digita l IC trainer sim­
pl if ie s test ing an d experi­
menting w ith d igita llCs. The
IC is inserted into the socket
and is powered by appropri­
ate co nnectio ns to the power
buses, which are jumpered to
the + S-V-c!c and ground co n­
nect ions. Components and
jumpers a re p lugged into the
sockets as needed to se t up
the circuit.

As a sim ple e xa m ple, look
at the test ci rcuit of the 7400
NAND gate shown in Fig. 4.
Pi n 14 is jumpered to the
+ 5-V-dc bus. and pi n 7 to
the ground bus. The inputs,
p ins 1 and 2. are jumpered to
switches 50 and 51 and the
output, pin 3, is conne cted
to indicator LO. W ith power
applied, switches 50 and 51
are man ipu lated to set up
the 4 possible input combi­
nat ions. LO is read a s 1 if on
and 0 if off, a nd the re sults
are compared to the NAND-­
gate truth table.

A fli p-flo p can be tested
as shown in Fig. S by wiri ng it
according to its sc he ma tic
and clocking its input with
PB, using one of the indica­
tors to monitor its output fo r
proper toggle action .

A cou nte r, s uc h a s th e
7490, c a n be tested as shown

IC trainer is shown in Fig. 3.
The + 5--V-dc regulator is at­
tached to the c hassis, insu­
la t e d by mi c a fo r hea t
sinking. As you can see, there
is plenty of room fo r future
additions a nd expansions.

"

Co nst ructio n

The breadboard socke t is
mounted o n the top of a
5 " x 7 " a luminum chassis
which occupies about half
th e avai lable pane l space.
The remainder of the panel
space is de voted to the con­
trols, indicators. a nd socke ts
as shown in Fig. 2. The sock­
e ts that serve a s te rm ina­
tions fo r the sw it c he s ,
indicators, a nd power sec­
tions are made from IC soc k­
e ts s o that t he y will be
sim ila r to the breadboard
socket. Switches and indica­
tors are numbered 50- 53
and LO- L3, res pective ly, on
the panel. confo rming to the
numbering of li ne s in a digi ­
tal bus.

The interior o f the d igital

500 Hz to SO kf-tz. adju stable
by R11 , so the CP o utpu t is
2 .5 H z to 250 H z in low
range and 250 Hz to 25 kHz
in high ra nge .
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Fig. 7. Shif t regis te r development.

CQUOI T

UP S I" . S2 '0
0 " S' .O. n . ,

S I S2

1 1
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bit m ore in volved . US. a
74107 flip-flop. is used pri­
marily to provide a clock­
pul se output and its com~
me nt at jacks CP and CPo
This f lip-flop al so d ivide s by
two, so this must be cons id­
ered when selec t ing the fre­
quency of its driving source .
Switch 56 se lec ts, a s the in­
put for US, either the output
of mu lt ivibrato r U2 (h igh
range). the o utput o f a di­
vi d e -bv-t On c h ai n (l ow
range), o r ground (off ). The
multivibrator is designed to
operate o ver the range o f

r- --------- -- - ----- --- ----,
-5 _00:
01'1 G"D . 5 I I
A£OU,R( O I I

1~ l,
I

r I I r J
P8 LO LI l 2

Fig. 6. 7490 test.
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Though the circuit illus­
trated here has limited prac­
tica l application, it serves to
il lustrate tha t the d igita l Ie
tra ine r is a convenient a id in
the d evel o p ment of com­
plex ci rcuits. As the bread­
board so c ke t b e comes
crowded by the inclusion of
m ore c irc uit s, t he s p a ce
ava ilab le can be extended
simp ly by attac hing anothe r
socket. These sockets pro­
vide fo r such expansion by
m e a n s of interlo cking
grooves. The only limitation
is the capacity of the power
su pp ly ... a nd t he size to
wh ich yo u want to build the
working area.

I have found the digitallC
trainer to be a valuable ad­
di t io n t o m y shop . It has
proven to be a great help in
testing components as well
a s in ex pe ri men ta t io n a nd
c ircu it deve lo pment . Why
not build one for yourself
and see if it doesn't make
your d igital experimentation
less pa inful?
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clocked . This switc hing can
be accomplished by the ad­
d ition of the 12 ga tes shown
shaded in Fig. 9. As before,
S1 and S2 contro l the coun t
seque nce. 50 se lec ts sh ift
registe r operat ion with a
logic 1 or counter with a O. A
o on 53 overrides a ll other
fu nctions, forci ng all fl ip­
flo p inputs high for the com­
plement ope rat ion.

$ .80
.60
.25
.40
.40
.50
.10
.10
.10

1.25
.10
.10
.10

1.75
2.25
1.25

.50
1.60
1.00

.65
1.00
.35

5.00
.20

11 .95

" ~[G ()Il eouu
o-cO.......[ JlI( .. T..

operation of th is c ircuit is
verified before proceedi ng.

The mai n difference be­
tween the shift registe r and
the counter is the sou rce of
the J and K inputs of each
fli p-flop. These two ci rcuits
can be co mbined if provi­
sio n is made for selec ting
the proper signa ls as the J
and K input s for each oper­
a tion. Similarly, the co mple­
me nt operation can easi ly
be included at th is step as it
req uires on ly that both in­
pu ts of a ll flip-flops be held
h ig h whil e th e c irc u it is

Fig. 9. Shift regis ter and counter combined.

.' • >,
14 ' 07 , ' 4 107

" • s • • • e • ,•

Cau,,'
UP 5" ' , U. 0
0" 5'·0.st ·,

51 U

1 1 1 1 ,
, . 5 00 ,H 111:5
O·CO,-T(~••

C1
C3
0 1-04
OS-08
J1
J2-J6
R1- R4
RS-R8
R9, 10
A11
A12
A1 3
R14, R15
51-54
55
56
57
U1
U2
U3,U4
U5
U6

Capacitor, elect ro lyt ic, 100 ,ltF/35 V
Capacitor, .1 ,ltF, 10%
Diodes, 1N4001
LEOs, T- 1 size
Coaxial power jack
Misc . jacks made from IC sockets
Resistors, 1k, Y.W, 5%
Resistors, 330 Oh m, y'W, 5%
Resi stors, 1k, xW, 5%
Potentiometer, zoo«, Y. W
Resistor, 100 Ohm, y. W, 5%
Res istor, lk, xW, 5%
Resistors, 330 Ohm, y. W, 5%
Miniature SPOT toggle swi tches
Miniature SPOT push-button switch
Rotary Switch, z-ccie, a-pcsntcn
Slide switch, DPoT
7805 Voltage regulator, + 5 V, 1 Amp
555 t imer
Decade counter 7490
74107 dual J·K flip-flop
7400 Quad NAND gate
Aluminum chassis, 5 · )( 7 · )( 1\ ·
4 Rubber feet
Modular IC breadboard socket

Approximate unit price s as o f January, 1984.

..

sequence. If the Q out puts
a re used, the count will be in
descending bina ry sequence.

This modifica tio n consists
of wiring the J and K inputs
of the first flip-flop to + 5 V
dc and insta ll ing the sixgates
s ho w n shaded in Fig . 8 .
When S1 is at logic 1 and 52
at 0, the upper gates are en­
abled and the Q outputs a re
se lected for up-count. When
51 is at 0 and 52 at 1, the
lower ga tes are enabled and
the Q outputs a re se lec ted
for dow n-count . As in th e
case of the shift register, the

" When You Buy, Say 73 "
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Get Organized Today
With Argo's Helper

If your present QRP station is compr ised
o f a half-dozen black boxes interconnected with
severa l cables, then this may be the construct ion

project for yo u.
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Fig. 1. Power supply and crowbar protection circu it.

F. T. Marcel/ ino W3BYM
13806 Parkland Drive
Rockville M D 20853

A ttention Q RPers! How
wou ld you like an orga­

nized station? Wou ld you
prefer your favorite acces­
sories packaged in one cabi­
ne t? Wou ld you conside r ill­
creasing the talk power of
your SSB signal and having
additional features for more
operating enjoyment? If you
answered yes to just one of
these questions, you will

••
• • •0

~ ~

", - .,..

• "
Phoro A Fronl-panel view - notice arrows ind icat ing direc­
tion for tune and de lay tune. LED colors are red for power
and CAL, green for du mm y load and processor.
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Photo B. Rear-panel view-rf connectors are 50-239, plus
13.8 and key-out are RCA phono types. Plus 12-V-dc battery
input is a panel-mount coaxial power connec tor.



• ••
Photo C Internal rear oonton showing maior power-supply
components. Notice bypass capacitors and RFC1 choke
placement.

Photo D. Internal front /XXfion showing board layouts and
rotary inductor, Notice the RG-58/U routing.

,
.~

Construction of the tuner
isn 't critical but requ ire s
special attention for mount­
ing the variable ca pacito rs,
(38 a nd C39. These two ca­
pacitors mu st be isolated
electrically from the front
pane l o n both the ir rotors
and stato rs. I accomplished
this by using nylon screws
with fiber washers threaded
into the pre-tapped holes in
the capacitor frames. Clear­
ance between the capacitor
frames and the bottom su r­
face of the chassis was ex­
tremely tight in this installa­
tion. requiring a small piece
of plastic sheet for com­
plete isolation .

Most of the tuner wiring is
on the switch wafer and the
two capacitors. The rotary
switch is another flea-mar­
ket purchase which I chose

struction. The power supply
and crystal-oscillator cir­
cuitry are mounted on the
center board. while the
speech processor and keyer
circuits occupy the remain­
ing boa rd.

The se ries-regulator out­
put t ransistor is mounted
near the back and below the
power-supply board, direct­
lyon the chassis. The c hassis
provides an excellent heat
sink when the transistor is
mounted using a mica wash­
e r a nd thermal grease. The
de output from the regula­
tor is controlled by a board­
mounted trim pot, R1 . which
I preset to 13.8 V dc. The
over-voltage c rowba r c ircuit
mounted on the power-sup­
ply board is preset to about
15.5 V dc us ing another
board-mounted trimpot. R5 .

Fig. 2. Crystal calibrator circuit.
73 for Radio Amateurs • March. 1986 45

..
, ~ ..
' ,~

'00.
co.

'"." h ." 10,' ." ...
~ '. '" IOO'~' n OK ." "68.' Xl " L

.: ~!;-
~ •

'" •

rJ~
,.. Z~llZl ,
u""'no,," H.r •,

) ..,.
~ " ,-
l~lZll Z"lZll .-

•

te nna tuner using a continu­
ously-va riable rotary in­
ductor.

The entire stat io n orga­
nizer is neatly packaged into
a Fen-Tee cabinet (model
LW-10) measuring 10% " X
7" X 3V. '' , The front-panel
switc hes, knobs. and LED as­
semb lies we re purc hase d
from Radio Shack. except
for the offset knob for the in­
ductor. which I picked up at
a flea market. A turns-count­
ing dia l was purposely omit­
ted because of lim ited fro nt­
panel space and the need
for o nly a few tu rns for most
coupling situations.

The internal construction
is shown in the photos. For
ease of construct ion. two PC
boa rds (RS 27&-162) were
used, incorporat ing point-to­
point wire and solder con-

find this article interesting
reading. If you answered yes
to more than one question,
you should consider build­
ing a simi lar project.

Th is article describes a
QR P station accessory that I
built to complement my Ar·
gonaut 515 transceiver. For
those who keep abreast of
construction articles in this
magazine. you might re­
member my first station or­
ganizer, the " Supernova,"
that was publis hed in Au­
gust, 1981 .

Since that time I've en­
joyed Q RP operation a great
deal and decided to expand
my capability to include
SSB operation . I traded my
HW-B for the Argonaut 515
and at that time began the
design of the second o rga­
n iz er , w h ic h I na med
"Argo 's Helper." Some of
the o riginal ideas and cir­
cuits are included. but
Argo's Helper has several
new ideas to provide in­
creased pleasure.

Th is proje ct featu res a
1()(}kH z crysta l ca librator. a
switc habJe dumm y lo a d
with LED indicator. a speech
processor with adjustable
gain and compression. a de­
lay-tune a nd full-tune func­
tion. an ac powe r supply with
over-voltage crowbar pro­
tect ion and provision fo r o p­
eration from a dc power
sou rce. and fi na lly. an an-
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Fig. 3. Speech processor and bypass circuit.

Fig. 4. Keyer and delay-tune circuit.
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because it is a miniature, reaching the antenna in the
low-loss ce ramic type. RG- event of a ca pac itor failure
58/U coax cable was used in the final amplifier. In my
with the braid grou nded a pplication. I am using the
from the S0-239 connec- choke as a de return path for
tors to both wiper arms of the dumm y-load indi ca to r,
switc hes S5A and B. One LED CR21. When front-pan-
bus wire (AWe 14) was used el switch S5A connects the
to connect the top of induc- 500hm dummy load to the
tor L1 to both capacitors transceiver, 55B will return
C38 and C39. the cathode of CR21 to

The RFC1 choke is mount- ground via RFC1 .
ed directly across the rf- The power-supply circuit
output 50-239 co nnector. is very conventional (Fig. 1).
The purpose of this choke The power t ransformer has
would normall y be to pre- no brand name, but is rated
vent h igh vo ltage fro m for 16 V rms at 4 Amps. Th is
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unit was purchased for $4.00
at a local hamfest, bu t other
transfonners (e.g., 18 V rms
at 2 Amps secondary) will do
equally as well . Power switch­
es 51A and B control either
ac or dc input power and
diode CR5 protec ts the regu­
lator circuits when using a
dc power source.

The over-voltage-protec­
tion circuit wil l prevent the
13.8-V-dc line from rising
above 15.5 V dc if the
LM317T regulator fail s. If a
failure occurs, the gate volt­
age of 5CR1 w ill reach the

trip point set by t rimpot R5.
Thi s act ion forces 5CR1 into
co nduct io n and switches
the 13.8-V-dc line to near
ground potential very quick­
ly whi le simultaneously ex­
ceeding the limits of fuse F2.
F2 will open circuit, thereby
protecting the Argonaut and
its " Helper" from hannfu l
voltages.

The f ront-panel power
LED and dummy-load LED
have the ir cu rrent- l im it ing
resistors, R6 and R7, mount­
ed on the power-supply
board. Notice the abundant
use of .00 -uF disc bypass ce­
pacitors. These are very
cost-effect ive devices used
throughout the stat ion orga­
nizer to bypass any unwant­
ed rf currents to ground.

Fig. 2 shows the 100-kH z
crysta l calibrator. Th is cir­
cuit uses a standard multivi­
brator circuit built w ith dis­
crete parts. Care should be
taken to follow the circuit
very closely. The 1O-pF ca­
pacitor, C11, is necessary to
guarantee oscillator start ing
each time the power is ap­
plied via 52A and R The two
capacitors, C12 and C1 3,
can be replaced with one
larger variable capacitor if
one is avail able. In my cir­
cuit, I soldered the case of
the crysta l to ground using a
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OrderToJl Free
Use your Credit Card!

Hand-held Tram ceivers
Deluxe models Regular SALE
IC-02AT lor 2m 34900 289l\
IC-04AT for 440 MHz 379.00 Jl9' \
Standard models Regular SALE
IC-2A lor 2m 239.50 189"
IC-2AT with HP 269.50 199'\
IC-3AT 220 MHz, HP 299.95 239"
IC·4AT 440 MHz, HP 299.95 239l\

HOURS. Mon.thru Fri.9·5:30;Sat. 9·3
Milwaukee WAYS line: 1-800-558-0411 answered
evenings unti l 8:00 pm Monday thru Thursday.
Please use WATS lines for Ordering
use Regular lines lor other Inlo and Service dept.

AcceHories for Deluxe models Regular
BP-7 425mah1l 3.2V Nicad Pak . use BC·35 67.50
BP-8 800mah/8.4V Nicad Pak . use 8C-35 ... 62.50
BC-35 Drop in desk charger for all batteries 69.00
BC-60 fi.positicn gang charger, all batts SALE359.95
BC-16U Wall charger for BP7/BP8 10.00
LC-ll Vinyl case 17.95
LC-14 Vinyl case for Dlx using BP·7/8 17.95
LC-02AT Leather case for DI~ models w/ BP·7/8 39.95
Accesso ries lor both models Regular
BP-2 425mah17.2V Nicad Pak . use 8C35... . 39.50
BP-3 Extra Std. 250 mah/8.4VNicad Pak •.. . 29.50
BP-4 Alkaline battery case 12.50
BP-S 425mah/l O.8V Need Pak . use BC35 49.50
CA-2 Telescoping 2m antenna 10.00
CA-5 5/B-wa ve telescoping 2m antenna 18.95
FA-2 Extra 2m flexib le antenna 10.00
CP-I Cig. lighter plug/cord for BP3 or Dlx 9.50
DC-I DC operation pa k lor standard models 17.50
LC-2AT Leather case lor standard models ..... 3495
RB-I Vinyl waterpronl radio bag. ... .. .. .... .. .. 30.00
HH -SS Handheld shoulder strap..... ..... ... .. . 14.95
HM·9 Spea ker microphone.. ...... ... ... .. ... ... 34.50
HS10 Boommicrophone/headset 19.50

HS-IOSA Vox unit for HS-10 & Deluxe only 19.50
HS-IOSB PTT unit lor HS-10 19.50

ML-I 2m2.3 1'1 in/lOwout amplifier SALE 79.95
SS-32M ccmmsoec Sz-tone encoder ...•..•.•. 29.95
Receivers Regular SALE
R·7000 25-2000 MHz. 117VAC 899.00 789 '~

RC-12 Inf rare<l remote contro ller TBA
R-71A 100 kHz.30 MHz. 117VAC $799 00 649"

RC-II Infra red remote controller 59.95 49"
fl-32 500 Hz CWfilter 5950
fl-63 250 Hz CWfilter (lstlf) 48.50
fl-44A SSB filter (2nd IF] 159 00 144l \

EX-257 FMunit........... 38.00
EX-310 Voice synthesizer ........... 39.95
CR-64 High stability oscillator rtal 56.00
SP-3 External speaker.... .. . .. 49.50
CK-70 (EX-299) 12VOCoption .. 9.95
MB·12 Mobile moun!.... . .. .. . .. .. . 19.50

Other ACCf'5SUneS Carll. Regula, SALE
AH-2 8-band tu ner w/ mount & wh ip 549.00
GC-4 World clock _ (C LOSEOUT) _ 99.95 79' \
HF line<lr <lmplifier Regular SALE
IC-2KL 160·15m solid sta te amp w/ ps I795.00 1299
e-o-ere- VHF Portable Regula, SALE
IC-SOS 3/l0W 6m SSB/CW portable 449.003999\

BP-IO Internal Ncad battery pack 79.50
BP-IS ACcharger . 12.50
EX-248 FMunit 49.50
LC-IO Leather case . 34.95

VHF/VHF base multi-modes Regula, SALE
IC-5 510 80Wa-meter SSB/CW 699.00 5999\

EX -106 FMopt ion 125.00 1l2'\
BC-10A Memory back·u p.. .. .... . .. 8.50
SM-2 Electret desk microphone 39.00

IC-271A 25W2m FMlSSB/ CW 699.00 569l \

AG-20 Inferna l pream pl ifie r" .. 56.95
IC·271H 100W2m FMlSSB/ CW 89900759'\

AG-25 Mast moun ted preamplifier" 84.95
IC·47IA 25W430·450SSB/CW/FMxcvr 799.00 699' 1

AG-I Mast mounted prea mpl ilier" 89.00
IC-471H 75W430·450 SSB/CW/FM 1099.00 969"

AG-35 Mast mounted preamplifier" 84.95

Limiter Offer! _ Matching preamp" only $1°0
extra With purchase of IC·271A/H or IC-471A/H

An:eHories common 10 171A/H <lnd 471 A/H
PS-2 5 In ternal power supply lor (A) 99.00 89"
PS-35 In ternal power supply lor (H) 160.00 1449\

PS-15 Enernal po wer supply 149.00 134\\
SM-6 Desk microphone 39.00
EX-3IO Vo ice synthesizer 39.95
TS-32 CommSpec encooe/uecodet. .. . 59.95

UT-IS Encoder / decoder interface .. . 12.50
UT-1 5S UT·15S w/ TS·32 installed.. ... 79.95
VHF/ V HF mobile multi-modes Regu lar SALE
IC-290H 25W2m SSB/FM. TTP mic .•. 549.00 479"
IC-490A lOW 430-440 SSB/FM/CW 649.00 579"
VHF/ UHF/l .1 CHz FM Regular SALE
IC-27A Compact 25W2mFMw/ TTPmic 369.00 299' \
IC-27H Compact 45W 2m FMw/ TTP nne 409.00 359' \
IC·37A Comoact 25W220 FM. TTP mic 44900 329'\
IC·47A Compact 25W440 FM, TTP mic 469 00 399'\

PS-45 Compact 8Apower supply 112.95 99 '~

UT-16/EX-388 Voice synthesizer 29.95
SP-IO Slim-line exte rnal speaker 29.95

IC-3200A 25W2m/440 FM wITTP 549.00 489 '~

UT-23 Voice synthesizer. .. . .. .. . .. . 29.95
AH-32 2m/440 Dua l Band antenna 32.95

Larsen PO-K Roof mount 20.00
Larsen PO-TLM Trunk-lip mount 20.18
Larsen PO-MM Magnetic mount 19.63

IC-1271A lOW1.2 GHz SSB/CWBase 999.00 8899\

ATV-1200 ATV interlace unit TBA
PS-25 Infernal power supply . .. 99.00 899\

EX-310 Voice synthesizer.. ... .. 39.95
UT-15S CTCSS encoder/decoder 79.95

IC-I20 lW 1.2 GHz FMMobile. .. .. . .. 499.00 449l \

ML-12 1.2 GHz lOW amplifier 339.00 299u

Repe<lters Regular SALE
RP-3010 440 MHz. lOWFM, xtal cont, 999.00 899l \

RP-1210 1.2 GHz. lOWFM. 99 en. synth 1199.00 1089
Ouplexer 1210 1.2 GHz du plexer... 1199.00 1089
Cabinet for Rp· 1210 249.00

Regula, SALE
849.00 729'\
160.00 144'\
349.00 314'\
59.50
50.00

999.00 7699\

160.00 1449\

20.00
39.00
50.00
59.50
47.50
96.50 89u
96.50 891S

159.00 144'\
39.50
39.00
39.50
19.50

HF Equipment
IC-735 Hf uaoscever/sw rcvr/mic

PS-55 Edernal power supply .
AT-ISO Automatic antenna tuner .
H-32 500 Hz CWfiller .
EX-243 Electronic keyer un it .

IC·745 s-tand xcvr w/.l -30 MHz rcvr
PS-35 Internal power supply .
EX-241 Marker unit .
EX-242 FMun it .
EX-243 Electronic keyer unit .
H-45 500 Hz CW fi lter (lstlF] .
H-54 270 Hz CWfi lter (lstI F) .
H-52A 500 Hz CW filter {2nd IF}
H-53A 250 Hz CW filter {2nd IF]
FL-44A SSB filter (2 nd IF) .
HM ·10 Scanning mobile microphone
SM-6 Desk mic rophone .
HM -1 2 Extra hand microphone .
MB-12 Mobile mount. .

IC-720A 9-band xcvr _ (CLOSEOUT) _ 1349.00 6999\

PS-IS 20A external power supply 149.00 1349\

H-32 500 Hz CWfilter 59.50
H -34 5.2 kHz AMfilter 49.50
BC-10A Memory back·up. .. . 8.50
SM ·5 B·pin electret desk mic 39.00
MB-5 Mobile mount 19.50

Other Ac-essooes: Regu lar SALE
PS-15 20A external power supply 14900 134'\

CF-I Cooling fan lor PS·15 45.00
EX-144 Adapto r for CF·1IPS·15 6.50

PS-30 Systems pis w/cero. 6-p in plug 259.95 2349
\

OPC Opt cord, specify 2, 4 or S-pin 5.50
SP-3 External base stanen speaker.c.. 49.50
SP·5 Remote spea ker lor mobiles .... 25.00
CR·64 High stab. ref. xtal (745/751) 56.00
PP-1 Spea ker/patch (speci fy radio) ... 139.00 129' 5

SM-8 Desk rmc . two cables, Scan .. . .. 6995
SM-IO Compressor/graph EO, 8 pin mic 11900
AT-loo looWB-bandauto.antennatuner 349.00 314'\
AT·5OD 5OOW9-band auto. antenna tuner 449.00 399\\
AH-I S'band mobile antenna a /tuner 289.002599

\

IC-751 s.aano xcvrlJ -30 MHz rcvr 1399.00 1089
PS-35 Internal power supply 160.00 1449\

H-32 500 Hz CWfilter (lstIF). . .. . 59.50
H-63 250 Hz CWfilter (lst IF). . .. . 48.50
H-52A 500 Hz CWfilter (2nd IF) .. . 96.50 899\

H-53A 250 Hz CWfilter (2nd IF).. . 96.50 899\

H-33 AMfilter.. 31.50
H-70 2.B kHz wide SSB filter 46.50
HM ·1 2 Extra hand microphone..... 39.50
SM·6 Desk microphone.. . 39.00
RC· 10 Exte rnal frequency cont ro ller 35.00
MB-18 Mobile mount. 19.50

In WIsconsin (outside Milwaukee Metro Area)
'·8oo-242-5T95

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohi o WAYS 1-800-362-0290

:::::,d' I-800-321-3594

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue: Milwaukee. WI 53216 - Phone (414) 442-4200
-------AES BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO, illinois 60630
621 Commonwea lth Ave . 1898 Drew Street 1072 N. Rancho Drive ERICKSONCOMMUNICATIO NS

Phone (305) 894·3238 Phone (813) 461-4267 Phone (702) 647-3 114 5456 N. Milwauh e Avenue
Fla. WATS 1·800-432-9424 No In-State WATS No In-State WA TS Phone (312) 631-5181

?I~t~~dae 1-800-327-1917 No Nationwide WAYS ~~~~i:ae 1-800-634-6227 ~li~~1: 1-800-621-5802
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capaci tors. Using trimpot
R42, I've set the delay tune
for 6 seconds, which seems
to be a good time interval
for this function . The 1·M
trimpot will allow about a
1Q-second maximum delay .
Switc h S4B (spring- loaded

I've added a new fea ture
for holding the key line
down for a preset interval; I
call it " delay tune." This has
been very useful d uring
tune-up periods, allowing
both hands to be free to ad­
just the tuner's inductor and

short piece of bus wire for
added stability. The calibra­
tor will provide an 57 to 59
signal from 100 kHz to 30
MHz. and to ensure this high
output. capacitor C14 must
be connected to the collec­
tor of Q5. The circu it will
work if (14 is connected to
Q4's collector, but the out- Parts Ust
put is great ly attenuated at c r. 2, 6, 7, 8, 9, 20, 27, 28, 32, 34, 35, 36
high frequencies. Relay Kl C3
was in cluded to protect the C4, 16, 17, 31
output buffer transistor Q6 C5
from rf ove rload when the Cl0
A

.. - Cl ', 12, 1S
rgonaut IS transrmttmg. C 13

Fig. 3 shows the speech C14
processor. This circuit uses a C18.23
single supply with on-board C19, 25, 29, 30
filtered voltage division. The C21,22
following brief description C24
tells how the circuit works . C26
The f irst stage is a common C33
audio amplifier with its gain ~~, 39
controlled by potent iometer

h
CAl, 2, 3, 4

R20. T e second op amp is a CR6, 10
audio amplifier with d iodes CA5
in the feedback loop. If Ul 's CR7
output remains below + 0.6 CAB, 9, 11, 21
V de, it will behave like an CR12, 13, 14, 15, 16, 17, 19, 20
amplifier. When audio CR18
peaks exceed 0.6 V de. CR12 F1
and CR13 will conduct and F2
limit the gain of U2. This ac- K1L,
tion keeps the audio level Ql
constant on U2's output. U3 Q2
is a bandpass fi lter that re- Q3

moves unwanted harmon ics 04, 5, 6, 7,8
and R29 con trols output R1
level. R3

I built my processor using R2
three 741 oo amps in 8-pin A4
packages. The reason for the AG, 7,8, 21, 30

th hi des! . d f Rl0, 14, 15, 25, 26ree-c rp esign mstea 0 AS
one quad is the ease of corn- R9
ponent layout. You can use Rl 1
the single quad, but place- R12
ment of the many compo- R13
nents around it presents R1 6, 17,38,39, 40
qu ite a challenge. R18, 28

R1.Fig. 4 shows the conven-
. I e · K .. R20, 22, 23,29, 37,41trona urns eyer c trcurt A24, 31 , 32, 33

which I used in the first orga- R27
nizer, and because of its A35
t rouble-free operation, I de- R34,36
cided to use it in this pro]- R42
ect. The output keying cir- R43
cult is slight ly different, con- AFC1
sisting of R38, C34, and Q7. S1, 2, 3
The Argonaut key input pre- $4

sents about a 2-V-dc positive ~R1
signal to ground. This signal , Tl
and hence the keying tunc- ur, 2, 3
tion. is easily controlled by U4
driving the NPN transistor U5
from the 8044 output pin. X1

48 73 for Radio Amateurs • March, 1986

.01 uF,50 V
2200 uF, 35 V
22 uF, 35 V
47uF, 35 V
68pF,50V
10 pF, 50 V
5-30-pF trimmer
680pF,50V
22OpF,50V
.1uF,50V
.05 uF, 50 V
.001 uF, 50 V
.005 uF, 50 V
.15 uF, 50 V
10 uF,5O V
400 pF, variable
AS 276-1180
1N4004
1N4720
1N4740
LEOs
l N914
8.2-V zener
3AG,1 A
3AG,3A
SPOT, SOV relay
33-uH inductor
LM31n
7650 SOV regulator
2N6043
2N2222
270 Ohms
150 Ohms
5k Irimpol
47 Ohms
1.5k Ohms
5.1k Ohms
1CJO.Otlm trlmpot
100 Ohms
1 M
220k Ohms
6.8k Ohms
l k Ohms
33k Ohms
470k Ohms
10k Ohms
100k Ohms
66k Ohms
560k Ohms
SOOk pot
1·M trimmer
100 Ohms, 2 Walts
2.5-uH choke
OPOT toggle
OPOT spring load
OP3T ceramic rotary
2N4441
16 V, 4 A
7410pamp
8044 keyer
555 timer
1OQ-kHz crystal

side) will initiate the tim ing
cycle of US. I also included
the convent ional fu ll-tune
function, which holds the
key line down all the t ime
with S4A (standard toggle
side). This switch, a DPDT.
spring-loaded, one side on ly,
is another special item not
readily available, which I
found at a fl ea market for
$2.00.

Fig. 5 shows the antenna
tuner w ith sw itchable dum­
my load and indicator. The
load was fabricated using
two l 00-0hm, 2-Watt car­
bon resistors connected in
parallel. The tuner circuit is
a basic T-match ci rcuit and
allows me to use practically
any antenna. I've included a
tuner bypass feature which
effect ively removes the tun­
er when a resonate antenna
is avail able for the operat ing
frequen cy. The two variable
capacitors, C38 and C39, are
single gang types, having
about 400 pF each . Note the
connections f rom the crvs­
tal-calibrator output and
from the 'l .Sk-Ohm R6 for
the indicator LED.

Calibrat ion and setup of
the various tnmpots and ca­
pacitors is not difficult. but
requires a little patience.
Adjustment of the main dc
voltage is done by monitor­
ing the voltage between the
cathode of isolation diode
CRS and chassis ground .
Trim pot R2 wi ll set this volt­
age to any desired value be­
tween 12 and 15 V de. I set
my power supply to 13.8 V
dc to be in compliance w ith
Ten-Tec's specifications.

The over-voltage crowbar
circuit w ill clamp the main
dc voltage to ground in the
event of an l M317T failure.
Fuse F2 should be tem­
poraril y rep laced w ith a
100-0hm, 2-Watt resistor for
this ad justment. Starting
with the arm of R5 adjusted
to the ground side, slowly
rotate the trimpot until the
main dc voltage drops to
zero. When the trip point is
located, rotate the trimpot
back toward the ground side
about two turns to reach a
trip level of 15.5 V dc. In my

•



Fig. 5. An tenna tuner, bypass, and dumm y-load circuit.

hand for tuner adjustments.
The speech processor gives
the S.Watt signal additional
punch and makes a good
conversa t ion topic whe n
switched in and out without
informing the other oper­
ator. The tuner a llows better
matching on a ll bands while
using a wider variety of all­
tennas.

I hope some of yo u
QRPers will find my ideas
usefu l, or better yet, are
motivated to construct a
similar un it. If your present
QRP station is comprised of
a half-dozen black boxes in­
terconnec ted wth severa l
cables, then this may be the
pro ject for you. I will be
glad to answer any ques­
tions if additional clarifica­
tion is needed or a circuit
problem is encountered.•

References
1.8044 Keyer Data Sheet, Curtis
Electro Devices, Inc., revised
Februrary 23, 1979.
2. "The Supernova Station OrQla­
rnzer," 73, August , 1981 .

by monitoring the transmit­
ted signal with an indepen­
den t receiver.

O peration of Argo's Help­
e r combined with the Argo­
naut 515, whether in my
shack or using a dc powe r
source in the wilderness, has
been very enjoyable. The
unit is more versatile than
the first organize r and cou ld
be modified for operation
with other QRP rigs. The
delay-tune function is used
almost exclusive ly and real­
ly helps by free ing my other

Zero-beating WWV at 10
MHz is another good meth­
00 using a suitable receiver.
Obviously, the higher the
test frequency used, the
greater the accuracy of the
calibra tion.

The keying-circuit ad just­
ments are mostly self expla­
natorv. Speed control R34
can be set easily for any
wpm between 8 and SO. I set
R36, the weight control, for
SO/50 operation with a mid-­
scale setting. Other weight
settings can be determ ined
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installation, a 'tOtum t rim­
pot offered increased setta­
brlitv.

The crystal calibrator was
ca librated using my R-1000
receiver, but a frequen cy
counter wou ld be a better
standard if available. Set the
receiver to a multiple of 100
kH z near 30 MH z and cou­
ple the output of C15 direct­
ly to the receiver's input At
this frequency and with the
same component va lues, ca­
pacitor C13 will vary the
output a total of 6 kHz.
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Copy Worldwide Short-wave Radio
Signals on Your Computer

Morse code and all speeds/shifts of radtotele type. It
cernes with a cable to connect to your radio's speaker/
earphone jack. demo cassette, and an excellent manual
that contains a wealth of info rmation on how to get the
most out of short-wave digital DXing. even if you're
brand new at it.

r-r-»
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For about the price of another "Pec-Zapper" game, you
ean tie your Commodore 64, 128 or VIC-20 into the

exciting world of digital communications
with the Microlog SWL. $64. Postpaid, U.S.

~tICROLOG CO RPORATIO:-O,
18713 Mooney Drive,
Gaithersburg, Maryland 20879.

Telephone: 301 258-8400 .

--'7T~

~.' ..-.... ~" ...'"

Remember the fun of tuning in all those foreign broad­
cast sta tions on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
you? Well , most of those beeps & squeals are really
digital data transmissions using radioteletype or Morse
code. The signals are com ing in from weather sta tions,
news services, ships & ham radio operators all over the
world. Our short-wave listener cartridge, the "S\VL",
will bring that data from your rad io right to the video
screen. You'll see the actual text as it's being
sent from those far away transmitters .

The "SW L" conta ins the program in RO~t

as well as radio interface circuit to copy

= ....

INNOVATORS IN DIGITAL COMMUNICATION
MICROLOG
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Instruction Instructions
Discover hidden savings in the last place
you'd ever look - the instruction manual.

•

Step 19. Solder C14 as shown in PCB schematic using m ini­
mum heat setting on page 0-11 o f the Owner 's Manual 349X
not reversing polarity carefully. When done check to be
sure 0 5 was installed fir st.
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leon Fletcher N6HYK
274 Webster Drive
Ben Lomond CA 95005

Recent ly 1 bou ght an an­
tenna system consisti ng

of the usual fou r uni ts ­
tower, antenna, rotor. and ro­
tor control. All the gear is n34

tionallv-edvertised, widely­
used , and highly-rega rded
by h am s t h roughout the
count ry.

But every unit came w ith
pri nted inst ruc t ions wh ich
had serious e r ro rs, o m i s-

sions. confusions. even con­
tradiction s. Indeed. at least
one erro r was an absolute
farce.

How se rious is the pro b­
lem of ham gear supplied
with inst ructions which are
inaccurate. inadequate, in­
ferior, incomplete, o r just
plan bungled? Apparent ly
no one knows. At least. a d il­
igent sea rch of ham maga­
z ines. handbook s. gu ides.
instructions, and other such
publications found no help­
ful reports, t ips, o r solut ions.

Ca sua l o n-the-a ir com­
ments by ham s in Washing­
ton, O hio, Florida , Nebraska,
Californ ia, and other sta tes,
however, confirm that poo r
i nst ru c t io ns are indeed a
w idespread concern .

Ham ta lk also seems to
document that most of us
select our gear without giv­
ing much thought - perhaps
no thought at al l - to the ef­
fect iveness of the prin ted in­
st ruct ions wh ich come with
our pu rchases Yet it is ob­
vious that good inst ruc t ion s
can m ak e assembling and
operati ng a unit easy, fast,
efficient, and safe-a plea­
su re to own.

On the other hand. poor
instruc t io ns can cause de­
lay s, w aste effo rts, spa rk
frust rations, increase costs,
produce errors, ru in equip-­
ment, and create dangers. In
ext reme cases, injuries can
result.

Fro m my unplea sant
st ruggles with poorly-w rit­
ten instructions have co me
10 key quest io ns which can
help al l ham s sel ec t thei r
gea r m o re i n t e l l i gen tl y .
Al on g with these questi on s
a re spec i f ic ex a m p les o f
poor instruc t ions which ac­
com panied ham gear sold in
the past year. By now, how­
ever, at least some of these
pro b l e m s - it i s hoped -

may have been corrected ,
Therefore, the names of the
o ffen d ing compa n ie s are
not mentioned.

1. Can you read the in­
struc tions before you buy
the gear ?

At any of the current 64
Heathkit's stores throughout
the nation you can read the
instruction ma nuals for any
of the company's more than
SO p ie c es o f h a m equ i p­
ment, no o bligation to buy
and no cost, of cou rse. And
asthe manager of the Cuper­
tino, Ca liforn ia , store to ld
me, " Take all the t ime you
need "

Or you can buy a copy of
any of Heath 's instruct ion
manu als . The cost (a few
dol lars) is but a modest in­
vestment to help you be sure
the ins t ruct ions are effec­
t ive and that vou'H be abl e
to follow them

O n the other hand, when I
phoned cross-country to ask
a manufacturer of antenna
towers for a copy of the in­
structions for putting up one
of its towerswhich I was con­
sideri ng for pu rch ase, t he
chief engineer told me, " We
don't lend o r sell copies of
ou r inst ructions. You' ll get
them when the tower's dehv­
ered." By then, you are of
course pretty much t rapped
into using the instructions,



bad as they may be; it 's
clearly not practical to re­
turn a tower which can cost
several hundred doll ars fo r
shipping a lone.

2. Do the ins tructio ns
make sense?

Some ham gea r comes
w it h instructions that a re
clearly impractical , unrea l­
istic, even downright fool­
ish. An overstatement? Con­
sider this exa mple.

This fa rce was incl uded in
the 15-page Instructions for
Installation and Opera tion
for a nationally advertised
antenna tower. The pu r­
chaser was instructed to lay
a concrete foundat ion o n
wh ich to raise the tower- a
foundation 24 inches square
and ten inches deep. That
would be a block weighi ng
some 500 pounds.

A few pages later those
same instructions told the
pu rchaser that after the 480­
pound towerwas in place on
top of that 500-pound fo un­
dati o n: If tower is ou t o f
plumb, shift the concrete
foundation block to bring it
into vertical alignment, and
then backfill firmly around
the foundation .

Can yo u imagi ne t he
st ruggle to try to prop up
one corne r of that 25-foot­
hig h, 980-pound mass, o r
lowering another corner, to
get t he enti re insta llation
sticking straight up in the
air?

3. A re the inst ructions
free of contradictions?

Instru ctions which came
wi t h one "world fam ou s"
bea m a nten na wa rned ,
" Co rrec t assembly a nd d i­
mensional adjustments are
very important to successful
operation ." l a ter in those
same in s t ru ct io ns , t he
len gth of one part of an e le­
ment was stated to be 51
inches; in a table which fol­
lowed, the length fo r that
same part was given as 50
inches .

Wo rse still , when I
phoned the man ufacturer to
ask whic h di mension was
correct, I was told, "Ohhh
yes .. .we know abou t that
er ro r. But we ha ven ' t got

a round to correcting our in­
st ructions as yet."

Cont radicting inst ruc­
tions also came with that in­
fa mo us tower we've been
using a s a fin e sou rce of
poor instructions. O n one
page the purchaser was told
to p la ce " t he ba se hinge
plate [which attaches t he
tower to the concrete foun­
dation] hinge s ide away
from the wall as shown o n
Deta il FB." That "deta il," a
drawing o n the next page of
the instruc tions, showed the
hinge reversed, its side to­
ward the wall .

later, those same instruc­
tions introduced two con tra­
d ict ions with one sentence.
It said the "pull ey and safety
rest have been inverted so
that its [sic )a rm will not pro­
ject outward" duri ng sh ip­
ping, and therefo re " must be
reve rsed as explained be­
low." The instructions "be­
lo w" ne ver mentio ned
re versing the p ulle y; how­
eve r, that made sense be­
cause the pul ley arrived not
re versed , as s ta ted , b u t
welded firm ly in po sitio n.
And the safety rest, whic h
the instructions said to "re­
install," arrived no t installed
in reverse, as claimed, but
came un installed , in pa rts,
unassembled .

4. Are the ins tructions
free of unnecessary iargon?

The problem in trying to
establish guides for this cri­
terion is that language that
is jargon to one person may
be perfectly understandable
to so meone e lse. Fu rt he r­
mo re , t he more yo u re ad
and use jargon, the Quic ker
it may become understand­
able and therefore accept­
able.

The fi rst time I read the
Owner's Manua ' for my new
rotor con trol , I w a s co n­
fused by such jargon as "Rec
l a s t ," " SCAN t he n 7,"
" Co u nte r Clockwise end
travel." "access memory lo­
cation #1," and many other
express ions. But a t th is mo­
me nt , afte r reread in g th e
manual man y times du ring
t he several mo nths I've been
using the contro l, I'm having

d ifficul ty fi nd ing examples suddenly fi nd myself trying
of ja rgon in the ma nual; I've to learn how to operate fea­
fina lly lea rned the la nguage . tures that were not on my

So try to avo id ins t ruc- model. Confusing, indeed.

tio ns wh ich are jar gon - 7. Arethe instructions ina
packed, but also remember logical sequence?
that those st range-sound ing I haven' t found any man­
sentences will probably be- ufact u re r's ins t ruc tions
come clear to yo u as you re- h h h
re a d t he inst ructions and w lc say somet ing such

as, " But before doing that
work with the equipment. last step, you must..." But

5. Are the ins tructions some ins t ruct io ns come
specific? pretty close to such confu-

The instru ctions fo r the sian.
winch which came with my Page 11 of instruction s for
antenna tower incl uded this assembli ng a beam antenna
grea t lin e : If brake disc said to install sc rews, lock­
mechanism opera tes inter- washers, and nuts on some
mittentlyorerratically,brake straps . The inst ructions
disc inspection should be didn't sta te on which side
accomplished. the sc rews should be placed,

Ignoring that twisted svn- yet in la te r steps the place­
tax, I searched without sue- ment of tha t hardwa re be­
cess fo r inst ructions on how ca me critica l.
tha t ins pe ct ion shou ld be A very serious injury was
" a cco mplished." Should I almost caused by what was
disma nt le the winch? left out of another instruc­
Should I look for loose parts, tion. It said to "mount the
dangl ing cable, o r wha t- ba lun cl ip to the c ircu la r
ever? Well, I thought, forget boss." It did not include a
th e inspection -how do I warning t ha t du rin g t he
fix the w inch when it oter- mount ing the clip might be­
ates "intermittently or erra t- come loose and fly off at a
icafly"? high speed. It d id fly off, hit

No instructions on that, me in the forehead, broke
either. the skin, and caused bleed-

Other no nspecific instrue- ing; if it had hit me just one
tions you should wa tch out inch lower, I wou ld proba bly
fo r include suc h line s as: now be blind in one eye.
"Adj ust as may be needed ," O n the other hand , if yo u
- " Place in a suitable loca- wa nt to re ad instru ct io ns
tion ." - "T ig h ten as re- which are a modelof logical
qui red." sequencing-indeed , a

6 . Are the instructions model of the ideal instruc-
clear? nons on a lmost every crite-

The 30- pag e book let rion- Io ok at a He a th ki t
wh ich came with a nation- manual. Each of the more
ally-advertised rotor cont rol than 25 Heath man ual s I've
unit inc ludes instruc t ions usedstarts with an-fntroduc­
no t on ly fo r the mode l I tion." a brief overview of the
bought but fo r two simila r purpose, use, and features
but more sophisticated of the unit. Next are tips for
models . " Unpacking," to make sure

If the inst ructions fo r you do not mix pa rts in­
tho se o th er mod el s had tended for one board , for ex­
been in sepa ra te sec tions of ample, wit h those to be used
the book le t, there would be on some othe r board . Heath
no confus ion . But t his in- ma nuals a lso prese nt " As­
st ruc tiona l book let inter- se m b ly Notes ," hints on
mixes d ire c t io ns fo r oper- tools, identifying parts, sol­
ati ng a ll th ree units. Often dering, and such.
there is litt le o r no indica t io n Then come detailed step­
tha t the instructio ns do not by-step asse m bly instruc­
a p p ly t o m y particu lar tions presen ted in a very log­
equipment. When I first read ica l. c lea r-cut seq ue nce .
those instruct ions, I would There's a chec k-off system
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Judging Instructions for Ham Gear
Check·Off list

When evaluating the instructions whiCh accompany ham
gear you are thinking about buying , check off each item be­
low to help you decide if the instructions are effective.

1. Can you read the instructions before you buy
the gear?

2. Do the instructions make sense?
3. Are the instructions free of contrad ictions?
4. Are the instructions tree of unnecessary [ar-

gon?
5. Are the instructions specif ic?
6. Are the instructions clear?
7. Are the instructions in a logical sequence?
8. Are the instructions tree of any "surprise fn­

structions" which may come after you've or.
oeree the gear?

g. Do the instructions include a phone number
you can call for help-ideally an 800 tton-treej
number?

___ 10. Are you confident the instructions tell you
everything you need to know?

to help ensure that you in- the manu fa cturer-detail s
sta ll eac h pa rt correct ly. I'd not been told about be­
There are nu merous draw- fore orde ring t he tower.
ings. enla rged drawings of One inst ruc tio n was
small units or more difficult printed in bri ll iant red on
ste ps, and photos . Many bright yel low paper. Across
parts are identified four the top of the page.Inletters
ways:by Heath part number, a half -inch high , was the
circuit component number, word " WARN ING!" Then
electronic values, and by a came these statements
description of markings. (among others);

Final sections of Heathk it • Be su re to check you r
ma nuals present operating shipment ca refu lly before
guides, procedures " In Case accepta nce.
o f Diffic ulty, " specifica- • All shipments a re made
t ions. circ ui t desc rip tio n, a t the risk of the pu rchaser
schemat ic, a nd othe r d e- and (na me of the tower) will
tails. Unli ke some other in- not be respo nsible for short­
structions, you'll rarely need age. loss, or damage occur­
to se a rc h back and forth ring in transit.
through Heathkit manuals As fate would have it, the
for an out-of-sequence step. antenna was delivered dur-

8 . Are the instructions ing a heavy rainstorm. But
free of any "surp rise instruc- even without the ra in. you
nons " which may come can imagine the problem of
after you 've ordered the trying to get a big and busy
gear? truck driver to wa it as you

" Surp rise inst ructions" unpack, count, and inspect
are such un revealed detai ls some two dozen parts rang­
as add itiona l equipment ing from 20-foot tower sec­
that may be needed, restric- tions to 1 If.. " cotter pins.
tions on use . limita tions on A second page of surprise
locat ions , unexpected inst ructions came only after
sa fe ty re co mme nd a t io ns, the tower was o rde red . It
unmentioned delivery prob- was titled " Duty of consign­
lems. and such. ees to accept freight even

About a week after I'd or- though damaged ." It pre­
dere d that infamous sented four long pa ragraphs
tower - but before the of q uasi -legal statements
tower was delivered-I re- claiming that if what I'd or­
celved in the ma il three ad- de-ed was de live red in a
d itional instruc tions from damaged condit ion, I had to
52 73 for Radio Amateurs • March, 1986

accept it no matter what!
The fina l point in those in­
structions: If the gear a rrives
damaged, " it is decidedly to
(your] advantage to either
repa ir [it] and file claim for
cost," or " to sell the mer­
chand ise ' as is ' " and then
"file cla im for the loss suf­
fered."

Sure enough, the gear ar­
rived dam aged . I phoned the
manuf ac t urer a nd f irm ly
pointed out that while such
a p rovi s io n might be en­
fo rceable in the state from
which the tower was sent it
probably could not be en­
forced under the laws of the
state in which it was deliv­
e red . The manufacturer
backed down immediately
and sent replacement parts.

Another example of sur­
prise inst ructions came with
a beam ante nna, It was not
until page 16 of the instruc­
tions-just as the antenna
was about ready t o be
raised - that I was told I'd
need a 3- or 4-foot mast
(vnot supplied" ) to use in
finding the " balance point"
of the antenna .

While many hams have
hefty stocks of such supplies
stored at their QT H. I don't.
The result can be an unex­
pected dash to the hardware
store, incon ven ie nt ly and
un fa irl y de laying fr ie nd s
who have gathered to help
raise the antenna . A minor
point? Perhaps . But why
shou ldn 't all instructions
present-right at the start­
a list of everything you 'll
need to complete the proj ­
ect?

9. Do the instructions in­
dude a phone number­
ideally an BOO (toll-free)
number - you can calf for
help?
include this detail. Heathkit
inst ructions always include
phone numbers for techni­
cal assistance, ordering re­
placement parts, and such,
although they are not toll ­
free . If the instruction s
you 're evaluating don't give
a phone number, there are
three steps to getting infor­
mation you need.

First, of course, phone the

store from whi ch you
bought the unit. If the staff
there can't give you the in­
formation you need , then
phone the corporate head-­
quarters of the manufac­
turer of the gear. Ask for
"custo me r se rvi ce" or " the
expert" on the gear which
ha s the p rob lem inst ruc­
tions.

If you sti ll don't get the
answers you need, don't hes­
itate to phone the president
of the company. It's been
my experience that a surpris­
ing number of top execu­
tives are readily available
and will have the informa­
tion you need sent to you
quick ly. Indeed, I find that
the president's personal sec­
retary (but often no one less)
also w ill get you answe rs
promptly.

The doubter asks, "What
about the ext ra cost fo r the
phone ca lls?" Even several
cross-country ca ll s cost but
a tiny percent of the expen­
diture you are considering
investing in the gear. Be­
sides, you may be lucky:
When you call. the key per­
son may not be in, so you
can leave a message asking
him or her to return the ca ll
to you; then the cost is on
the company 's bil l. Pre si­
dents, in particu lar, I notice,
gene rally re t u rn calls
promptly,

10. Are you conf ident the
instructions tell you every­
thing you need to know?

This question is obviously
difficult to answer-per­
haps impossible-until you
are actually trying to follow
a set of inst ructions. Still .
the re are a few precautions
you can take.

First, you can try to find
some o ther ham who ha s
used the gear and ask him or
her how complete the in­
structions are . You might
have used another set of in­
struc t io ns, for some other
gear, put out by the same
manufacturer. Check these;
the chances are that if a
c o m p a n y ha s prepared
clea r-cut. specific, valuable
in struction s for one of it s
units. then instru ctions for
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ANTENNAS FROM 160-10 METERS NO COMPROMISE!

unit which may have better
instructions .

Realistically, many of us
don't want to reject buying a
unit just because the inst ruc­
tions are poor. So if you find
good gea r with poor instruc­
tions, you should ce rta inly
contact the man ufa cturer to
try to get c larifications.

Still, one key problem re­
mains : Ma ny inst ructional
guides seem clear-cut and
easv-to-tollow when you're
considering the purchase,
but late r, when you ' re as­
sembling, install ing, or oper­
ating the gear, you may face
dou bts, questions, and con­
fusion .

Unfortu nately, shortcom­
ings in inst ructions fo r ham
gea r will ve ry like ly con­
tinue until hams themselves
unite to tell manufactu rers
that their inst ructiona l man­
ua ls must fo llow spec ific cri­
teria. Unt il then, we'll have
to cont inue to depend on
the ancient lati n prove rb,
Caveat empto r - let the
buyer beware.•

its other gear are likely to be
effective. too.

Another possibility: Com­
pare the instructions with
those prepared by another
company.

As a last resort, you might
ask a sa lespe rson or a man­
ufacturer's representat ive if
the instru ct ions include a ll
the information you 'll need .
It's not likely they'll tell you
about any shortcomings. but
if they say. " Yes, the instruc­
tions are complete," and
you find later that they are
no t , you may have a bit
more clout in t ry ing to get
the add itiona l informatio n
you need.

In sum, as you consider
the purchase of any piece of
ham gea r, you should be
able to answer "yes" to all.
or substantially all , of the
above questions to help en-­
sure that the instructions for
the equipment a re effective.
If you must answer "no" to
more than a few of those
que sti o ns. you might we ll
shop around fo r some other

••
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The +SOTRON

TAPR TNC-2 IS NOW PAC-COMM TNC-200
• Official TAPR TNC-2 design
- World - standard AX .25 Version 2 protocol
- Top quality components throughout
• Full duplex hardware HOlC
• Wired & tested, full kit, semi-kit, bare board
- Five terminal data rates up to 9600 baud
- Real t ime clock for date-time stamps
• Expanded to 16K RAM. 12K ROM
• Latest multiconnect software
- Five LED status indicators
• Level 3 networking compatibility
- Low-power CMOS draws 100ma typical

Discount 10 % for orders of f ive or more TNC-200s '
CMOS NMOS

AssembledlTested S219.9S 199.95 Bare Board 39.95
Full Kit 169.95 154.95 Cabinet & End Plates 29.95
Full Kit Less Cabinet 144.95 129.95

VISA
Partial Kit 84.95 79.95

Macintosh Owners: MACPACKET I TNC200term gives pull-down menus, split screens, file
transfers, automatic routing and more!! $69.95 (39.95 through January 31st)

ORDER TOLL FREE 800-835-2246 ext. 115 (Kansas 800-362·2421 ext. 115)
(No COO) Information 813-689·3523 Florida addresses add 5%

PAC·COMM PACKET RADIO SYSTEMS. INC.
- 4040 W. Kennedy Blvd. Tampa. Fl 33609 Inti TE LEX 6502881526 W UI _
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ARTER'N'BUY
Individual (noncommerci al) 25<: per word
Commercial 6()(: per word

Prepayment by check or money order is required with your ad No
discounts or commissions are available. Please make your peyment tc
73 . Rates for multiple insertions are avail able on request.

Advertising must pertain to amateur radio products or services . No
special layouts or positions are possible . All advertising copy must be
submitted typewritten (double-spaced) and must include lull name and
address. Copy limited to 100 words. maximum. Count only WOlds in text.
Address. free.

73cannot verity advertising claims and cannot be held responsible lor
claims made b~ the advertiser . Uability will be limi ted 10 making any
necessary corrections in the next available 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,
Advertising Department, 73 Magazine, WGE Center, Peterborough, NH
03458.

MOBILE IGNITION SHIELDING.
Free literature . estes Engineer­
ing, 930 Marine Drive, Port Ange.­
les WA 98362. BN8006

MILITARY TECHNICAL MANU­
ALS for old and obsolete equ ip­
ment. 6O-page catalog, $3.00. Mil­
itary Technical Manual Service,
2266 Senesac Ave., Long Beach
CA 90815. BNB045

HAM RADIO REPAIR , tube
through solid state. Robert Hall
Electronics, PO Box 8363, San
Francisco CA 941 28; (408)-729­
8200 . BNB219

CSLS to order. Variety of styles.
colors, card stock. W4BPD QSls,
PO Drawer OX, Cordova SC
29039. BNB260

IMRA- International Mission Ra­
d io Association . Forty countries,
800 members. Assists meecner­
e e with equipment loaned , week­
day net. 14.280 MHz, 2:00-3 '00
pm Easter . Brother Bernard Frey,
1 Pryer Manor Road, l archmont
NY 10538. BNB326

ELECTRON TUBES: recervmq .
transmitting, microwave all types
available. large Inventory means
next-day shipment in most cases ,
Daily Electronics, PO Box 5029 ,
Compton CA 90224; (2 13)-774 ­
1255 . BNB330

RADIO TRANSCRIPTION OISCS
WANTED . A ny size , spe e d .
W7FIZ, Box 724-WG, Redmond
WA 98073-0724. BNB347

ta inment Food and beve recee
are available . Two exCiting lap
awards, and many others , Stay
right al HAAA when the Hemven­
ucn closes on Friday evening and
meet your friends and join us for
an evening of fun and entertain­
ment , Sponsored by the Miami
Valley F M. ASSOCiat ion, PO Box
263, Dayton OH 44501 . BN8420

C64 , VIC 20, TI 99/4 A, TS 1000,
TS 2068 Software: FAE:.E CATA·
lOG: Turn your programs into
PROFITS,: WQOGIY, SIeve's Soft·
ware Source 9922 Harwich Dt.,
Cresl woo d MO 63126 -231 8 .
BN421

E-Z-R CODE . Learn Morse code
th e E-Z-A way. New. research­
based proven method avaren­
leed . Novice, General, Extra Ioev­
el tapes are $1050 each (seV2)
or sase for informatIOn JE: RlS.
POB 1193V, Bedford VA24!:l23 .
BNB422

DIGI T AL AU TOMA TIC DIS ­
PLAYS lor FT· l 0 1's. T$ ·52O's,
Collins, Swan and all others. Six
112- digits . 5- wide by 1 114 " high
metal cabinet. Send $1 .00 for in­
formation and receive a $2!:l ,OO
d iscount . Be scectnc. GRANO
SYSTEMS , Dept . A , PO Box
3377, Blaine WA 98230. BNB423

GENUINE BIC APPLE GRAFFI TI
FREE Send WB2JKJ and the
" Crew" learning Engli&h Thru
Amateur Radio at Junior High
SChool 22 on Manhattan's lower
east side your QSL and not only
will we send you som e " Art" bu t
also give you a shot et our QSl OF
THE WEEK AWARD. BNB424

arve line of straight keys, paddles,
and mobile keys l Write for free
(,at",logue of specialized commu­
nications products , Skywave Ha­
dro &y&tems. PO Box Q·1 , 943
B obl ell , Bla ine WA 9823 0 .
BNB407

HAM T R A D E R YELL O W
SHEETS. In our 24th year . Buy,
swap. sell ham-rad io gear. Pub­
li&hed twice a month . Ads quickly
Circulate-no long ....ait lor resuns.
SASE:. lor sample copy. $10 00 for
one yea r (24 issues) . PO Box
2067, Glen Ellyn Il 60138·20b 7.
BNB41 2

WANTED: ICOM IC-SP2 sceex­
er. ANIURA-17A. support brack·
ets, plug sets . C .T . Huth , 229
Melmore St. , Tiffin O H 448&3
BNB413

ROHN TOWEAS-Wholesale di·
rect to users. 23% to 34% oe­
count from dealer price. AU prod­
ucte avadabte Write or call fer
once llbt AIi';Q we are wholesale
distributor lor Heuax antenna ca­
ble. Hi ll RadiO, 2503 GE Road. PO
Box 1405, Bioominglon IL 61702·
1405, (309)-663-2141. BN841 7

HAVE AKAI 400008 REEL RE­
COHOER, Will trade for two meter
handheld or mobile . Bill Parroll .
733 East Towne Street. Glendive
M r 59J30; BNB418

ANTIQUE RADIO CLASSIFIE:.D .
the national publi cations for buy­
en. and seuers of old radios and
rela l ed items. $ 1.50 sampl e .
90 11·23 Sunrise Blvd ., Cleveland
OH 44133.BNB4 19

THE DX'ERS MAGAZINE. Up-to­
date , informative , intere sting .
Compiled and ed ited by Gus
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

FIND OUT what else you can hear
on your general<everage trans­
ceiver or receiver. Join a short­
wave radio listen ing cl ub. Com­
plete information on maJOf North
Amer ican c lub s and samp le
neWSlener, $1.00. Association 01
North American Radio Clubs,
1500 Bunbury Drive, Whinier CA
90601. BNB310

CSL CARDS: 100 for $6.25 and
500 for $20.00 Postpaid-SASE.
A Sample: Ken Hanel WB2EUF,
PO Box 708, East Hampton NY
11937.BNB388

CABLE CONVERTERS. l owest
price . Dealer Inquiries accepted .
Quantity discounts . Free catalog.
P.G. Video Corp" 61 Gatchell St. ,
Dept. 73, Bullalo NY 14212 .
BNB349

CABLE TV CONVERTERS and
equipment. Plans and parts. Bu ild
or buy . For informat ion send
SA S.E. C & 0 Electronics, PO
Box 1402, Dept . 73, Hope AR
71801. BNB383

THE ALL NEW 17TH ANNUAL
B·A· S· H-NEW LOCATIONS,
NEW ENTERTAINMENT, NEW
FOOD- will be held on FRIDAY
NIGHT of the Hamvention, April
25, 1985. The new location is in
the Conference Center at the
HARA ARENA AND EXHIBITION
CENTER, (the same location as
the Hamvention) start ing at 7:00
pm . There is no adm ission
charge, and free continous enter-

SOLAR-EL ECTRIC MODULES
Dealer price list , $1.00 Home­
stead Distributing, PO Box 451,
Northport WA 9915 7; (509)-732­
6142 , BNB398

SURPL US AND MORE SUR­
PLUS. Thousands ot items , tree
bargain -packed f lyer s . ET CO
Electroni c s , Platt sburgh NY
12901 . BNB399

XE ROX ME MO R Y W RIT ER­
part s, assemblies, boards, manu­
als . Free help with service prob­
lem s. W6N TH. Box 250, Benton
AA 720 15 : (50 1).778 ·0920 .
BNB404

DOCKING BOOSTERS, the most
fanta st ic HT accessory, only
$129.95! Digital-display swr me-
ters and barograph power..oulput I'd ,.... R..,n gel dOIon boil

indicatOf'S, only $84 ,951HI·Mound "'·Sgv>n{J"'-.' IS"'"

keying mechanisms, most exten-
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KANSAS CITY KEVER

The Kansas City Keyer comes
in an attractive two-tone tan box
which is about four and a hall inch­
es wide and seven inches deep.
There are two LEOs, a green one
for power and a red one marked
"Status," which monitors the ma­
chine's reaction to what you are
Irying to do. To the right 01 the
LEOs is a rotary pot that serves
both as an on-off switch and an
analog speed control . The rest of
the front panel is taken up by a
sixteen-button touchpad (0-9, A­
D, " and I) which you use to ac­
cess the Keyer'S functions.

The rear panel is home to two
RCA jacks, used for either posi­
tive or negative keying voltege, a
momentary-contact Reset button,
a DIN jack for connecting th e
Keyer to your paddles, end a
miniature phone jack for power (8
to 18 volts de) .

Dayton. Lance Johnson had a
booth there, on a comer I think it
was, and he was hawking a keyer,
pretentiously claiming that with it,
"CW would never be the same
again." I can remember seeing a
group of ogle-eyed contest types
huddled around the display, lis­
tening to the code coming out of a
tan box, their fingers twitching
and their smiles broadening as
Lance led them through his spiel.

The next time I thought of Lance
Johnson's Kansas City Keyer was
a lew hours alter a grueling ARRL
Sweepstakes. It was grueling be­
cause I had spent twenty-lour
hours flailing away at my teo-veer­
old Accu Keyer; by hour six, each
dit and dah required a supreme
effort of wilt! It was in thai quiet.
ringing-head time alter the con­
test that I remembered those
twitching fingers and broad smiles
and swore to mysell that, come
next lest,l , too, WOlIId have a rea­
son to smile-my Keyer arrived a
Wgek later.

ISOfRaN SOLUTION FOR
THE1~"ETER BAND

Since the opening of the 160­
meter band to amateur use,
the 1.8-band-setector position on
my FT·102 has been gathering
dust. Like a number of hams, I
simplydo not have space to put up
a zsz-toct-plue wire antenna for
160 meters . Even if space was
available I doubt il l would consid­
er a wire antenna because 01 the
difficulty I had in getting permis­
siOn to put up my 5-band vertical
at my apartment. It would be nice
if there was a zero-space antenna
for the l6O-meter bandl

Balt imore, Maryland, is approx­
imately 500 miles !rom my OTH,
and my contact with WB3GBF on
40 meters opened my eyes to the
signal power 01 the Bilal lsotron
antenna. My RST using a 5-band

able remotely. What they de­
signed was a little bracket made
to attach to a Bencher paddle
that brings out buttons A, B, C,
and O. (I also tried it out on a set
of Nye paddles-it fit withoul
modificatiOn.)

This means that you can pro­
gram buffers A-D with the appro­
priate information and operate an
entire contest by pushing little but­
Ions on your paddlesl l do this with
my lelt hand; my righl hand is Iree
to log and dupe. There's plenty of
time lor paperwork as the Keyer is
bUSy sending the exchange.

The Keyer has a provision for
battery backup. At lirst I thought
that was odd, but I soon found it
indispensable. I happened to
have a couple of students who
were learning Morse code. It was
very easy for me to rattle off ten or
fifteen minute's worth of practice
into a buffer at 30 wpm at home,
then take the Kever 10 class and
play back the material at 5 wp ' .
The Rate function let me set the
character speed at 13 wpm , a
method used by most instructors.

Last Words

Obviously, I like the Kansas City
Keyer. I think you will, too. It is
expensive-about $200-but
what you get is a flexible CW cern­
puter that does things you can 0n­

ly dream about with your present
mach ine . The manual is very
good, and a newsletter comes out
now and then which features pro­
gramming tips and modifications.

II you are serious about CW, get
in touch with LsnceJohnson Engi­
neering, PO Box 7363, Kansas
City M064116.

Peny Donham KW10
Rindge NH

The Buffers

What realty sets the Kansas
City Keyer apart from other mem­
Of'{ keyers on the market is the
way the message buffers are set
up. There are fourteen of them,
0-9 and A-D, and you can partition
the t suc-cnarecter memory
among the buffers any way you
like. Text is entered by sending
CW to the kayer after specifying
which buffer is to hold the lntorma­
tion. An "editor" 01 sorts is avail­
able in this mode; if you make a
mistake, a string 01 eight ens will
erase the current word and play
back the word before it. Perfect
word spacing is as simple as
watching the red Status LED: At
the end 01 each word , wait for the
light to flash before entering the
next code group.

Now for the really good stuff!
You can at any time during text
entry add a Wait command. When
the command is encountered dur­
ing transmission, the keyer will
stop sending until a character or
word is sent manually from the
paddle. say you have buffer A
configured like this: TEST DE
KWl0 (WAIT) TU 5NN NH K.
When message is selected , the
Keyer will send TEST DE KW10
and stop. Now send the call 01the
responding station on your pad­
dle: KM1C. Alter the C, the KC
Keyer will continue with the mes­
sage in buffer A: TU 5NN NH K.

You also can chain buffers 10­
gether. let's put TEST DE KW1Q
(WAIT) (B) in buffer A and TU 5NN
NH K (WAIT) (A) in buffer B. Se­
lecting message A wilt put the
Keyer into a loop of calls and an­
swers; if no one responds to your
ca, just select A again.

Automatic serial numbers are
available, too. Add a pound sign
(I) to your message for this co­
tion. I use one buffer for answer­
ing the inevitable requests lor re­
peat-it DECrements the serial
number and sends the exchange
again. The number can be set at
any time direclly from the key­
board, and pressing the pound
sign by itself will cause the Keyer
to send the current serial number
(be aware that doing this will also
increment the number).

Remote Buttons

Anyone of the features I've
mentioned so far WOlIId have con­
vinced me that the KC Keyar was
in a class by itself, but lance
Johnson was on a roll! Theydecid·
ed that it would be neat if four of
the message buffers were avail-

pot as a volume control rather
than an analog speed control.

EVIEW

Inside

iog roles: a 6522 Peripheral Inter­
face Ad8p(er, a 4K EPROM tor
program storage, and a 6116 2K
SRAM for on-line memory . A
handful of discrete components
and 551chips completes the hard­
ware. The PC board Is plated,
double-sided, and obviously laid
out by a professional.

Is there any advantage 10 using
a general-purpose microproces­
sor for this sort of job instead of
gates and clocks? Yes! Two ad­
vantages, in fact. The first is a re­
duced parts count-all 01 the
gates and timers found in the lasl
generation's keyers can be imple­
mented in software. Of course,
the program 10 do this may be
quite long, but memory is so
cheap today that program size
can be discounted as long as the
coding is efficient.

The second advantage is that a
keyer in software can do anything
that you want it tot Want automatic
serial numbers? Fine, just write a
few program lines. Need transla­
tion from Morse to InternatiOnal
code? No problem, just add a
lOOkup table. You gel the idea. An
additiOnal plus is that upgrades
are as easy as swapping a single
EPROM. Power On!

Now we know what the KC
Keyer looks like and what's inside
it, but what can it do? When the
power is turned on, the Keyer will
be in its default configuration:
speed at about 15 wpm, slandard
weighting, and automatic cnarec­
ter spacing. The fourteen mes­
sage buffers will be empty and the
automalic serial number will be
set to zero.

Programming is accomplished
via Ihe sixteen-button keypad .
Each pushbotton has an assigned
function which is assessed by
pressing the ' key. For exam­
ple, pressing the sequence •
Speed 2 5 will set the speed to 25
wpm. Speed is above the 2 on the
keypad. A short beep is output
through the internal speaker to
confi rm each keypress.

One small gripe about the
The true beauty of the KC Keyer speaker: There is no provisiOn to

is evident when you pop the cover. disable the soetone from the key.
What you get in there e e powerful pad . The beep is handy to have
microprocessor dediCated to one during the programming steps,
job-managing your CWoThe mi- but after about ten minutes ofCW
cro is a Rockwell 6502, a very pop- it becomes annoying. I ended up
uter and flellible chip found in permanently disabling the sloe­
many singl&-bOard computers (in- tone by clipping the wire off the
elUding the successful Apple II). speaker. It would have been bet­
Three chips are used in support- ter. I think, to have used the rotary
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PnatoA. rre tsooon 160 kit.

PhotoS. Thelsotron 160 assembled.
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B). It would be advisable to round
alt edges of these plates with a
file, including each comer, belore
attaching to the bolt. This will re­
duee rf-energy discharge into the
atmosphere.

The actual antenna assembly is
basically an easy push-in-a-bott­
attach-a-nut operation. At worst, it
takes no more than an hour. The
hard part comes in the final tuning
of the antenna. This is done by
moving the tuning plates on the
L-bolts until the lowest swr ratio
has been reached.

coil's top-end winding and the top
formed plates. A second closed
terminal from the PL-259 connec­
tor connects 10 the coil's bottom­
end winding and to the bottom
formed plates (see Photo 0). The
resulting electrical circuit is a sim­
ple LC series circuit with the top
and bottom plates forming the
plates of a capacitor connected in
series to the coil .

The final assembly consists of
two threaded L-shaped rods on
which two small rectangular alu­
minum plates are attached (Photo

ing compound used to prevent
aluminum oxidization of electrical
wiring and is usually avai lable at
most electrical supply houses. Af­
ter attaching the top and bottom
formed plates, my antenna looked
like bird wings, one above the oth­
er (Photo B).

The rather large antenna coil is
attached between the top and bot­
tom support bars by adjustable
bolls inserted in the top and bot­
tom sections of the coil. I inserted
both bolts and loosely positioned
their lock nuts so that fina l center­
ing of the coil could be accom­
plished with minimum effort. I at­
tached the top of the conto the top
insulated support bar first and ran
the coil's bottom boll through the
bottom support without attaching
the securing nut . This was to per­
mit attachment of the two plastic
side panels without first adjust­
ing the position of the lower sup­
port bar attached to the assembly
mast .

At this point of the antenna's
assembly, only the 114-20 bolls
holding the formed metal plates to
their respect ive support bars had
been tightened securely.

There are two transparent plas­
tic side panels to be attached to
the top and bottom formed plates.
One plastic plate contains a termi­
nal. Aller loosely attaching the top
ends of the two side plastic plates
to the top plates, loosen the bot­
tom support bar mast clamp and
gently raise or lower the bar until
the side plate holes line up with
the bottom plate'S holes. Insert
the 114-20 bolts. At this point, all
114-20 bolts )oining rrerenc metal
may be tightened securely.

Those 1/4-20 bolls connecting
the side plastic plates to the metal
of the top and bottom plates
should be tightened with less
force than the rnetej-to-metat bolts
to prevent shattering 01 the plas­
tic. These bolts may be finger­
tightened if used in conneclion
with Iocklite or other thread-lock­
ing compounds.

Centering the coil between the
top and bottom plates is not diffi­
cu ll. Merefy measure the d istance
between the bottom and top ends
of the coil to their respect ive metal
plates-not the support bars .
There should be some tension put
on the top and bottom formed
plates by the coi l's bolls that will
pull the formed plates in slightly.
This increases the rigidity of the
plates to eliminate windllutler and
subsequent deluning of the an­
tenna. (See Photo C.)

Pr&-soIdered wires with closed
termina l ends connect the PL-259
antenna cable connector to the

vertical was 5-9 while WB3GBF's
RST , using an Isotron 4CHneter
antenna, was 5-20 dB over 9. And
to top this, he was using it inside
his apartment.

As an ARRL Assistant Techni­
cal coordinator for Nonh Carolina,
N4BTK asked me to help him with
his 2O-meter-antenna problems in
a local Senior Citizen retirement
apartment complex . John lives on
the 12th floor and had been using
a coi~ded window anteona but
for some reason, 20 meters, even
at the all itude 01 a 12-story build­
ing, was very weak. I suggested
an lsotron 2O-meter antenna as a
better solutiOn since the manage­
ment would not permit a vertical or
beam to be mounted on the roof.
John's lsotron 40 was mounted 3
feet from the apartment 's win­
dowsill on an offset 1< meet sec­
tion. By comparison, it out-per­
forms my 5-band vertical on 20
meters.

Impressed with the two-band
performance of the lsotron anten­
nas , I co ntac ted Ralph Bilal
WDOEJA about his tee-meter an­
tenna and proposed that I work
with it to obtain details lor an arti­
cle. My thought was that perhaps
only an lsotron could give me 160­
meter operation in my apartment
complex, and this was an opportu­
nity for me to see what it could do.

The lsotron antennas come in a
kit form that can be fully assem­
bled in less than an hOur using
only a screwdriver and 7116­
socket wrench (Photo A). They are
definitely unique in that no fre­
quency model occupies more
than an area ct t .s - x 2' x 2.5 ', and
most frequencies even less . Tech­
nically speaking , they defy the ac­
cepted antenna theorem of volt­
age and current distribution on a
dipole antenna . One cannot help
being impressed when seeing an
lsctron in operation.

Assembly begins by attach ing a
formed aluminum plate to the in­
sulated top support member. In
my assembly of the teo-meter an­
tenna, I first installed the mast
clamp, U bolts in the end of the
insulated bar and attached it to a
mast section. This method sup­
ports the insulated bar while you
attach the formed metal plates.

I followed the same method to
mount the square metal lower
support eectcn to the mast for at­
taching the lower formed metal
plate. Since the top and bottom
plates are aluminum and will
quickly oxidize, I spread a thin film
of No-Ox over the surfaces that
would overlap when boiled to the
support bar.

No-Ox is a Ct'mmon non-oxidiz-
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less, I did wait until about 2130Z,
and began 10 tune the band.

There was plenty 01 aCtiVity.
Normally, I prefer CW operation,
but in testing this antenna I rea­
soned that SSB should be a more
difficult evaluation mode because
the antenna would really have 10
put out a good signal to compete
with the stations using full-size an­
tennas for this top band.

Tuning, tuning. . .oops , here's
one: " CO Contest, CO contest,
from VEfASJ, VE1ASJ, Contest,
K." Frequency 1823 kHz. Quick.
now.

" VEQA SJ , VEJA$J from
W1XU, WJXU. New Hampshire.
Over"

" WI XU from VE1ASJ; five nine
of hive, QSL ?

" VE 1ASJ from WIXU; QSL and
thanks, OM. Five nine oh five.
Good luck in the contest. ·' Waw,
the antenna wortted into the Mar­
itimes!

In quick succession, I worked
VE30ME (Ontario) and VE2DVI
(Quebec) with 519 signal reports.
Then , I happeoed upon K2LXN
and KA1W;Connie in Parish, New
York, and Dave in Bridgeport,
Connecticut, having a nice QSC.
Calling KA1W, Oave came back
with a " Five nine plus 10dB, here
in Bridgeport OM. Nice signal;
how do you copy WIXU, Connie?
K2LXN from KA JW."

" WI XU, with KAIW, here is
K2LXN. Nice signal OM in Parish,
New York. Five and nine on Ii

noisy band. How do you read me?
Over."

"Thanks lot, gentlemen. This is
an experimental antenna, and I
really appreciate the reports .
You' re both doing wel l here
through a lot 01 OAN, and both
well above S9. Good chatting with
you, and so long lrom Peterboro
ough, NH. Name is Jim, and I'll be
looking for you on 160 again. Sev­
entythree."

Great stuff , this antenna really
seems to get out. Frequency was
... nmm. let me see . . . 1850kHz.
Not bad at all . A little later I heard
W3GFR ca lling CO at exactly
1850 kHz. There-he's signing .

" W3GFU, W3GFU, W3GFU,
herfl is W1XU, WIXU, Whiskey
0n9 X-Ray Uniform in Peterbor­
ough, New Hampshire. Over."

" Roger, Roger. W1XU from
W3GFU right back. Thanks forthe
call. Name here is Jim and the
GTH is Churchville, PA near
Phiiadelphia. Yoursignal is five by
nine here, with some OSB. How
do you read me? WIXU from
W3GFU, over. "

W3GFU from WIXU. Hi, Jim,
goodtohearyou. Myname isJim,

And Now, For The Test

It was necessary only to wait
untit dark now to test the anten­
na-a time wtlen I knew thai there
would be stations available lor
contacts. As ittumed out, I could
have done my on-the-air tests
right away because there was a
con test in lull swing! Nevertne-

by simply rotating them on their
mounting hardware and retighten­
ing them, lowered the resonance
to below 1900 kHz.l reasoned that
this was close enough tor now,
and that by mounting the anten­
na on the roof I would be able to
lower the resonant frequency still
lurther.

Incidentally, it would be good to
point out that any antenna which
is only a smalilraction of a wave­
length in size and consists of
"lumped" values of inductance
and capacitance, will necessarily
have a limited-frequency band­
wM:Ith, so I did not expect to be
able to cover the ent ire band with
one setting. As it turned out, I was
able to cover only 25 kHz either
side 01 resonance without retun­
ing the antenna, but that's getting
ahead 01 !he story .

So far , things were going ac­
cording to ptan , and the moment
of truth had arrived; it was time to
install the tsotrcn 160 on my chim­
ney mount , up in the clear and
away lrom surrounding objects­
or at least as lar as possible con­
sidering that my " antenna farm"
is a hole in the midst of trees, with
the nearest being about 25 leet
away.

Another point: I prefer antennas
that are tuned to resonance at the
antenna and not in the shack by
means 01 a coupler or antenna
tuner. tn other words, I like to bring
the coax directly 10the transceiver
and not have to go through any
sort of matching device to make it
work. This requi res that the anten­
na itself be properly tuned.

It took only a lew minutes to
mount the antenna to !hechimney
bracket and secure it for" test ing.
Since I happened to have AG·591
U available [instead of the RG·581
U which I prefer) I used that, and
connected it to the chassis-type
connector on the antenna. Tuning
up the rig was easy , and the an­
tenna accepted power readily at
1900 kHz-but not at 1850 wnere I
wanted to center it. Back up to the
rool again to adjust the tuning
rods; down the ladder to the check
and another tune-up. After about
three trips, I got the antenna to
resonate at 1860 kHz-close
enough lor government wortt, as
they say.

USER'S REPORT

are typical of ground-mounted
vertical antennas when it is con­
nected to ground by an a-teet-ceo­
percrec ground rod. The only dis­
advantages are tuning it and a
somewhat narrow bandwidth .

I believe that a remote tuning
system, using plastic components
and nylon or monofilament control
lines, could be added to the tuning
Loons that would enable the an­
tenna to be remotely tuned under
power to eliminate the present dif­
ficulties when frequencies outside
01 the antenna's bandwidth are
wanted.

I visualize connecting the two
l-bolts together with a small plas­
tic rod which could be moved tor­
ward or backward by the move­
ment ot the line in the manner that
a pointer on a radio-tuning dial is
moved by the dial cord. Another
approach would be to use two
control lines so that each tuning
plate's bott could be moved inde­
pendently by a dual-cord system.

I do not know if atmospherics or
lack of 1.8 MHz activity in my area
was the reason I made no 1.8 MHz
contacts in the period I had ac­
cess to the antenna. I do know
that it boosted the background
noise level from zilch to 8-9 on my
FT·l 02.

James A. Gruplon, Jr. KF4PW
Charlon. NC

Ralph Bilal gives you a com­
plete set ot instructions for tuning
his antennas, and the 160-meter
versio n is no exception. I placed
the antenna on a seven-foot mast
at ground level and began the pre­
liminary tuning procedure using
an MFJ antenna-noise bridge and
the station receiver. The antenna
is designed to be resonant, as re­
ceived, just above 2.0 MHz, and
Ralph recomm ends that you try it
out under low power to check your
swr at a frequency just below the
top band edge.

The antenna environment at
ground level will make a differ·
ence in your results because of
antenna capacity to ground and to
nearby objects. I supported it tem­
porarity with one of those umbrella
tables with a hole in the center.
This one was aluminum, and I
knew that it would affect the an­
tenna resonance point somewhat.
Sure enough, it resonated a bit
above 2.0 MHz, but I was able to
add the small tuning rods provid­
ed and achieve resonance at
about 1950 kHz.

There are two rods, one mount·
ed on each side 01 the antenna at
the top plate . Bringing them down

Photo D. One of the tuning plates. lrom the vertical to the horizontal
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This will be a trial-and-error ap­
proach where you select your
transmit frequency, and, at the
transmitters lowest power level,
tune the finals to resonance and
note the swr indication . Now turn
off the transmitter and make a
very slight change in the positions
of both tuning plates. Tum 00 the
transmitter and recheck your swr.
This procedure is repealed until
the swr lowers to between 1:1.5
and 1:2.0.

The rsctrc n t ao-meter antenna
produces such a strong rllield at
loa-Wans input thai it is unsafe
for indoor use. It is best used 0lJt·
doonI at a height above ground
where no one walking by could
possibly reach II and sutter rf
bums or shock.

The advantages 01 the tsatron
antennas are small physical size,
no ground-plane radials required,
and min imal parts, for trouble-free
operation. Its radiation patterns

Photo C. Side view. The plastic
holds the upper and lower wings
together under slight tension.



The RC-850 Repeater Controller
just got a whole lot smarter.

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 your RF coverage. You can have autcpatch even if you
can't get a phone line at your site. The 250 autodta! 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 leis you include phone numbers, times, or frequencies 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 cond itiOn occurs.

selective call and signalling capabi lities range from two-tone sequential to numeric display
paging, so you 'll always be available. And its voice response metering is enhanced to cconnu­
ously store low and high readings - so you can find out how cold it gets , how high the reflected
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 commercia l users around the country . But,
of 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 ACe ccotrcuer.
unmatched anywhere in quality. sophislication, and performance, with documentation and
support 10 match.

Please call or write now lor the rest of the story on all our repeater products, including controllers,
digital voice storage units, and other Touch-Tone control products.

You'll be GLAD you did .

- I I I I
. [ [ . [

this time, the only model available
in this country is the MMT 144/
28R, and I was able to obtain a
sample for review from the US im­
porter, the " PX" Shack.

The MMT 144128R is a hand­
some unit, as shown in Photo A.
This is a big departure from the
old black-box approach to trans­
verters-a.e., you set 'em and hide
'em away. With its LED bar-graph
power display and enrecuve face­
plate, this unit demands to be set
out on your operating desk. MM
has retained the r1 VOX-type key­
ing of previous models, where
your 28-MHz signal actuates the

~..
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10916 Noo"'dge Square. C\4ltHto .... CA 95014

(~l 7.9-8330

a dvanced
computer
controls. inc .
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haps the world as well). MM has
long made a quality product allow·
ing transmit and receive coover­
siorl 01 28-MHz signals to SO, 144,
432,and 1296 MHz, as well as 144
MHz to SO, 432, and 1296 MHz.
They even have a model that al­
lows operation on 28 MHz lrom
144 MHz. Talk about covering all
the bases!

Naturally, I was excited to hear
about the new line of MM trans­
verters for 1985, which feature
GaAsFET fronl ends and 25
Watts output. In addition, the new
models claim input sensitivity as
low as 1 mW for rated output. At

. ace

~ i i i
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was there. No hope, of course, to
contact il with the lsotron ... or is
there?

Jim Gray
73Stalf

MMT 144/28R TRANSVERTER
MICROWAVE MODULES

I love transverters. I've got six
of them right now for various as­
sorted purposes on four different
bands driven lrom three different
radios. Not surprisingly, five of the
six are made by Microwave Mod­
ules of Liverpool, England, long
the biggest maker of transverters
for sale in this country (and per-

too, and you're coming through
just great; also five by nine here in
Peterborough, New Hampshire.
I'm running about '00 Watts to an
experimentaf antenna, and would
like to see hOw it goes for a lew
minutes. "

These exchanges lasted for 45
minutes, and during th is time I
learned that Jim was transmitt ing
on an inverted vee dipole at 40
feet and had a T8-830S (I was us­
ing my TS-820S) at about the
same power output . His receiving
antenna was a coaxial loop, about
five feet 0f1 a side and rotatable.
Although the rece ived signal
strength was down a bit on the
loop antenna, Jim reported the
signal-to-noise ratio was bette r.
and he planned to install an ampli­
fier to improve the signal.

When I described my own an­
tenna, Jim was enthusiastiC and
wanted to know more . He re­
mar1l:ed that it ought to be ideal tor
an apartment dweller, a condo
owner,or someone in a travel trail­
er-virtually anywhere a lull-sized
antenna couldn't be used. Natu­
rally (with great satisfaction) I
agreed.

During the course of the conver­
sation, Jim said: " ' 00% copy;re­
afty amazing! Realty hard to be­
lieve that it works that well. You're
doing aj0b-8nd asgoodas many
01the signafs I hear from guys run­
ning the same or even more p0w­

er on big, outside antennas. The
guy who designed that antenna
must be a pretty smart cookie. "

And so it went. Other contacts
have been as rewarding, too. On
ew and phone, the Bilal lsotron
antenna performs very well, in­
deed-perhaps much better than
I had any right to expect. I've had
fun with it, but can't claim that un­
der all conditions it will out-per­
form a big antenna. That would be
rid iculous. However, I can recom­
mend it for the ham who needs to
operate 160 meters but can' t put
up a larger one.

Make no mistake, it is a bit fussy
to tune, and you 're going to have
to be patient and take your time
with it. The bandwidth in my case
is about SO kHz either side of reso­
nance between the 2:1 VSWA
points. Ralph's antenna, which is
at 40 feet and tuned to perfection,
gives about 100 kHz between the
2:1 vswr points on either side of
resonance.

As a last measure, I went up on
the roof and painted all of the criti­
cal co nnections with we ather­
proofing-because I pen to leave
it up this winter and enjoy 160!

By the way, I did hear some DX
coming through-faintly, but it

" When You Buy, Say 73"
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saturated at the given drive level.
SUbsequent conversations with
Nars resulted in the adjustment of
the internal ALC circuit , wh ich
then yiekIed 25 Watts output. In
lacl, with a Bird 5().()hm termina­
tiOn. I was able to increase output
allihe way up to 28 Watts but set
it back to 25 which is more than
adequate for my requirements.
Since I use both solid-stale and
tube-type amplifiers, I need only 1
to 3 Watts of output and a step
attenuator in series with the 28­
MHz transmit input. This is
switched out for QRP use or for
driving a soIid-stale amplifier.

One peculiar ptoblem cropped
up earfy: After keying the cirwit
several times , it locked up in
lransmit. However, with the FRE­
QUENCY SHIFT in NORM or
REV, I was able to unlock the unit.
Soon, however, these positions
locked up as well. Careful study of
the schematic resulted in clipping
a diode to the offset oscillator cir­
cuit, and that did it. I was back on
the air. It seems that the quad op
amp LM324 used to effect the
switching of Ihe offset oscillator
schemes blew up for some
strange reason-perhaps none
other than it was a defective chip. I
replaced it with a new chip and
installed a socket in case of future
lrouble. which hasn't occurred.
This is a quirk the manufacturer is
100king into .

After spend ing many hours
working SSB and CW, I fooled a
bit with the offset oscillators and
worked several repealers in the
area in the 145-MHz range, get­
ting excellent signal reports. Of
course, this is no way 10 measure
linearity, especially on FMI So. af­
ter arrangements were made, we
trucked the units oft to a local test
lab 10 make some honest-tl>Abe
measurements using sophisticat­
ed equipment.

For the bulk of our tests, we em-

Photo C. Bottom vi9W with cover ",movtKl.

Photo B. Top view with cover"'moved.

receiver displayed good perter­
mance in the presence of strong
local adjacenl signals, such as
steucns 59 +60 dBm, 10 kHz
away . Measurements bore this
performance out in the lab.

Driving the unit with my ICOM
740 resulted in 23 Watts output
power across 50 Ohms at 13.8
volts de. I could not increase this
output 10 the rated 25 Watts, and
the input mixer appeared 10 be

PhotoA. Th6 MAtT 144128RtransWHfer.
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rope, so this switch functions as a
repeater reverse switch .

One additional conlroll'd like to
see is the addition of another
switch to allOw bandswitching the
coverage from 144-146 MHz to
146-148 MHz. lvere Lauzums
KC2PX of The "PX" Shack says
that this option is being stud ied
and future units may be so
equipped. As the unit comes ,
however, you can wor'It FM sim­
plex and access repealers in the
145-MHz region using the stan­
dard - 600-kHz offset. Of course,
you could also replace the LO
crystal with a 118-MHz unit and
the offset crystal with a 117.40­
MHz unit to allow this, but you'd
give up use of the SSB and CW
segments. Hence the request for
a bandswitch.

The unit was put inlo service
immediately and a marked im­
provement was noted on receive
signals. The GaAsFET is not rated
as far as gain goes, but initial tests
over the air indicated it was at
least 2dB better than the standard
MMT 144128R, as far as noise

F"1fl. 1. Input drive IllS. output pow- figure goes. (We'll SUbstantiate
9rat maximum sensitivity. performance claims shortly.) The
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transmit section and the drop-out
is determined by the tront-panel
potentiometer.

The rear-panel connections are
similar to earlier MMTs. They
have retained the 5-pin plug for
power and keying. Also included
are UHF connectors lor 28-MHz
transmit and receive sigl\8ls, as
well as a single UHF connector for
144-MHz antenna. This latter de­
parts from previous designs as
there is no provision for a separate
144-MHz-receive input, mandate>
ry when using a tube-type amplifi­
er and SPOT relay . (It's my under­
standing that the factory will make
this option available on future
models.) It would appear that
hams in Great Britain (and posst­
bIy the rest of Europe) are accus­
tomed to the transceive operation
this unit offers. Most solid-state
amplifiers use rf VOX keying also,
and allow a single connection to
the drtving source, switching the
amplifier in and out of the line.

Also on the back panel is a
small access hole for adjusting
the input-drtve level. Those famil­
iar with the older MMT units will
welCOme this access hole, for in
lhe past you had to remove the top
cover to set the drive level. The
control co mplement is rounded
out by the front-panel power
swi1ch on the len and the multi­
function switch marked FRE­
QUENCYSHIFT.

This switch also is a departure
from previous models . What it
does is to incorporate an offset
oscillator into the transmit circuit
so that you can work repeaters
with your FM-equipped HF trans­
ceiver. Only the~offset is sup­
plied as this is standard in Europe.
With Ihe switch in the NORM
mode, your transmit signal is ott­
set -600 kHz. In SIMP position,
transm it and rece ive are the
same. In REV position, your re­
ceive frequency is offset - 600
kHz from the transmit frequency.
This is similar to what we call a
+ 600-kHz offset here, except we
offset the transmit frequency in­
steao. At this lime, there is no pro­
vision lor + 600-kHz offset in Eu-

I - 0-.
L
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tinuing along these lines is the
new MMLJ200.S amplifier for 144
MHz, with several interesting lea­
teres.

First of all, the heat sink is mas­
sive. This is one of the IfJW high­
power rf amplifiers I'V6 'teen that
really can hold its power! It's big.
all right, but you can $liU fit it in the
trunk of your car. should you de­
sire 10 go mobile. Front-panef lay­
out is uncluttered. with separate
switches for MASTER POWER

•
PREAMP ON. POWER AMP, and
VOX DELAY. A front-pane/ LED
bar-graph indicatO( shows relative
output , and Ihree other LEOs
show the input mode selected
(see Ftg . 1).

A word about the input mode:
MM has come out with a truly uni­
versal amplifier, and the user can
select input sensitivity ranges 01
25, 10, or 3 Watts. Now that 's flex­
ibility! Everyone from the FT-290
user to an 1C-271 can run 200
Walts now with the same amplifi­
er. The selection is made using a
standard screwdriver 10 rotate a
switch through a hole in the bot­
tom cover in the rear of the chas­
sis . In the 25-Watt position, the
finals are driven directly. In the
to-wert position, the driver comes
into play with a fiXed 5O-Ohm at.
tenuato( ahead of it, and in the
a-wen position, the input signal
Q08s straight to the driver.

The transistor line-up leatures
Thompson-type 501275 in the
driver with a pair of S014n finals
operating into a hybrid Wilkinson
power combiner. The gain of the
final stage is 10 dB.

Fig. 2 shows the bottom of the
amplifier and the PC board with
the cover removed. Also included
is a 12-dB GaAsFET preamplifier
which is switchable from the lront
panel and i s automat icall y
switched when transmitting. The
rf VOX c ircuit determines the
drop-out delay, and is used only
when the rl-sensing circuit comes
into play. In my station I prefer to
hard-key the amplifier through the
rear-panel RCA jaCk. which Is
grounded for transmit.

Performance! Performance! I
hear you screamingl Hold onto
your hats , fo r this unit really
makes the grade. Initially, I evalu­
ated the receiver preamp section
with Steve Katz WB2WIK, using
Hew\ett-Packard 8554-141T ana­
lyzers and an H-P 8640B genera­
to(. MM claims 12 dB of gain and
deliberately minimiZed gain so as
10 nOI ovenced the lront end of a
mult imode transceiver which
would be used with the preamp.

Good """""
This, of course, keeps compres-

·0'••

Surely the ci rcuit can tolerate 30
Watts output, which is safely with­
in the drive requirements of the
3CX800.

As regards the output, the heat
sink is simply a thick piece of alu­
minum to which the PA stage is
bolted. This piece of aluminum is
contained within the transverter
and appears to do a sufficient job
of drawing off heat. but I'd $li11
prefer an external heat sink that
could be air-cooled-especially
on a hot day!

The MMT 144128R is available
from The "PX" Shack. 52 St()(l(J­
wyck Drive, Belfe Mead NJ
08502. Price class: S350.

Peter H. Putman KT2B
MolTt. Plains NJ

POWER AMPLIFIER!
MICROWAVE MODULES

Many readers are familiar with
Microwave Modules transverrers
and receiving converters. But MM
also manufactures a fine line of
scue-srete rl power amplifiers for
the VHF and UHF spectrum which
are very popular in Europe. Con-

. - .
~

-
01
•

Photo A. The MMLJ200.S, 200-Walt. '44-MHz power amplifier.

on the newer HF transceivers and
there's no reason why it can't
wor1t at VHF, either. It would ap­
pear also that MM has tamed the
GaAsFET and made it a valua.tHe
addition tothe VHF $lation. Based
on actual over-the-air tests, I'd
guess that the noise figure is prob­
ably under 1 dB with room to
epere.

To sum it up, the MMT 144128R
represents a real $lep forward for
the transverter user-not Just in
performance but in appearance
and fleXibility as well . what with
the additional offset oscillalors fo(

FM WOt1t. The power output is suf­
ficient for QRP work or lor driving
a higher-power amplifier, espe­
cially the newer grounded-grid
types using 3CX800 tubes. These
amplifiers typically need 20-30
Watts to attain full output. which
has been a problem with the earli­
er transverters. Now you can set
aside that intermediate amplifier!

Discussions with Ivars also re­
veal that some models of the MMT
144128R can make es much as
45 Watts output with the ALC shut
off, but this is risky operation.

played a HewWttt-PacXard 86408
generatO( and 8554-141T analyz­
er. No noise-figure measure­
ments were made, due to the lack
of the right test equipment. The
first test we ran was recei-.,-er coo­
version gain, claimed to be 22 dB
± 1 dBm by the manufacturer. We
measured 19 dB at 144.0 MHz
and 20.8 dB at 146 MHz. (A sec­
ond unit measured 21 dBat 144.8
MHz.)

Sensitivity was found to be 0 .07
uV lor 10 dB S+N/N ( -130
dBm)-more Ihan adequate. In
fact, excellerltl But the associated
PfObfems of receiver crunching in
the presence of a $lrong signal
often come with high gain and
sensitivity figures.

How did the MMT 144128A do?
We calculated the 1-dB compres­
sion point to be +6 dBm. which is
very good for a GaAsFET front
end. As a reference point, another
manufactul"9f of preamplifiers in
Europe eeas a 144-MHzGaAsFET
preamp with a 1-dB compression
point of -4 dBm, indicating that
likely it would have trouble with
relatively $lrong signals encoun­
tered in everyday operation.

We found that the transmit sec­
tion is relatively linear, ahhough
saturation occurred with an Input
of .4 mW fO( 17 Watlsoutput. Fig.
1 shows input drive vs. output
power. These tests were made us­
ing the signal generator directly
into the 28-MHz input. and the out­
put of the transverter terminated
into a Bird so-wan Termaline re­
etstcr, and power was measured
on a Bird 43 with SO-Watl 100­
25O-MHz slug in$lalled. The sec­
ond harmonic was down - 48
dB from the refereoce signal, and
the third halll'l()flic down in excess
of -GO dB. No spurs were evident.
The transmit section complies
eas ily with FCC regulations .
These measurements were taken
at both 10 Walts and 15 Walts
output.

To anticipate your next ques­
tion, we didn't measure gain of the
tront-eoc:l rf $lage. But 8S you can
see from the sensitivity and com­
pression-point data. the front end
is more than adequate for weak­
Signal worx. This is one transvert­
er that doesn't need a preamp in
front of it. In fact , such a scheme
would lead to degradation of the
receiver performance. and unless
you are trying to overcome 10 dB
of feedl ine Joss, I wouldn't recom­
mend it .

Incidentally, the transverter us­
es a GaAsFET to drive the diode
ring mixer. which helps dynamic

range considerabfy over an active Photo B Und6rside f
mixer. This is a common scheme Iower,;ght. 0 the MMLJ200.S showing input-sel6ctor switch,
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to-Watt Range (Swr calculated better than 1.1:1)

Calibrated Measured Measured
Input Input Output

1.0 1.0 80
2.0 2.0 125
3.0 3.0 150
4.0 4.0 165
5.0 5.0 180
6.0 6.0 190
7.0 7.0 192
8.0 8.0 195
9.0 9.0 198

10.0 10.0 200

Measured
Output

100
150
170
180
190
200

Measured
Input

.45

.75
1.25
1.5
2.0
2 .5

3-Watt Range (Swr not calculated)

Calibrated
Input

.50
1.0
, .5

2.0
2.5
3.0

25-Watt Range (Swr calculated et 1.75:1)

Calibrated Measured Measured
Input Input Output

2.0 2.5 50
3.0 3.5 60
4.0 4.5 80
5.0 5.5 100
6.0 6.5 110
7.0 7.5 120
8.0 9.0 135
9.0 10.0 140

10.0 12.0 150
15.0 17.0 170
20.0 23.5 180
23.0 27.5 200

Fig. 1. Power-output tests. Drive source: ICOM 740driving MMT 144128R with stepattenuatoron 28-MHz transmit line. Dcpower: ASTRON Model
RS-35 $Ampere, 14.tJ.voIt regulated de supply. Input calibration: Bird Terma/ine 25-Watf coaxial resistor. Output load: Cusheraft 32- 19 Boomer
(Type. Imp. SO Ohms at 144. ISO MHz). Input and output measured with Bird Thruline 43 wattmeters using 5-, 10-,50-, 100-, and 500-Watt slugs.
Input drive first calibrated into dummy load. then applied to MML 1441200. Input and output measured simultaneously. Dc voltage monitored, de
amperage unknown.

-------------------------------,

One Ihing that becomes evident
right away is that the input 10 the
final amplifier staqe is nol 50
Ohms. In fact , it calculates out to
eooct 85 Ohms! That 's not sur­
prising in view of what I slated ear­
uer.Remember that in this mode,
your input signal drives the final
stage directly . In the t o-watt
stage. the swr is excellent . but this
is due largely to the resist ive pad
employed at the input to Ihe driv­
er . Here, ca l ibrated and mea­
sured readings agreed each time.
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amplifier.
The output 01 the MML 200-5

was monitored using a 5O-Ohm
load and Bird 43 with 100- and
500-Watt slugs. The reason I put
the coax switch at Ihe input with
the dummy load is thai inputs to
solid-state ampli fiers usually don't
look like 50 Ohms. so my readings
would have been falsified. Rg. 1
shows calibrated input power,
measured input power. and out·
put power in Ihe 3-, 10., and 25­
Wall positions.
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mente. For these tests, I used an
ASTRON Rs-35 power supply set
at 14.0 volts. The driving source
was an MMT 144128R transverter,
excited by a Kenwood T8-430S. A
step atlenuator was put in line
from the TS-43Q to the MMT 144/
28R. Next, I ran the output from
the trensverter through a Bird 43
wattmeter, using SOW. 10.W, and
5().W slugs lor cal ibration. Finally,
the input went through a coaxial
switch 10 either a 25-Walt Terma­
li ne load for calibration or the
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sion point high and also helps ely.
name range . In our tests, we veri­
fied Ihe gain 10 be 14 dB-a bit
higher than claimed, but useful .
The 1-dB co mpression point is
+6 dBm, very good for a 144-MHz
GaAsFET. This means Ihe MML·
200-8 preamp will hold its own in
Ihe presence of very slrong local
signalS.Sensitivity was cecureteo
to be - 124 dBm at 10dB S+NfN.
The min imum crscematse signal
(MDS) was - 133 dBm.

Now, on to the power measure-
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In the 3-Wett position, the swr 81>
peared 10 be lower than 50 Ohms,
probably around 25 Ohms. Here.
your signal goes directly to the
driver stage. and don't use any­
thing more than an HT here! You
could damage the driver if you hit
it with 10 Watts of power. Again,
use cautiOn in selecting the de­
si red drive range.

When was the last time you saw
an amplifier that put out 200Watts
for 2.5 Watts 01drive? Or, for that
maner, 100 Watts output lor 1/2
Walt 01 drive? (This amplifier
ought to make happy those types
who insist on using handle-talkies
as mobile rigs.) We did not mea-

sure linearity. although on-ai r re­
ports have been good. AI no time
was I able to get more than 200
Watts out 01 the amplifier. ancl al
thai output level the vohmeter sti ll
indicated 14 volts. MM rates the
current consumption in this mode
at 30 Amperes. so the R5-35 can
do the job nicely.

In this pertcurar model, the rl
VOX keying didn't work at all. I'm
not sure what caused this pro/>
lem, but the unit I obtained was
one of the early production mod­
els, so I must assume component
lailure. One other area 01 corn­
plaint is the method used to con-

neet the front panel to the internal
circuit board: The panel uses a
7-pin inline socket, much like hall
an Ie socket, while the circuit
board has a mating plug.

Unfortunately, there is no way
to see if these two parts mate
when attaching the front panel, so
I spent nearly a half-hour after
making the receiver tests trying to
get the panel back on and make
contact. Conversations with lhe
US importe r indicate that this
method of connection has been
changed to a flex ible ribbon cable.
At least the folks at MM are re­
sponsive to complaints!

This is indeed a clever amplifi-

er. and one which any 144-MHz
operator would love to have in his
or her station. The advantage of
being able to custom-tailo r your
input-drive requirements make it
only that much more desirable,
and it takes care 01 the need lor a
high-power amplifier for SSB/CW
and FM simplex work . I'd venture
to guess that it would also work
nicety in repeater service, derated
to the too-wen level with a small
cooling fan . That is indeed an
enonnous heat sink!

Price class: $400. US importer:
The PX Shack, 52 Stonewyck
Drive, Belie Mead NJ 08502.

level from beginner to profes­
sional.

Part 1 introduces each charac­
ter by calling lor the student to
press a key, then hear the proper­
ty sent Morse code equivalent and
vtew the character on the screen.
The sight and sound combination
is used for emphasized (dual sen­
sory) learning.

Pall 2 sends a properly formed
Morse character and requires the
student to respond by pressing
the appropriate key . If an incorrect
response is made, the character
will be resent. This win ccnneue
until the proper response is made,
or a special key is pressed to as­
sistthe student. At the end of each
session in this pall, the com puter
will grade the student's progress.

Part 3 sends properly formed
Mor se characters in random
grou:JS of five characters each.
The sending speed is eelecteore
lrom 5 GPM to 20 GPM. This pall
gives the student practice at writ­
ing down what he hears. The stu­
dent's written responses may la­
ter be checked for accuracy by
viewing the screen. The computer
will send these groups until told
otherwise, not just one group at a
l ime.

Random code groups were se­
lected, as they are lhe most diff..
cuh to "copy." Mastering 01 this
section will enable the passing 01
any code test given , il1Cluding the
commercial Radio Telegraph Op­
erators test .

All Morse is sent et 20 WPM.
Hence, the student has only to
learn character sounds once. This
method is sometimes rete rred to
as the Farnsworth method. Varied
sending speeds in Part 3 are at­
tained by adjustable spacing be­
tween the characters.

Operating instructions are in-

UNCLE Bill'S SOFTWARE
CODES AND ANTENNAS

Uncle Bill's Code Course is a
Morse code training program de­
signed for the Commodore C64
and C-128 computers. The Code
Course is very user tnendly. The
program is broken into three
parts. allOwing instruction at any

automatic compensation 01 all
wire, connector, and switch resis­
tances in the measurement path .
The 2-wire approach allows man­
ual zeroing 01 the path's resis­
tance. There are many propo­
nents of each ; both have their
advantages.

As with all Slimlines, the meier
mounts on the front 01 the panel
only. The meter measures 3'12 x
4'12 x ~. and can be adapted
easily for programmable con­
troller or computer interlace. Par­
allel Of strobed BCD, serial ASCII,
RS232, or R$422 are all ava ilable.
This allows an easy way to grow
into an automation test or CAM
system.

As with all NES meters, th e
Slimline ohmmeter is backed by a
full3-year unlim ited warranty .

For more information or epon­
cation assistance, call or write:

NEB, Inc., 3003 Wakefield Drive,
Carpentersville IL 60110; (312)­
426-5900.

The NES Slimlina ohmmeter.

4-WI~E ~ESISTANCE

"' EASU~EMENT

SWI TCH
lind.' lUI

The new addition to the Slimline
seree 01 digital panel meters al-­
lows reading resistances never
belore possible . With the high res­
olution, stability, and accuracy of
this latest product, you can deter­
mine if just one turn of a winding
(motors , transformers) is shorted.
Th e co ntact resi st an ce o f a
switch, relay, or connector, can
easily be measured .

The Sli mline ohmmeter uses
high-stability, amplifier circuits to
permit better accuracy and stabili­
ty than most laborato ry units .
These integrated ci rcuits and
techniques are the same ones
used in the past in medical elec­
tronic-monitoring equipment. The
ohmmeter is capable of the 4­
wire- or a-wee-measurement
technique. With the 4-wi re ap­
proach the extra two wires allow

cll.lded. Requires a TV type-F ceo­
nector on your coax.

For further information, contact
Grove Enterprises, Inc., PO 80)(
98, Brasstown NC 28902; (BOOr
4.38-8155.

NEWSLIMUNE
OHMMETER BY NES

EW PRODUCTS

The Omn; antenna.

AN IMPROVED
OMNI FROM GROVE

The Omni, developed by Bob
Grove and now improved, is a
non-directional vertical d ipo le
with continuous 30-960 MHz cov-
erage. A single 66-il1Ch element
works on the harmonic pnnctple to
provide in- and out-of-band scan­
ner reception throughout the
VHF/UHF spectrum .

low band, high band, UHF, mil­
itary and civilian aircraft bands,
and cellular radio telephone, all
can be received on this one anten-
na. All mounting hardware is in-
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the series of rf design-aid pro­
grams for problems frequently ex­
perienced in radio frequency de­
sign . RF Notes NO. 2 contains lour
programs and can aid in such ac­
tivi ties as "Inductor Design." Sil').
gle-Iayer coils, both close- and
space-wound, and Toroid coil de­
sign . " Co m p le x Impudence
Matching Circuit Design includes
L, PI, T, and wideband configura­
tions. " Attenuator Pads," designs
11 different pad configurations.
Additionally, a short program,
" Capacitor Appl ication Evalua­
tion," is included. Color or m0no­

chrome, for IBM 128K, graphics
card required. For more informa­
tion. call or write Etron RF Enter­
prises, PO box 4042, Diamond
Bar CA 91766; (714) 594 8471 .

YAESU HAS TWO
NEW IN-LINE METERS

Yaesu Electronic Corporation
announces two new in-line swr
and power meters . The YS-60
measures both average and peak
power output , reflected power,
and vswr in the range from 1.6 to
60 MHz. The YS-SOO performs the
same measurements covering the
140-to-525-MHz range . Three
funct ions provide monitoring of ei­
ther forward or reflected average
transmitter output power for CW,
AM, FM and FSK modes, and
vswr tor testing the performance
of antennas. The linear circuit de­
sign assures accurate measure­
ments with min imum insertion
loss over the entire specified fre­
quency range, even at low power
levels.

For fu rther information, contact
any Yaesu dealer or Yaesu Elec­
tronics Corporation, PO Box 49,
Paramount CA 90723.

73 does not keep subscrip­
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

SubKrlption Dept_
PO Box 931
F.nnlngd.le, NY 11737

Please send a description
of the problem and your
most recent address label to:

7.'~ " "'d l.,J,\nuI.pu",

RF NOTESK2
RF Notes No.2 is the second in

the publisher, Grove Enterprises,
Inc., PO Box 98, Brasstown NC
28902.

Yaesu 's Y~merer.

Yaesu 's YS-500meter.

MONITORING rIMES
GROWS TO 40 PAGES

Monitoring Times , the compre­
hensive and timely tab lo id on
mon itoring the total radio spec­
trum, has now grown to 40 pages
at no additional increase in sub­
scription cost.

MT covers VLF to microwave ,
BBC to setennes. law enforce­
ment radio to private broadcast­
ers, aircraft to ships at sea, for
complete listen ing coverage. Free
sample available upon request to

projects section with easy-to-build
fi lte rs , tuners , receivers, de­
scramblers, antennas, power sup­
plies, converters, amplifiers, and
other essential accessories forthe
serious listening hobbyist.

Containing 94 pages (so ft ­
bound, 8-1 f2 x 11) and more than
100 illustrations, charts, and tao
tses. The Lisrener 's Handbook is
a reference for any listener to the
first 1,000 megahertz of the radio
spectrum.

For further information, contact
Grove Enterprises, Inc., PO Box
98, Brasstown NC 28902.

cluded as a part of the program,
and are carried on the screen .

Antenna System

Uncle Bill's " Antenna System"
is an antenna modeling and de­
sign package usable for planning
HF antennas of most types. It is
very user friendly and has helpful
graphics. The program is broken
into two parts.

Part 1: Designs standard (fUll
size) antennas of horizontal, vert i­
cal and yagi types. Merely enter
the frequency you wish to design
an antenna for, and the screen will
fill with all the necessary dimen­
sions for proper planning. Ask the
computer for a d isplay, and a
model 01 your selection will be
shown graphically. complete with
dimensional labels.

Part 2: Designs dipole antennas
of reduced size for the ham who
does no! have the necessary lot
size for full-sized HF antennas.
The operator has only to enter
the frequency 01 planned opera­
tion and answer a lew questions
about his own circumstances (all
menu driven). Based upon the re­
sponses, a computer model of a
custom designed antenna will be
d isplayed. All d imensions are
given with the graphics model.
The " Antenna System" is perncu­
larty useful for designing eo- and
t ee-meter antennas.

Operating instructions are in­
cluded as a part of the program,
and are carried on the screen.

For further info rmation , con­
tact: Uncle Bill 's Fine Software.
PO Box 2403, Falls Church VA
22042.

THE LISTENER'S HANDBOOK
FROM GROVE

Two of the most popular Grove
books were Bob Grove's Commu­
nications Monitoring and Behind
The Dial, now out of print .

The basic SUbject material has
been taken from those two books,
extensively reorganized, updat­
ed, and supplemented, with new
illustrations and photos . The re­
sult is The Listef18r's Handbook ,
by Bob Grove.

Virtually every topic 01 interest
is explained in Bob's easy-to-un­
derstand manner. Subjects il').
clude the radio spectrum and its
users: security and surveillance
equipment and tecnnqoee. in­
cluding scrambling ; how to
choose a receiver; select ing the
best antenna for your installation;
all about coax cable, preamplifi­
ers and preselectors; interference
and its cures, and other topics.

For the do-it-yourselfer. Bob
has included a specia l home

" When You Buy, Ssy 73 "
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The Afar; 260 ST is a ser;­
ous challenge to the Apple
Macintosh and wilt open
up a major fight in the
personal computer market.

-

otter. First, I will otter the computer
itself for only $299. You will need, in addition,
either one or two d isk drives and either an
Atari monochrome or color monitor or your
own TV. If you order with your credit card dur­
ing our introduction 1will ship your order and
only bill you for the postage and 1/3 the pur­
chase price. I will also add a few software
packages free including " l ogo"-a begin­
ners programming language, a disk for pro­
gramming in BASIC and Neochrome-a
graphics paint program.

COMPARE THE TWO
After you receive the Atari ST, put it next

to your Mac or Amiga or even IBM. See how
extremely sharp the g raphics appear.
discover what a perfect word processor it is,
how great the keyboard feels and finally how
much faster and quieter it runs.

If you're not convinced that the Atari is far
superior to your present computer and a fan­
tastic value, simply return it and 1'\1 refund your
modest down payment plus our postage and
handling charges. If you decide to keep it,
I'll bill your credit card account for the remain­
ing balance and enroll you in our discount
software club (a $50 value) that lets you buy
software for up to 50% all the retail price.

But act fast. We have only 2.lXXl units and
1.000 free memberships that we will oller as
part of this introductory program and we are
certain they will go fast. Order today.

To order. credit card holders call toll free
and ask for product by number (shown in
parentheses). Please add $20 per order for
postage and handling. (If you pay by check,
you must pay the full amount but we will pro­
vide you with a bonus software package.)
ST Keyboard, CPU & Mouse(4060B) $299
Disk Drive (4056B) 199
Monochrome Monitor {4057B) 199
RGB Color Monitor (4058B) 399
Note: A list 01 software will come with the unit.
I8AI lIS . "" lid h ele",.,. al l . ' .....a..-1AaJ_.
Cotp. Co'IlI>'lXbe" AtnigliI.-e ndtio'wAs alCo"'iCl<be~
aootoo::ll TO. Apple " Maso«>s/l ate~ aI Apple (;om.
puIe(-, 1tIc. Atlwr. Sf '" LOQO ate lI"lIdlwn8Ils oJ AIM Ccox>.

PRODUCTS
THAT

® THI NK
One JS&A Plaza

Northbrook. Illinois 60062
CALL TOLL FREE 800 228·5000
It. r.ooou add 7'MI sales lax. CUS&A Group. Ire .198i

'" G
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pared to the Mac's 7.83 and the Amiga's
7.16. And the speed of the unit is hardly af­
fected by the memory requirements of the
monitor which in the Amiga can eat up much
as 70% of the unit's cycle time or speed.
Keyboard This is the part I love. The Mac has
a small59-key keyboard and a mouse. That's
all. The 95-key Atari has both a mouse. cur­
sor keys, a numeric keypad and ten function
keys. The keyboard looks fantastic and is
easy to type on. Although the 89-key Amiga
has almost all the features of the Atari
keyboard, it looks like a toy in comparison.
(Sorry Commodore, but that's my opinion.)
Disk Drive The Mac 's 3Y2" disk drives run
at variable speeds-slowing down as they
run. The Atari 3V2" d rives run faster at a con­
stant speed-and Quieter than any other unit.
Features The Atari ST comes equipped with
the same printer and modem ports as the IBM
PC-a parallel and RS232C serial port. The
Mac comes only with a tiny non-standard
serial and modem port. The ST has a hard
disk interface capable of receiving 10 m illion
bits per second. There are two joy stick ports
and a 128 K cartridge port for smaller pro­
grams or games. It has 512 colors (for the col­
or monitor), it has a unique M IDI interface In­
to which you can plug your muec synthesizer
and record o r play back your music.
Software Right now, the Mac has more than
the Atari ST and the Amiga combined. The
Atari is a new system but the track record of
Atari's Jack Tramiel and the potential of the
new unit is causing a flood of new software
tilles. In fact, I' ll predict that eventually the
Atart will have more software than the Mac.
There are now hundreds of tmes. from word
processing to spread sheet programs, from
g raphics and games to data base
management-all with those easy drop-down
menus and windows. There's plenty from
which to select now and plenty more to come.

If you think I'm enthusiastic over the ST.
listen to what the press is saying. Byte
Magazine just called it the " Computer of the
year for 1986." Creative Computing exclaim­
ed, "Without Quest ion. the most advanced.
most powerful micro computer your money
can buy." and finally, the Alan ST is the best
selling computer in Europe and acclaimed.
"The computer of the year ," by the European
personal computer press.

1am going to make the ST so easy to lest
in your home or cttce thai it would be a •
shame if you did not take advantage of my

•
rl
I

Atari's new computer
serious threat to Macintosh.
Will the Amiga survive?

By Joseph Sugarman

Imagine this. If I could
offer you a Macintosh conpcter-cta com­
puter that sells lor over $20(0)-101' one third
the price. you might wonder.

But what it I otfered you a bener ccrnputer
with none of the disadvantages of the Mac
and what if I added new features which im­
proved its speed and performance? That's
exactly what Atan has done in an effort to
grab the bal11rom Apple and really explode
into the personal computer market.

HEADING EFFORT
Heading the effort at Atari is Jack

Tramiel-the same man who built Corn­
modore into a billion dollar corporation. sold
more computers than any other man in the
world and believes in giving the consumer in­
credible value without sacrificing quality. The
new Alari is a perfect example,

First, let's compare the new Atari $T 10 the
Macintosh and the Commodore Amiga. Sorry
IBM, we can't compare the $T to your PC
because yours is almost five years old, much
slower, and, in my jUdgement, over priced.
Price The cheapest you can gel the Macin­
tosh with 512K of memory is $1800 with a
one-button mouse, a disk drive and a
monochrome monitor. The Amiga sells for
$1995 w~h a two-button mouse. a disk d rive
and a color monitor. The Atari ST sells for
$699 w~h a two-button mouse, a disk d rive
and a monochrome monitor and for $200
more, a color monitor. Read on.
Monitor With the Mac you can only use its
9" monochrome monitor and with the Amiga
you can only use its 12" color monitor. With
the ST you have a choice of either a 12 "
monochrome or high-resolution color monitor
or your own TV set.
Resolution The number 01 pixels or tiny dots
on a screen determine the sharpness of a
computer monitor. The Mac has 175,104 pix­
els and has one of the sharpest screens in
the industry. The Atan ST has 256.000 pix­
els or almost a third more than the Mac. And
the Atan color" mooito- compared 10 the
Amiga in its non interface mode is 128,0Cl0
pixels or exactly the same.
Power AD the computers have a 512K
memory with a 68000 CPU operating with a
32-bit internal architecture. But Alan uses four
advanced custom chips which cause the
CPU to run faster and more elliciently giving
it some tremendous advantages. For exam­
ple, it has a faster c lock speed of8Mhz com-
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probably be in a ham museum
now.

Is there any reason for me to get
going on slow-scan again? liried
that around 15 years ago and had
a ball . But then, like most every­
one etse. t gol bored with the lack
of program material from others­
and lazy in making my own. I re­
member a chap gett ing nxcc on
slow-sean-how many count ries
might I work today if I had a good
station ? Are any DXped ilions
dragging along slow-scan equip­
ment? I remember making SSTV
contacts when I operated from
KC4DX on Navassa back in 1972,
and also from Amman as JY8AA,
and also from JY1 in 1973.

what's my best bet in gear to
wo rk thro ug h OSCAR these
days? My oid 4321145-MHz 1975
setup is long gone. My best OX
was Moscow, where I had a 20­
second window one day. That
took some doing-and luck. But
what should I get now to get on
wilh a good signal? If you 're work­
ing the sateune with some suc­
cess, let me know what I need in a
rig , a receiver, and antennas.

One of my great enthusiasms
around 15 years ago was cross­
band repeater operation. I had
WR1AAB set up on our nearby
Pack Monadnock mountain, with
cross links to six and ten meters.
With that, the local two-meier
gang was able to make lots of con­
tacts all around South America. I
had another repeater setup at
home linked 10 twenty meters .
The FCC scotched that for a few
years, but now it's blooming again
and I'd like to know what you' re
doing along this line. Who knows,
I might be in your neighborhood
and want to see what I can work. 1
get around a Iol-a whole lot.

So if you're having fun with
Myoid 1948 AnY gear should some special ham interest, tell me
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AND ANOTHER THING, • •

The word is that a lew of you
have been busy doing more than
just rag-chewing. I don 't put much
stock in these reports , but just in
case you have been play ing
around wilh some crazy th ings
like slow-scan, RnY, satellites,
~boUnce,orsuch,kncNVthatl

want to hear more about what
you're doing and, if you know, why
you're doing it.

It's been years since I used
AnY, so I hardly know where 10
start today. Whal do you recom­
mend I bUy? 0 0 you have to build
anything? Who's on the air for me
to talk with? How about contests?
How many get involved and what
does it take to win? How many
countries can I hope to work on
RTTY tnese days? How many
standards are there? Do I use the
old five-bit code, ASCII, or what?

Hmmm, that paunchy chap on the left has been dipping into too many
dim sum. That's me with Tim Chen BV2B in the middl8 and Ken Miller
K61R on th8 right. K8n and I have been visiting Tim evel)' OCt0b8r for a
whi/8 whil8 on a round of Asian consumer 818Ctronics shows. As a
malt8roffacta surpris ing numb8r ofhams are on th8 trip with us- which
mak8s it all th8 more fun. MaybB you worked Tim or his recem visitor,
Barl)' Goldwat8r, during the ir January stint.

interested in what you think of the
products which are currently ba­
ing advertised in the ham maqa­
nnes. But I think we also will be
interested in older products, ones
we see at flea markets and ham
auctions, so don't figure it's too
late once something has been out
for a year or so. Heck, I'm still
see ing Gonset Communicators
selling at Oayton!

Once I'm able 10 get your Home
Test Re;JOrt into 73, I'd like to set
up a place on the reader-service
card for everyone to vote for the
most helpful report ot the monlh ,
with perhaps a $100 reward for
the winner. I believe that good ac­
tions should be rewarded .

Send your reports to Home Test
Reports, 73Magazine, WGE Cen­
ter . Pet erborough NH 03458.
And,yes, I want to hear from hams
anywhere in the world .

ham gear. So,like you,l read over
the ads carelully. Since the small­
er the type, the better the bargain,
I tend to gel out my magnifying
glass and go over the dealer ads
with particular care . But I find my­
self getting confused. Oh, I know
most of the model numbers, but
001 all. And I remember some of
the recommendations I've gotten
over the air, but I'm not so sure
about some 01 the gear I'm inter­
ested in buying.

What I'd like to see is a regular
listi ng - ma ybe quarterly-of
what you think of all that ham gear
you've bought. If you 'd just go
through your ham shack, list the
gear you're using and let me know
how you like it-say, on a scale
from zero 10 nine-I'll tete up the
votes and run them in 73, listing
the make, mode l, number of
'IOtes, and average score . Sure, I
expect a manufacturer will send in
a nine for his equipment, and his
competitor will send in a zero. But
by the lime we have a few hundred
VOles, we'll have a very good idea
of where truth lies.

Another thing. I enjoy reading
the reviews of new products as
much as you do. But I'd much
rathe r kno w the opinions 01 a
dozen or so active ham s who
bought the unit , aller using it for a
lew weeks, than the opinion of
some joker who is writing to make
money and who doesn't want to
make the manufacturer mad by
being 100 critical. I want to know
what the average ham thinks of
the product-what you think 01 it.
So, the next time you buy a new
piece of gear-an antenna, a rig,
an HT, test equ ipment, or any­
thing else-once you've used it
for a while and know its good and
bad points, how about dropping
me a letter and telling me what
you've found? If I print it I mighl
Just extend your subscription a
month or two-maybe a year, it I
find your opinions particularly in­
teresting. Mostly you'll be doing
it ertner to help other hams avoid
a bad experience or to help a
manufacturer who has brought
out something worth knowing
about. Here's a chance to ta lk
about ease 0 1 use, instructions,
damned-fool dials, weird connec­
tors, good signal reports, and so
on.We're supposed to be commu­
nicators, so let's communicate!

Most of us will be particularly

EVER SAY DIE

from page 4

WHILE YOU'RE WRITING

One thing that is never far from
my mind is getting a new piece of

So. what have you found to
wor1< best in spreading HI? Has
anyone found demos in shopping
malls 10 do anything? Most of the
ones I've seen have kept the pub­
lic so far away that they couldn't
see. hear, or understand what
was going on. There's a seuce­
structive drive to show off esoteri·
ca such as slow-scan or ATTY at
la irs and malls. These are just
ego-gratificalion exercises. If we
want to get HI around we may do
better to stick to simple things like
voice communications and rag­
chewing. What 'v.e you found?

To change metaphors. I think
you may find thai it' s important
both to expose and re-expose the
potentially infected to the virus.
It's sort of like gett ing them to lake
the bail, then setting the hook.

In my case. Fred had me baited ,
but the hook didn't realty set until
about five years Ialer when some­
one gave me a box of radio parts.
There were enough for me to build
a radiO circuit out of Popular Me­
chanics . The hook was set-coer­
manently. So let's hear it on how
you got caught up in amateur ra­
dio. Did you go lor the bait and get
hooked like I did? We can learn
how to spread our joy to others if
we share our experiences.

Yes, I know, you 've probably
never written 10 an editor before.
Well, that sort of irresponsibility
doesn't wash with 73. When you
send in your subscriptiOn you 're
just getting started here. I expect
you 10 join me and the others to
get some recognition for the hob­
by,to get more hams, and 10 help
get us back to where every major
communication development has
been invented and pioneered by
hams, the way it used to be before
1963 .

Did a ham magazine have
much to do with your getting li­
censed? If so, try to remember
what it was that did it to you. l et
me know so Ican do it some more.
I can make 73 any way I want it ,
and what I want is to make it so it's
got what you want to read and will
help amateur radio to grow. let
me hear from you.
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and the other 73 read ers what
you're doing, why it's fun, and
how we can join in the fun. What
can we build? What can we buy?
What short cuts are there to save
some money or time? How about
some references to good informa­
tion sources?

GOOD HELP
If I'm going to get 73 back into

shape, I'm going to need a lot of
help. I know some things to doand
you 'Utell me more, but I'm looking
for someone for my staff who can
make my W2N$O/1 ham station
really sing. I want to work with
someone to help me get active on
OSCAR again, to get on RTTY
again, and to see what I can do
with packet radio. If you know 01
someone with some experience in

some of these thi ngs and who
would like more than anything
else to make hamming a life's
wor1<, someone with some techni­
cal smarts-any age, any sex, any
race, any religion-pass the word!

Look out Ham Radiol Look out
CO! 73is going to do those things
wh ich should be done so yo u
won 't want to miss an issue-and
maybe we can gel amateur radio

itself moving again. We have the
greatest hobby in the wond, and
that's not just puffery. Our hobby
is the key to getting our country
back into the act in consumer
electronics, so you and I have a
responSibility. We've got to make
amateur radio and the fun it pro­
vides known . I need your help to
do this. If we can work together.
nothing can stop us!
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SPECIAL SALE!

~
Now $49.95

more than 500 OSOS on either
mode will receive cert ificates .
AARl affiliated clubs also com­
pete lor gavels on three levels: un-

•

ARRl lntemational oxContest-phone
Virginia State aso Party
Yl-ISSB aso Party-CW
Bennuda Amateur Radio Contest
Rio CW OX Party
CARF Commonwealth Phone Contest
ARRl1 44-MHz Sprint
ARRl 22D-MHz Sprint
ARRL 432-MHz Sprint
ARRl1296-MHz Sprint
ARAl5O-MHz Sprint
National6-Meter Invlt. Net Activity Day Contest
ARRl VHF aso Party
ARRl Field Day
CARF Canada Day Contest
IARU Racliosport ChampionshIp
ARRl UHF Contest
New Jersey aso Party
ARAl VHF aso Party
Rio CW OX Party
ARRl Sweepstak.s-eW
ARRl Sweepstakes-phone
ARRl 160-Meter Contest
ARRl 1D-Meter Contest

~ WIllI .. ... ie. tit.
.s.rve Sl ~ 00 .... 00....

CALENDAR

Call 2nd laI~"Irkh

ChaI:ge-Ri'te {\'i"-'~'::\\"t"
P.O. Bos: 4175. vern Beach. FL 32964 (305l 23

Features:
-Charges in 15 minutelll .Jb-14Vdc iDpul

·AotomalkVoItaIecut-Gtr .No .... Il!OOlJ
.s.ttery ~·IIIINI...p .Pr'oftD in daDy_

Optional AC Napta' db OC sod mobile conk
anibNeS" 13-$9,95

New for

FJE~()()[) TH-21A.31A.41A
a Fastcharyer
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Mar 1-2
Mar8-10
Mar 15-16
Mar 15-1 6
Mar 29-30
Apr12- 13
Apr 14
Apr 22
Apr 30
May8
May 17
May31-Jun 1
Jun 7-8
Jun28-29
Jut 1
Ju112- 13
Aug 2-3
Aug 16- 17
Sep 13-14
Oct 11-12
Nov 1-2
Nov 15-16
Dec 5-7
Dec 13-14

tional single-band and multi-op
certificates will be awarded if sig­
nilicant effort or competition is dis­
played. Also, OX entrants making

EXCHANGE:

WIVE stalions send RS and
state or province. OX stati ons
send RS and power as three-d igit
number approximating transmit­
ted input power.

SCORING:

All stations count 3 points per
valid oso, WNE multiply aso
points by sum of OXCC countries
(except US and Canada) worked
per band . OX stations multiply
aso points by number 01 US
states (except KH6IKl7) and Dis­
tr ict of Columbia (DC) , VE1-7,
VO, and VE8IVY1 worked per
band (58 maximum per band).

time . Separate, chronol og ical
logs must be kept for each band .

(Cl QRP-10 Watts input o r
tess (or 5 Watts output Of less),
single operator, anoanc Oflly.

Operators must observe the
limitations 01their operator licens­
es at all times. Your caJisign must
indicate your OXCC country sta­
tion location. One operator may
not use more than one callsign
from any given location during the
contest period. The same station
may be worked onty once per
band; no crossmode, crossbancl,
or repeater contacts. Aeronauti­
cal- and maritime-mobile stations
outside the US and Canada may
not be worked for aso or multi­
plier credit by WIVE stations. All
transmitters and receivers must
be located within a 500-meter-di­
ameter circle, exclud ing directly­
connected antennas . This pro­
hibits the use of remote receiving
installations. However, multi-op­
erator stations may use spotting
nets for multiplier hunting only.

AWARDS:

Plaques awarded to top WNE
scorer in each entry category; top
scorer in the single-operator all­
band category worldwide and on
each continent ; worldwide lead­
ers in the single-operator single­
band, aRP, multi-op single-trans­
mitter, multi-op two-transmitter,
and mult i-op unl imited ca te­
gories-pius additional special
plaques as sponsored . Certifi­
cates will be awarded to top sin­
gle-operator, allband entries from
each country and AARL section;
top single-band entries in each
US call area and each country; top
mum-co entries in each country,
US call area, and in Canada . Addi-

ONTESTS
Robert Baker WB2GFE
15 Windsor Dr.
AteD NJ 08004

OX CONTEST-
PHONE ARRL INTERNATIONAL

Starts: 0000 UTe March 1
End s: 2400 UTe March 2

This annual OX contest for all
OX hunters is sponsored by the
AARL and open 10 all amateurs
worklwide. WNE amateurs are 10
wor1l: as many amateur stations in
as many exec countries as pes­
sible on 1.8 to 30 MHz, excluding
the 1Q-MHz bane!'. Foreign ama­
leurs are to work as many WNE
stations in as many states and
provinces as possible . Check
OST lor any last-minute rule
changes. Operating categories in­
clude:

(AI Single Ooeretcr-ccre per·
son performs all operat ing and
logging functions . Spotter nels
are not allowed and only one
transmitted signal may be used at
any given lime. Within the single­
operator category, participants
may compete within all band or
single-band categories as well .
Sing le-band entrants who make
contacts on other bands should
submit logs for chec ki ng pur­
poses.

(B) Multi-Dperator-more than
one person operates, checks for
duplicates, logs , etc. Within this
category, entrants may compete
within sing le-transm itter, two­
transmitter, or unlimited-transmit­
ter categories. Single transmitter
implies only one transmitted sig­
nal at any given time and once
station has begun operation on a
given band, it must remain on that
band for at least 10 minutes. lis­
tening time counts as operating
time. Mutti-op single-transmitter
statio ns must keep a sing le.
chronological log for the entire
contest period.

Two-transmitter mulli-op en­
trants are limited to only two trans­
mitted signals at any given time.
Again, each station must stay on a
given band for a minimum of 10
minutes. Both transmitters may
worll: any and all stations: the sec­
ond transmitter is not limited to
only working new multipliers.
Each of the transm itters must
keep a separate log.

With an unlimited number of
transmitters lor multi-op entrants,
only one transmitted signal per
band is permitted at any given

"When You Buy, say 73"



limited, medium, and local clubs.

ENTRIES:

All entrants are encouraged to
use offiCial forms available from
ARRL headquarters to report con­
test results. logs must indicate
times in UTC, bands, calls, and
complete exchanges. Multipl iers
should be clearty marked in the
klg the first time worked. Entries
with more than 500 total OSOs
must include cross-check sheets
(dupe sheets). AU operators of
mulfi.·op stations must be l isted.

Entries must be postmarked
within 30 days of the last con test
weekend, otherwise they will be
classified as check logs- no ex­
tensions, no exceptions. All sta­
tions are requested to send their
en tries in as early as possible.
Each entrant agrees to be bound
by the provis ions of the ARRL
rules , licensing authority, etc. The
decisions of the ARRL Awards
Committee are fina l. Usual ARRl
disqualification rules apply. Ad­
dress entries and forms requests
to ARRL Headquarters, 225 Main
sr, Newington CT 06111 .

VIRGINIA aso PARTY
Starts : 1800 UTC March 8
Encls: 0200 UTe March 10

The 1986 aso party is aga in

sponsored by the Sterling Park
Amateur Radio Club 01 Ste rling
Park VA.The same station maybe
worked on each band, once on
each mode. VA stations may con­
tact in-stale stations ro- 000 and
multiplier credit. VA mobile sta­
tions must sign as mobile and may
be worked in each new county
they operate from for new 000
and multiplier credit regardless if
previously worked on the same
band and mode in another county.
Stations on county-nne borders
count for only one 000 regard­
less of the number of mu ltipl iers
they offer. a RP stations must run
5 Watts or less for their entire co­
erating time.

EXCHANGE:

aso number starting with 001
and aTH consisting of sta te ,
province, OX country, or VA coun­
ty. VA stations note that the refer­
ence lor valid counties is the CO 's
Counties Award Record Book ,
whiCh lists a total of 95 counties.

FREQUENCIES:

Ph0ne-3.930, 7.230, 14.285,
21 .375, 28.575, and anywhere on
16O-meter band except in OX win­
dows. CW-60 kHz up from the
low end of each HF band and any-

where in t ee-meter band or Nov­
ice subbands.

SCORING:

Count one point per voiCe a s o ;
two points per non-voice aso
(RTTY, CW , SSTV). No cross­
mode aSOs. VA stations multipty
total OSOs by the sum of stales,
Canadian provinces, OX coun­
tries , and VA counties worked .
Others multipty a s Os by the num­
ber of VA counties worked. VA
mobiles may count fixed stations
only once as multipliers. VA sta­
tions vying for the CW-only award
will have only CW contacts and
multipliers counted.

AWARDS:

Engraved plaques to the teo­
sco ring stat ions in the following
cateecnes: High VA single opera­
tor (fixed location, multimode);
high VA CW-only station: high VA
mobile; high out-of-state (inchJd­
ing OX) station; high VA a RP sta­
tion; high 4th call area club award;
and high out-er-state station . Cer­
tificates awarded to winners of VA
counties, states, Canadian prov­
inces, and OX countries.

ENTRIES:

Follow ARRl standard contest

guide lines for logs. Indicate each
new multipl ier as worked and in­
clude a summary sheet with your
log . Indicale on summary Sheet if
mobile, ORP, or if en tering for
CW-only award . Put your name,
callsign, complete address, and
name of your radio club (if vying
for the club award) on the entry
forms. Mailing deadline is April "
1986, and should be addressed
to: Virginia 0 00 Party, clo Barry
Pybas KW41, 313 W . Derby Ave.,
Sterling Park VA 22170.

WISCONSIN aso PARTY
Starts: 1800 UTe March 9

Ends: 0100 UTe March 10

Use both CW and phone; sta-
tions may be worked once per
mode on each band . Mobiles may
be worked once per mode per
county that they ope rate from. No
repealer a s o s allowed! Entry
classifications include: single co­
eratcr. Single transmitter; mult i­
operator, single transmitter; multi­
operator, multi- transmitter; single
operator, NovicefTechnician .

EXCHANGE:

RS(T) and stale, province, or WI
county.

•

roWER VALUES

BJX SUPPLY COMPANY
P.O. BOX 388 ,CORFU. NY 14036
T el.: (716) 599·3791 after 6 PM

r---- - ---~

I PIeose reserve my copy oIll1e 1986 Dick SmtltI I
Co lolog I e nc lo se $1 10 cove r shipping

I Name I
I Address I...I Co, I
I "p I
I DOC . SMIIH fUCT8OH!CS I"IC I

PO"". n ..,"_C"'" CA 9olO6J
M~I"'G '011 THlllICTI/ONICSI"THUStA$~
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RumJ TRYU)N A RC· w wer.;
designed and fahricarcd in
Canada to survive the severe
norrhem climate, 1I0W

ava ilable in t he USA at
REASO N ABLE PRICES
rangill~ fmOl .$.'\30 to .$2500
and hd ghu between 32 and
160 feet ,

EASY ASSE....18l.Y: Ij ¢Jtweigtu
S-ti . of triJ","'\Iur 'C\.uon\ in .I

mod ullr I.JI'..TT nl,: ..k"S~ .

M A D E -m l.ASf: High rcn~i1e

\t~h _,..'t:l and qwlitv zinc
,,~l,lt1'¥ (AsT .\t :\-526
~"1l1catM," ) . I';Unu'¥ .l\aiIaNe.
ZHK'rLIlCd _teelt'otl». \ 'im ulh­
maintenance tree.
Guved and tm.·-sunding \-eNc>m

a\"ailal'ok; \h'l"r..-J l-a.:tnr.... 0ir\....."1
and puram......-d OSE FeLL
YE\ R altcr incrallarion.

\ \'ritc lIr call "IXSL:1'1'1.Y co.
10.,. tull il1 t;"ma(lon dnd price
\hn·1.

h .- l lroWr 1"Jiw-t- \lTl'''' TR\'I 0 :-; .\ 1.... :-;11·
~ACn}RJN{; O lMI'AS Y. rru
2/ Ilo"".ud A\...~ "" . FJm'r• . OIll.l!10
CAN AllA N.1I1 2(V
',\lK : (1),\'1>111<1,\',' "'_ ....,. .. ,-/"_

,...: _ ....... .. -"' /,, _ A .'<¥'I:"7f! " . H ,ll
1'/:1/5 .. ' (' «! fIf'Jr OJ ..

ATTENTION

Foreign Computer Storesl
Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of mi­
crocomputer information that
CWlPeterborough provides.

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling InCider,
80 M.icro, Run, HOT CoCo
and AmlgaWorld , contact :

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK. NY 10016
PHONE(212) 686-1520

TELEX-620430



AWARDS:

Printed awards to the top scorer
in each state, province, country,
and DOK area . The top scorer in
Canada, US, UK, and West Ger­
many shall receive a trophy to be
awarded at the Society's Annual
dinner held in October 01 each
year . Round trip air transportation
plus accommodation will be pro­
vided to overseas winners to en­
able them to receive their awards.

Bermuda stations. the muhiplier
is the total number of states,
provinces, cccnmee. and DOKI
worked on each band. A muhipfier
may be counted only once per
band.

ENTRIES:

Logs must show all dates and
times in UTC. A separate sheet
must be used lor each band. All
contestants should compute their
own scores and check lor dupli­
cate contacts. Dupe sheets must
be submitted with logs to cover
each band where more than 200
contacts are lOgged . For every du­
plicate contact for which points
are claimed, a penalty or three
contacts will be deducted by the
contest commrttee. An excess 01
claimed duplicates may mean dis-

$:17'1.'1"
$l'l'J.\l:'
$~H\I'

$.N" " ~

$24\1 '1'
$~W ,,~

514\1\1.'
$ lfJ9 \1~

must not be less than three con-­
secutive hOurs. All stations must
be single operator only and must
be operating from their own pri­
vate residence or property. All use
bands, 80 through 10 meters . No
crossband or crossmode contact s
are permitted.

EXCHANGE:

All stations will send RS(T) re­
ports and give the following:
Canadians add province, UK sta­
tions add county, US stations add
state, West German stations add
oOK..., Bermuda station s add
parish . US and Canadian stations
may exchange reports with West
German, UK, and Bermuda sta­
lions only . UK and West German
stations may exchange reports
with US, Canadian, and Bermuda
stations only. Bermuda stations
may worlo:. stations in the UK, US,
West Germany. and Canada only.

SCORING:

Each completed contact, on
each band, counts 5 points . A
phone and a CW contact with the
same station on the same band
will count if they are made at least
30 minutes apart. For all stations
outside Bermuda, the multiplier is
the total number of Bermuda sta­
tions worked on each band . For

POWER AMPLIFIERS

7....."',
'l'U , ~W · IIHI

'l,tH~~ · ·" ' , .
,t MH~~,"'·1. .

~m'''·•..­
\1\1I .IH 2'~)·'

\ 1\11 .144 If~J L'

\1\ILlH If.~'

"'\II.H~· ."''' .
"''''1.1 U-1lH.'....'.,

'"~
1M.•'
s·..."S-,".,
$4".'"

- .

(617)263.2 145
I -~.._ _..•_,.. , I
, ...,,-

70/ MHM -UI

ENTRIES:

All entries must contain a 109
consisting of: time in UTC. call,
RS(T), state , WI county, mode.
and a score summary. Summary
must include your name, address,
and callsign. Circle new multipli­
ers as wor1<ed. Logs containing
more than 100 OSOs must be ac­
companied by a dupe sheet (use a
separate dupe sheet lor each
mode) . Mobile entries must indi­
cate county changes in log and
submit a separate dupe sheet for
each county. Entries must be
postmarked by April 15 and sent
to: Wisconsin OSO Party, c/o
West Allis Radio Amateur Club,
PO Box 1072. Milwaukee WI
53201.

BERMUDA AMATEUR
RADIO CONTEST

Starts : 0001 UTC March 15
Ends: 2400 UTC March 16

Thi s is the 28th year, again
sponsored by the Radio Society of
Bermuda. The contest is open to
all licensed amateurs in Canada,
USA, United Kingdom, and the
Federal Republic of Germany. Of
the 48--h0ur contest period , your
total operating time cannot ex­
ceed 36 hours, with oN periods
clearly logged. Each off period

~" .",,,.....
-" 'm ">,\'~"c"-,'>'\,,,,,,n
-,.....",,""
1""m' ~'''' I I'

I .....·"

ANTENNAS nnel... " Om ....U" ,

I '''' ~'
I ll " '"
1~7'I '"

I" "
I~ \

~Pf'Clrum Inlfrnlllionll i. Inc .
PMI OWcr 80' t034S
<'·oncord. ~..~s . 01742 l 'SA

. . . at last . . .
your shack organized!

A beautiful piece of lurni ture - your XYL will love it!

$184.50 S·F RADIO DESK
Deluxe- Ready to Assemble
Designed wilh angled rear Shell lor your
viewing comfOr1 and ease of operat ion.

FINISHES: Walnut or Teak Slain. S1
FIoo<~: :J9~ W~ by 30~ DMp

II dd , I 'onlIl l~ lo'mal,"" "" Requnl .
C~e<:u. MoI>ey O'd'''I , Ban ~lIme..,.'d

and Maste, Charge lI"epled
IIl ao lI_a,laole F.O.B. Clll_e, Cily. (In Ceht . IIdd 6% Salel TU.I

Floo, Space ~1 " W,de Oy 30'" Deep __ DEALER INOUIRIES INVITEO_ .

5199.50 S4 AmatHf' RadiO hrnc~,
4384 kEYSTONE AVENUE· CULVER CITY. CALIF. !I02JO - PHONE (213) 837·4870

------------------ "

'" '' I" ''''"", I" ~"' ~)'I'" ,.,~~"'''
"",""'.11".
"'hl '''''' I «

•

TRANSVERTERS

AWARDS:

Awards will be presented to the
highest single-operator scores in
each state and province. Wiscon­
sin awards to 10 highest single­
operator entr ies plus highest
multi-operator single- and mutti­
transmitter entries , highest Nov­
icefTechnician , and highest ag­
gregate club score. Club member
stations must be located within
50 miles of the club except for
mobiles.

SCORING:

Phone contacts count 1 OSC
point ; CW contacts cou nt 2 OSC
points, Wisconsin stations multi­
ply OSC points by total number of
states, provinces (13 max.), and
WI counties. OX countries count
lor eso points but not multipliers .
Non-WI stations multiply OSO
points by number 01 Wisconsin
counties (72 max.). As a bonus,
WI mobiles/portables add 500
bonus points lor each county that
you operate form outside your
home county with a minimum 01
15 OSOs per county to qualify.

FREOUENCIES:

PhOne-3.890. 7.290. 14.290;
CW-3.550, 3 .275. 7.050, 7.1 25,
14.050,21 .150.

WORK THE U.H.F. BA NDS
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,

qualification. No penalty will be
exacted against duplicates for
which no points are claimed. Each
page must be clearly numbered
and marked with contestant's call,
year, and band to which it refers.
All contestants must sign a state­
menllhallhey have complied with
the rules and terms 01 the ir li­
cense. An logs must be received
by the Contest ccmmmee. Radio
Society of Bermuda , Box HM275,
Hamilton 5, Bermuda , not later
than May 31. Overseas contes­
tants are recommended to tor­
ward their logs via air mail. All de­
cisions of the contest committee
are final. Bermuda Parish etore­
vranons are as follows:
SAN-Sandys
PEM-Pembroke
SOU-Southampton
HAM-Hamilton
STG-SI. George
DEV- Devonshire
WAR-Warwick
SMI- Smiths
PAG-Paget

YL 15SB aso PARTy-eW
Starts: 0001 UTe March 15
Encls: 2359 UTe March 16

The contest is open 10 all ama-

teurs but the emphasis is on mem­
ber participation and member-to­
member contact s . Operating
categories include: single opera­
tor , OXIWK partners, and YUOM
teams. All bands will be used.
VHF and UHF may be used, but all
contacts must be direct and not
through repeaters. Nets are not
allowed!

EXCHANGE:

RST signal report. State ,
province 0( county, name; Isse
number (it member), and OXJWK
partner's call.

FREQUENCIES:

On HF use the USA General­
class band portions. Check 80
and 40 meters on the hour.

SCORING:

Score 3 points for each member
contacted on own continent, 6
points if different continent. Non­
members cont acts count one
point regardless of location. Only
member station contacts count tor
multipliers. Multipliers are each

US, VK, ZL, and VE state or
province, plus each OX county.
When OXIWK partners contact
each other, it counts as a double
multiplier. It your total input is 250
Walts or less during the entire
aso party, then count an addi­
tional power multiplier of two. FI­
nal score is sum of asc points
times the tota l multiplier.

AWARDS:

Special certificates wil l be
awarded to the winners of each
category. Regular certifcates lor
country, US state , and Canadian
province winners.

ENTRIES:

Logs must show datelt ime
(UTC ), stati on esc-e. RST ,
mode , band , SSBer number,
statefprovincefcountry, and peri­
od of rest time. Summary sheets
show states, Canadian provinces,
countries, YUOM teams, OXJWK
teams, and partner contacts .
send logs and summary sheets to
Bill Earty WA9AWA, PO Box 401 ,
McHenry IL 60050-0401, prior to

April 30. Be sure to indicate whO
your OXJWK partner is!

RIO ew OX PARTY
Starts: 1500 UTe March 29
End s: 1500 UTe March 30

Sponsored by th e Pice-Pau
Carioca (RiO Woodpeckers CW
Group), PO Bol( 2673 . 20001 Rio
de Janeiro, RJ, Brazil-with the
cooperation of all other Brazilian
CW groups. The purpose is to pro­
mote 2-way CW contacts between
Brazilian and OX stat ions, en­
abl ing OX stations to obtain cats
valid lor several Brazilian Awards.
The event is held twice each year
on the last full weekend in March
and the second full weekend in
October.

The general call is " CO RIO OX
PTY." Use all HF amateur bands
within your own station license au­
th ority. Exchange RST, name,
and OTH. There are no logs , but
quick a SLing (via bureau or di­
rect) is essential.

Reference frequencies are as
follows: 3.51013.520, 7.02011.030,
14 .030/ 14 .050, 21 .030/21 .050 ,
21 .130121.150. 28.030128.050.

COMMUNICATIONS. Inc.

2115 Avenue X Blooklyn. NY 112JS
Phone 1718)646·6300

CeCo
Sf RV' NG THE INCUSTRY S/I'Jrf rq;>J

Call Cf CO Fo, You' CC TV SI'Cu" ' Y And Color PrO(1uc/ ,on ReQu" emen fS

Cell Toll Fr•• 800·221 ·08110
Tubes

3-4OOz $85.00 7360 $13.75
3·5OQZ 85.00 6550A 7.70
4·400A 80.00 8072 125.00.
4CX250B 59.00 8156 12.50
572B 57.00 8643 82.50
8 llA 12.00 8844 26.50
813 30.00 8873 195.00
6146B 8.50 8874 225.00
6360 4.25 88n 595.00
68838 . . . . . . . . . . .. 8.00 8908 . . . . . . . . . . .. 14.50

Semiconductors
MRF 245/5D1 416 .$30.oo MRF644 $23.95
MRF 454 1B.95 5Dl088 19.95
MRF 455 13.95 2N3055 . .. . .. . .. . .75

2N6064 12.50
RF Connectors

PL259 101$4.95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG175f176 10/1 .60 Type " N" Twist on
UG255/u 2.50 ea. (RGB/u) $4.75 ea.
UG273/u 2.25 ea . Minimum Order $25.00

Allow $3.00 min. for UPS cnarqes

Your Ham Tube
Headquarters!

->
CMC COMMUNICATIONS. INC.

5479 Jetport mcustna: Blvd.' Tampa. Fl3l614
Phone: B13·885·3996-----
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gladyOll find this column as useful work for me. Maybe the 200-Hz
as I hope it is, and will continue to shift is too narrow for mos1 of the
try to answer all your questions. RnY signals here; maybe the re-

Glenn Farnsworth K2EHM- ceive frequency tolerance in my
Howdy Dol As another Apple 1650 Automodem is too small.
user, I hope you have not been etc. I wonder if you may have had
discouraged in your attempts to contact with someone who has
get onto RTTY. Again, I hope the tried this and succeeded.
material 1 sent along will provide "In any case , I would like 10 use
some aid, anell hope to see you on a more versatile, but cheap meth-
the air real 5000. oe. I have heard that it is possible

Let 's see who else I can find in to demodulate practically any
the file . Tom Dillon WJ6M of Los baud rate, shift, or bit peneen by
Gatos CA-thanks tor the com- simply strapping a diode to the
mente and I hope you are doing Commodore user port and con-
well on ATTY. Jim Conrad from necting it to the shortwave in
Odessa TX-my best to you as some fashion. The method is sup-
well .Hope your VIC isATIYing by posed to use a high amount 01
this time. If he 's nol looking, I'll software overhead (machine Ian-
even pass along regards to fellow guage), but l don'l mind."
73 Associate Editor Bill Gosney Well, Jeff, nrst off, I have prob-
KE7C, who has been known to Iems using a Bell-type modem to
read this column now and then. receive AnY, if only because of
Bill runs a mean award program, the tone pairs used. Whereas
folks. When you finish this issue, ATTY uses a 212>Hz mark ancl
why not nip to page 6401 the Jenu- either a 2295 Hz space (for 17().Hz
ary, 1986, issue and take a look? shift) or 2975 Hz space (for 850-Hz

Commodore owners, listen up. I Shift), I wil l concede that these fr&-
need your help. I have a Iener here quencies are not sacred, and that
from Jeff A. Bordeaux which asks by judicious adjusting of the re-
some questions I have not seen ceiver bfo any two frequencies
addressed before, and maybe separated by 170 Hz (or 850 Hz)
one of you has the answer. He should be obtainable.
MyS that he has been told thai, Contrast that with the standard
" amateur AnY communications tone pairs used on ace-neue
can be demodulated with a stan- modem (sen type 103) circu its.
dard Bell type 103 modem used For the usual operator, operating
for telephones. Basically, you are in the "originate" mode, traMmit
supposed to program the A5-232 teres are at 127O-Hz mark and
pori on the Comm0d0r&-&4 tor 50- 107lHiz space; receive tooes are
baud operation, five data bits, and 2225-Hz mark and 2025-Hz
modify prescalervalues 10 receive space. Now, granted that the dif-
at 45.45, SO. or practically any ference is 200 Hz, "only" 30 Hz
baud rate. A simple translater pro- away from the 170-Hz RTTY stan-
gram derives ASCII characters off dard , but there Is a bigger prob-
01 the five-bit Baudot patterns. lem . The mark and space are re-

" The method doesn't seem to versed. This could be corrected
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Fig. 1.

I..··················································· ,
Crystal fSK c r r-c u r t.............................................................................

tomologist (I wonder n he is good
at debugging programs) in Ven­
tura CA passes along the newslet­
ter of his local computer club .
With quite a bit cnnterest in both
(he CoCo and G-64 computers ev­
ident , it looks like activity with
these " low-end" machines con­
tinues unabated . Thanks for the
information, Dave .

Speaking of C-64s, Richard W.
Keusink K7VPL lets us know that
several of the items he has bought
after read ing about them here in
" RTTY Loop" have turned out
quite well, particularty some 01 the
AEA gear. He has some specific
questions, however, which I can­
not find answers to, so I will throw
them out to you. He asks, "On
bringing up the AEA CP-1 pro­
gram, must I boot it up every time
to gel the separate aso buffer;
one of the nine message buffers?
Can't I bring them all up at the
same time? What good is my 1541
(disk drive)? Maybe I'm not stor­
ing the material correctly? I also
can't load a message port to put in
a guy's call without leaving the TR
mode. Other hams do it. How do I
do it? If I leave the m mode, of
course, I lose sllthe print. There
must be some way to achieve
this."

Well, gang, any answers? Drop
them to me at the above address,
and put "CP-1 Help" on the out­
side of the envelope so I'll be able
to forward the material promptly.

Richard is also interested in b­
cating press wireless s ignals ,
such as AP or UPt, on the HF
bands. One of the problems you
will have in finding press signals
for domestic consumption is the
relocation of many 01 these sig­
nals to non-HF modes of transmis­
sion . International signals should
be readable, however, and with
that window on the Pacific you
have from up there in the North­
west , you should have pretty good
luck. Check any of the books men­
tioned here over the last few
months for some likely frequen­
cies, Richard.

Regards to J .R. Mongrain, of
Orange MA who is a TI-99f4A
user. I hope that the material pre­
sented here a few months back
regarding ATTY programs tor the
TI was of use to use to you, and I
am happy to send along the mate­
rial you requested.

Thanks for the kind words from
Pam KBGOKZ in Saratoga CA. I

TTY LOOP
Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

You know, sometimes it occurs
to me that month after month I
have been asking you lor input on
what you all consider important
AnY topics. I get quite a kick 01,.11
of your letters and try to answer
every one of them. What I have
failed to do, however, is lei the rest
of you in cnwnat yourvocal (prolif.
ic) buddies have been saying.

One of you. who shall remain
nameless 'or reasons that will
become obvious, writes that he
has "obtained" a copy 01 Clay
Abrams' RnY program, detailed
here last month, and wonders
where he might obtain instruc­
tions tor the program. Well, if you
did not receive instructions with
the copy you obtained, I will as­
sume you obtained a " bootleg"
copy. that is, one made lor you by
a buddy, and not bought from
Clay. You see, that's the problem.
Tile number of copies circulating
is so many more than the number
01 copies SOld that Clay decided
that staying in the CoCo software
line was more an act of charity
than business, so he left.

If you or anyone else who wants
lull data on the Abrams program
has a sudden attack of con­
science, you might drop Clay a
note at Clay Abrams Software,
1758 Comstock Lane, San Jose
CA 95124. EXplain your situation
to him and see what he says. Of
course, I am sure he would be
happy to hear from those of you
who do not yet own a copy of the
program, and who would like to
buy a copy.

Congrats to Patrick Spinier
KAOUBM, a new Novice licensee
oul in Blooming Prairie MN .
Patrick is an Apple buff who would
like 10 take a shol at writing a
AnY program for the Apple that
would have all the features a ham
would want. Patrick wants to know
what features we would like to
see in an "Ideal" program. Well,
folks, shall we inundate him? No,
serioust)', Patrick, react along with
this column over the last lew, and
coming, months, and I think you
will get the Ideas you are looking
lor. And when you get it logether,
let me know, so we can share it
with the muhitudes, okay?

Dave Machlin, a consulting en-



lettering put in with Graphicom, by
Cheshire Cat, also available !rom
Spectrum. Jus! shows to go you
what a small system can dol Take
thai, Big Blue.

I have enjoyed chatting with
many of you on Compu$erve's
HamNet. While packel.rad io is by
larthe leading lopic expressed on
lhe keys, many of you apparently
are still interested In more " tradi­
tional" AnY. The only problem is
lhat lhe Iouclesl group is the van­
guard into new areas. while those
01you still using Model 15s just go
quietly along . Let me hear lrom all
0 1you, by any means. I have been
told that Murray AnY is dead­
do you think thai is true? We
heard that CW was dead. that AM
was dead, that SSB was dead ,
and so on. It seems to be a p0pu­

lar pastime, declaring this or that
phase of the hobby moribund. I
don't know, maybe it 's my profes­
sion, but I am not quite so willing
to pull the plug. Are you?

As always, I welcome your com­
mente . questions , barbs, and
plaudits. let me hear lrom you in
the mail to the above address or
on CompuServe EasyPlex, Ham­
Net. or CoCoSIG . (Did you ever
notice how they like to Double­
Capitalize words?) That all impor­
tant number is 75036.2501 . In !he
mill for coming monlhs will be
columns on the Model 33 teletype
SREGTR teleprinler, as well as
a look at MacPrograms (sorry,
couldn 't help myself) that are
available for MacATTY (gri n).
More and more, you just never
know what you are likely to find in
"ATTY Loop."

Mere I.le8YY. M.D.
Pikesville MD

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circui t pattern on TEC·200 fil m
using any plain paper copier

• Iron film on to copper dad beard
• Peel off film and etch

COflV'mient 8 \1, x II si l~

With Cornp~e Instructions
~nSFACTIONG<JARANTEED

5Sh«U for $3.95 JOSIH!eU only $'.95
MkJ noopoot<>ge NYRfl. MkJ$Il/e$1.U

The MEADOWLAKE Corp.
Dept. s. P.O. Box 497

Northport. New Yos-k 11768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

are using in the Globe. My experi­
ence. and I used a Globe Chief
many years ago, is that shifting a
crystal is difficuh at best and can­
not always be done. If you want to
use the shift-poc circuit, you might
do well to see if you can't pick up
an older ovtboard vlo for the trans­
mitter. There should be quite a
few at the next hamfest you go to ,
often under $100 (or even less).
which will do very well. And going
by thai old saw, if it's stable
enough for SSB. it should be fine
lorRTTY.

Now, if shifting a crystal is lhe
only way you have to go, you
mighl try lhe circuit shown in Fig.
1. This vintage circuil will go well
with the vinlage transmitter you
are using and is one way of shift ·
ing a crystal. In case you are curi­
ous, this circuit is at least twenry­
five years old. as you can tell by
the specified tube. At any rate. il
might serve as a starting point lor
putting that Globe onto AnY.
Key the circuit through a set of
cold contacts activated by your
loop, either from the output of the
terminal unit or with a reed relay in
series wilh the loop. layout is im­
portant, by the way . Try to keep
the crystal and associated wiring
as short and point-to-poinl as p0s­

sible. Let me know how things go.
By the way, tor those who follow

such things, the diagram in FIQ. 1
was drawn on my little old ecce.
using the SChematic Drafting P~
cesso r ment ioned here a lew
months ago, available from Spec­
trum Projects. The diagram was
then cleaned up with McPaint, a
public-domain graphics program
available in the download menu of
the Compu8erve CoCoSIG , and

162.5-172.5
MHz RECEIVER

R-1170 IARR·52A 162.5-173 .5 MHz
AM-FM video solid-stilte sonobuoy re­

ceiver lias live p11.1tl-in mocluln and
3t crystal-controlled emnneu.

Conversion possible for
1 z-meiers. VHFweather. satel­

"te TV. (See 10174 CO Mag.)
Requ ires 18 VDC; 7.5 ~ 2.5 x
10.9 Itts sn.
Used .••..••............ ,$39.95

.21

.36

PM
It.
.50
.44
.15
.59
.17
.14
.58

VHF POWER AMP
AM-&154IGRT tlTT 3211) 116-149 95 MHz Rf

amp, 50 wan output
from 4-10 Wil1put using
Amperu DX393 or
Eimac XMllJ8930. p",
tube d1ecked prior to
shipment . but not

gUl~nteed tor use in modified amps. Requires llf)'
230 VAC & 20 VDC; 7x19,5. 11. 751bs sh (UPS in 2
pkl1S). Used $20'-50
Prices f .O.B. UmI. 0. • VISA, MASTtJlCAFlO AUIlAiiK1.

Allow lor SliIIP'nlI • Send lor New FllEE CATALOG
Add~n o,pt. 13 • PII_: .UI227-ti513

FAIR RADIO SALES ._22
1016 E. EUIEKA ' 80. 1105 . LIMA , OHIO ' .5801

19.00
3400

Per Per
l00lt. It .
15.00 .17
34.00 .36

155.00 1.65
140.00 1.50
80.00 .85
80.00 .85

as to their experiences with this
scheme.

Paul Parker KF60C 01 Tujunga
CA has been trying to get the
shift-pot circuit shown here some
time back 10 work on ATTY with an
old Globe Chief transmitter. Paul,
lhere is one problem there. The
shift-pot circuit is designed 10 shift
a variable-frequency-oscillator
circuit, not a crystal, such as you

Your Authorized
Distributor For

Nem.1 Per
No. Description 100ft.

1102B RG8 I U Foam 96% $45.00
l100B AGS/U Poly 96% 39.00
1500B RG59/U Poty96% 13.00
1130B AG213/U Poly 96% 53.00
1600B AG82A/ U Poly 96% 15.00
1450B AG17.HU Poly 96% 12.00
1180 Low Loss 50 Ohm 46.00

OTHER QUALITY CABLES

NEMAL ELECTRONICS

NEMAL ELECTRONICS_

~IIEUlEN"""'.-_.
INTRODUCTORY SALE!
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FXA12
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AG8X95% Shield (minI8)
AG21 3/U Mil Spec. 96% Shield
AG214/U Mil Spec.. Silver
AG 142B/U Tellon - Silver
RG217/ U 5/8" 50 Ohm ObI. Shiel .
RG223/U Mil Spec. -Silver

AOTOR CABLE - 8 CONDo
2·18Ga., 8-22Ga.
2·16 Ga., 8-2OGa. Heavy Duty

HAADLINE - 112'"
Smooth Alum. w/ black jacket 79.00 .89
Corrug·d. Copper (Ea. Hella ~ LOA 19.00 1.69

CONNECTORS - MADEIN U.S.A.
NE720 Type N lor Belden 9913 ".15
PL259 Standard Plug for AGS. 213 .65
PL259AM Amptlenol PL259 .89
PL259TS PL259 Tellon /Silver 1.59
UG21D Type N lor AG8, 213, 214 3.00
UG115 Adapter lor RG58 .22

Call or wri t e l o r compla te Price Lis t COD lJdd S2,00.
Shipping: ClJble _ S3,oo per 100ff. FlorldlJ Resldeflrs IJdd 5"".

Connecrors - and 10"," , U.oomin lmum Orders under $20 Add $2 Handling

Nemal"s new 32·/Hge ClJble '" Connec ror Selection Guide now aVlJllable at
no charge wirh order, 0 1$50 or more ore l a COSI 01 $4,00 l"dMdulJlly,

Beldeo
NO.

,21<
8231
8241
8267
9269
8218
..13

12240 NE. 14lh Ave., Depl. a ."' iami. FL 33161

_______.Telep/l()tle{305}~.:'~~~~~~~~:-::::-::-------,

Oh. well , t take it l hat these
problems are not insurmountable,
as according to your letter some­
one has done it . I will look lorward
to hearing from other C-64 owners

on HF by using the reverse side­
band to receive. but transmitting
wouldbe a problem, as it would be
Offsel from the receiver by a kHz
0< so.
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BOVE AND BEYOND
vary from -130 votts or so down to
about -56 volts (minimum resis­
tance of R2). The contacts fo r
closing Jl could be derived from
your antenna relay at the back of
the amplifier. A OowKey relay
would be appropriate here.

I should also add that the plate­
Idling current is adjuSlable from
the top cover and is marto:.ed ac­
cordingty. If you choose to lifl the
screen vottage to pulthe amplifier
in standby, tben you need only to
set this control for the correct
idling current, which typically is 90
milliamperes. Some of the stock
units come with the idling bias set
much higher, but in the original
amplifiers 10 Watts of drive pr0­

vided only 50 10 60 Watts of oct­
put~rgeIy due to the input cir­
cuit being severely undercoupled
to the grid of the 9830 tube. My
guess Is that the units were set to
draw almost 150 mA of idl ing cur­
rent, since two Ihat 1 have seen
exhibited this cond it ion before
they were modified . However, the
listed modificat ions make the am­
plifier much more efficient, since
much less drive is required 10
provide equivalenl output.

One last correction : The 3.3-pF
input capacitor should be shunted
with 18-20 pF of capacitance, not
the inpul..funing capacitor, as the
text says. Please follow the sche­
matic for the correct modification.
Despite these errors, you' ll find
the conversion of the AM-6155 to
220 MHz rewarding and the time
well spent.

Want to put the un it on 144
MHz? (Boy, have I gotten a lot of
Inquiries on th is one!) Here 's the
data compiled Irom Dale AF H
and Woody Peitzer AK2F: First,
refer 10 Fig . 2. locale cr. lhe 1.8­
pF input<oupiing capacitor. This
needs to be shunted with 7- 20 pF
of capacitance. You'll have to ex­
perimenl with the value . Use silver
mica 250-volt capacito rs where
possible, not disc ceramics. Next,
locate C2, the 3O-pF input..funlng
capacitor. This needs to be shunt­
ed with 20-30 pF of capacitance.
Again, you'll have to try dillerent
values. Finally, C3, the 3.3-pF ca-
pacitor to the grid of the 8930,
needs to be shunted with about
100 pF of capacitance. This value
appears to be constant from am­
plifier to amplifier.

The last thing you'll need to do
is locale the plunger assembly
marked VHF·UHF. The AM~155
comes set up lor UHF operation ,
so follow the arrow direction and
change the cavity plunger accord-
ingly. This shaft has a slide lock on
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If you go for the optional bias
circuit, test it by grounding J1 with
the plate voltage off and measure
the voltage at the grid. It should

Fig. 1. The optional bias circuit as
it should have appeared in De­
cember's column on AM-6155
amplifiers.

warranty (usually 90 days) if you
have any doubts. This modifica­
tion will not degrade the perf0rm­
ance of your 1G-740f745 one iota
and in fact makes it more useful­
at least as lar as tre nsvener own­
ers are concerned. Case in point:
I use both solid-state and tube­
type amplifiers after my transvert­
ers. The problem of drive levels
arises in that while the soIid-slate
amplifiers need the full 10 Watts
or more for full power, the tube
amplifiers, which are grid-driven ,
requi re much less drive, usually
around 2 Watts . Having the trans­
mit and receive lines split at
28 MHz permits the use of a step
attenuator to allow e ilher
configuration.

My apologies to all who were
punled by some typos in the De­
cember, 1985, column about the
AM-6 155 amplifiers. First of all,
the optional bias circuit came out
of lett lield. Not only did the zener
position get reversed, but also the
adjustable pot was left ouI of the
circuit and the text specifies the
wrong value for the series rests­
lor. Whewl let's try it again.

Fig . 1 shows the circuit as it
shou ld have appeared. This cir­
cuit is not new and has been used
In many amplifiers . II has even ap­
peared in the ARRL Handbook . I
have prinled it here in case you
wish 10 control the standby and
idling-bias current for the 8930
tube used in the AM~155 In a
safe, reliable manner. The sug­
gested mods for AF1T break the
screen-voltage line to cut all plate
current. Either way will work. Inci­
dentally, the value of the zener is
not crit ical. rve used anywhere
from 33 votts up to 56 volts, but it
should be about 5 Watts 10 be
safe. The 5OOO-Ohm, 2-Watt p0­

tentiometer is a fairly common
item.

XVATR and RCV R IN jacks. For
regular HF operation , co nnect
XVRTR to SPARE and RCVR IN
to RCVR OUT. The bonus is that
you wil l have more than enough
drive to make full power with your
particular transverte-,

1C-745 owners next: Locate the
cable from the RF board 10 the
linal amplifier. Caution : Don't get
it confused with the cable from the
fitter board1Otherwise, you could
wind up putting 90 Watts into your
trensvertee input. Locate the rear­
panel RCA-jack cluster. Unlike
the 1C-740, there is no SPARE
jack available on the 745 (unless
you want to drill a hole and mount
one) , so you'll have to make a big
decision: Do you need the LOW
BAND ANT jack? This connection
comes into play when the dial is
set bek)w 1.5 MHz for a separate
k>ngwire antenna or whatever you
would use on those frequencies.
In the case of the two mods I per­
formed locally, neither ham ex­
pressed any interest in this Jack. If
that is the case lor you, then re­
move the coax from this jaCk and
tape il off.

Next, remove the coax from the
XVRTR jack and also tape it off .
Locate the ouIput from J10fTRF
lrom the RF board, and reroute it
to this Jack and solder. Next, make
up about 121nchesol RG-174and
run it from LOW BAND ANT Jack
back to the input 01 the FINAL
board. Inspect your connections
and make sure you haven't pulled
any nyk>n connectors loose from•
the fitter board . Replace the back
panel and the covers. Finally,
make up a short (2-inch) ACA-t~
RCA plug jumper lor the rear pan­
el. The configuration is the same
as for 1C-740 users: 28-MHz I-f
connections lor your transverter
go to XVRTR on transm it and
RCVR IN on receive. For HF oper­
ation, jumper ACVR IN and RCVR
OUT together as well as XVRTR
and low band anI.

By the way, this modification re­
sulted in 10+ Watts output from a
Microwave Modules MMT 144/28
when used with an 1C-745. Previ­
ous to th is,lhe output was about 1
Watl. So the modification W"Orits
very weill One additional note:
When you make such modifica­
tions to your radio you void lhe
warranty. This is standard prac­
tice of all ham equipment manu­
facturers. It's no big deal, really.
Just wait until your unit is out of

Peter H. Purman KT2B
84 Burnham Road
Morris Plains NJ 07950

The author we/comes inquiries
and comments but regr8ts that he
cannot take telephone cstts.
Please put your inquiries, c0m­

ments, and submissions in writ­
ing. Thank you for your coopera­
tion.

Continuing ou r discussions
from last month on traneverters:
Several readers have written re­
garding the low output from the
neneverter jack on ICOM series
radios. Here are simple modifica­
tions that will yield about 10-15­
dB increase in drive level at 28
MHz on both the ICOM 740- and
745-seri9$ radios. You'll need a
Phillips screwdriver, soldering
iron, wire stripperslcuners, and a
short length of AG·174 coaxial
cable.

First, remove the lop and bot­
tom covers on either radio. Then,
locale the six screws thai hold the
back panel on, remove them, and
gently slide the panel away so as
not to pull out lhe nylon multi-pin
connectors. Don't pull 100 hard or
yoo might lear a wire loose from
one of those connectors.

1C-740owners first: On the back
panel is a series of RCA-type pro­
no jacks. One jack has nothing
connected to lt and is labeled
SPARE. Locate the connection to
the input of the FINAL board . This
cable comes from J8 on the RF
board and is marked TRF. Desof­
der this connectiOn from the Fj..
NAL board . Now, desolder and
tece off the cable to the XVRTR
jack as you won 't need it. Locate
and resolder the cable from J8­
TRF to the XVRTR jack, as this
will now be your 28-MHz-drive
source. Finally, prepare a short 3­
inch jumper of RG-174 to be sol-­
dered from the SPARE jack to the
input to the FINAL board . You'll
also need to make up a short
a-rncn RCA·male-to-RCA-male
jumper with RG-174 .

This completes the modifica­
tion. You no longer need to tie pin
11 of J13 high with + 8 volts to
enable the transvertElf jack . H0w­
ever, you mus1 reconfigure the ra­
dio for either transverter operation
or conventional HF operation, by
the way you connect the rear-pan­
el RCA jacks. With a standard
transverter. you need to make
connections for 28-MHz I-f to the



Fig. 2. Modifications necessary for putting 144 MHz on your AM~155
amplifier.

You read about it first
in the New Products
section of ham radio:
·' 'Many methods have been offered for

leorning M orse Code, some good and

some not 50 good. This is a good on.....

By the time you read this, the
ARRL VHF Sweepstakes will have
come and gone, but I hope that
many of you took a little time and
got on the airto make a few asOs.
This is by far the largest VHF con­
test (well , what else is there to do
in January?) and draws several
hundred entries. One good thing
about contests is that they lead to
increased activity on many quiet
bands, such as 220 and 1296
MHz. It's also a great lime to make
a perlormance check of your ste­
tion equipment . I've aligned many
a preamplifi er, co nverte r. and
trensverter during a contest
(sometimes when I didn't plan on
it). There sure are a tot of weak
signals to choose from.

Missed the VHF SS1 There's
the ARRL Spring Sprints which
start in April. These basically are a
series 01 monoband one-night
contests w ith e-ncur period s,
hence the name " sprint. " Details
are available in OST.Again. these
are fun ways 10 spend an evening,
really finding OUI just how much
activity is around on your favorite
bane.

four times a year in Germany and
contains many useful articles,
someof which pertain to cons1ruc­
tiOn projects. The late Terry Bittan
G3JVQIOJOBQ was its publisher
until his death in earty 1985; I'm
not sure who is putting the mag­
azine out at this time. This particu­
lar issue featured articles on build­
ing your own MeteoSat converter
for receiving weather pictures
lrom space, as well as a fast-scan
TV converter to display them. Also
mentioned were projects for a 2­
200-MHz wattmeter, compact
BNC attenuators using chip resis­
tors, and a 2.3-GHz prescaler tor
lrequency counters.

Most of these art icles refer­
enced a lisling at the back of the
magazine lor parts and assem­
bled units. several of the kits are
offered directly through VHF
Communications by mail order.
The articles are well-written and
the layout features clean sche-­
matics, as well as parts overlays
and Pc-boerdtemplates. Theonly
catch is that many of the parts
used are European in origin and
finding them here is a bit of a both­
er. Regardless , the magazine
makes for interest ing read ing .
VHF Communications is available
in the US from U.V. Comms, PO
Box 432. Lanham MD 20706. I
didn't find a subscription rate but
it would appear to be around $17
per year based 00 the DM-to-dol­
lar conversion.

about 1~ capacitance as is
the case with the AM-6155 model .
I'd appreciate any correspon­
dence from readers (no phone
calls,~ase) who've successfully
put these on two meters.

II goes wi1hOut saying, I guess,
that the AM-6154 can be convert­
ed up 10 200 MHz. You 'll need to
set Ihe plunger assembly to the
UHF position, as indicated by the
arrows on the caVity shell. The
next step would be 10 modify the
input circuit as per the December
article. Again , conversion data
from those who've pulled a 6154
up to 220 MHz would be greatly
appreciated. and I'll publish it
here as soon as I receive same.

One last note regarding Fair Ra­
dio: In the recent failiwinter sup­
plement is the IAS-TUN-CAV,
which is nothing more than a tun­
able VHF/U HF cavity using a
4CX250B and 6818 driver tube.
No powersupply is included. Orig­
inally part of an FAA TV-36fTU·9,
50-Watt-transmitter assembly
(shades 01 the AM-6155), the unit
comes complete with tubes for
about $95. Thecavity is silver ptar­
ed wrth three tuning controls . ill­
eluding one with a turns counter in
it like the 6155.

If you're handy, you can build a
power suppty lor this unit and will
need to supply the following
voltages: + 2000 Vdc, +300V dc,
6.0 volts ac for the filaments, and
·135 volts adjustable for the bias.
You won 't need to use the 6818
tube, but the Input circuit is proba­
bly undercoupled as in the AM·
6155 and 6154 . Some moomce­
tion of the input circuit should
result in an amplifier capable of
300-400 Watts output with 3-4­
Watts drive in Class AB!. The bias
circuit in Fig . 1 could be used
here. The nice thing about this
ampl ifier is thal4CX250Bs are rei­
ativery cheap and plentiful at ham­
lests. I recently bought two that
looked brand-new (and worked
that way) lor a total 01 $10.

Again, any conversion data is
solicited trom readers. I might
even order one 01 these mysell
and fool around with it. The UHF
capabil ity suggests possible use
00 220 MHz as well. As you can
see. there's a lot of surplus out
there thai can be put to use right
away by the VHF enthusiast Inci­
dentally. I publ ished the address
before, but I'll do it again for Fair
Radio: 1016 E. Eureka Street, PO
Box 1105. Lima OH 45802.

An interesting publication has
crossed my desk. II's VHF C0m­
munications, which is published

,. -- ....-- ,, " ,, ,
'Cl •
: Up_ :

connecting adummy load, lt was a
simple matter 10 peak the four
controls quickly for maximum out­
put. It also saved a sprained wrist
from having to dial away at Ihe
slow-luming counter.

Update: Now metrve given the
data tor the A~155 conversioo,
Fair Radio has gone and sold out
all the units they had. Weill Guess
I'll just have to mention that they
do have aboUl a hundred of the
AM-6154 VHF cavity amplifier as­
semblies in Slock for about anoth­
er 50 dollars. These are already
tuned lor 120-160 MHz but still
need additional mods to the Input
circuit to increase the coupling at
144 MHz. The critical component
there would beC3, and this proba­
bly needs to be brought up to

"..-- ~ ~ -- ....
I .. ,, ,
I Co ,I I.... ', ,
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it 10 prevent accidental move­
ment. Changing the plunger
changes the resonance of the cav­
ityand puts it in the 120-160-MHz
range, and selting the turns
counter on the output tuning to
about 050 to 070 may gel you in
the ball parll; quickly when initially
tuning up.

One technique that I used when
luning up an AM-6155 tor the first
time was 10 bring up the filament
and grid voltages, but no plate or
screen. Next, I applied a driving
source to the input of about 1 Watt
and connected a sensitive rf milli­
voltmeter to the r1 output jack. Us­
ing this combination, I was able to
tune the amplifier lor maximum
output quite readily. After discon­
necting the rf milllvottmeter and

•
I
•
I
•
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Not much further down the road
lies the ARALJune VHF COO Par­
ty, the first of the big foor summer
contests. This is the second most
popular VHF contest with many
stations traipsing around to yari·
ous hilltops and grid squares to
give out points.

Close on its heels is the CO
Worldwide VHF WPX contest in
July. The WPX ran for the first
time last July and received an as­
tounding 460 + entries from all
over the globe. This is the only
contest that uses prefixes (WB2.
OLD, JH1, G3, VE4, etc .) !of multi­
pliers and has mel with yery en­
thusiastic response . I am co­
chairman of the CO VHF WPX
Contest Committee with s teve

Katz WB21K of CO magazine and
will mention from lime to t ime
some of the more inte resti ng
scores and stories lrom this event.

Bringing up the rear are the
ARRL UHF Contest in August and
the ARRL September VHF 080
Party. The tener is etten noted lor
its wild trope openings, such as in
1984 when the Massachusens-t~

Georgia path was worked on 1296
MHzl So, you can see that there
are plenty of opportunities to "ex­
ercise" your station and neve fun
doing it as well.

Although VHF and UHF con­
testers are every bit as serious as
HF conte sters (maybe evan
more), the bands are never as

hect ic and with Sporadic-E, Au ro­
ra , Meteor Scalier, and Tropo
Scatter awaiting you there are
plenty of surprises. Just wait until
about uve years from now when
the sunspot cycle is on the way up
and you start hearing G3s coming
through your speaker! (Not to
mention LU, YV, XE, VP, and pos­
sibly DLJF/EA and other Eu­
ropeans as well.)

This might be a good time to
shop around for a used 5O-MHz
rig, such as the ICOM 1C-551 and
5510 series. Many of these are
shOwing up at flea markets since
their owners neve lost interest
with the declining sunspot cycle.
For those who don't know, the IC-

551 is a to-wert multimode with
built-in power suppty, while the
5510 runs ec-wetts output and re­
quires a separate supply. Unlike
most multimode radios, they were
designed for SSBlCW operation,
with FM an adck>n. The receiver
performance is mos1 satisfactory,
althOugh it can be improved con­
siderabty with a good MOSFET
preamplifier.

Update #2 ; Late word from
Iyars Lauzums KC2PX brings the
news that hams in Great Britain
neve been granled 5O-MHz privi­
leges-the first step, hopefully, to
wide-scale 6-meter operation on
the European continent .

AM HELP TEST EQUIPMENT

RE·CONDITIONED AND
LAB CAUBRATED

We are happy to provide Ham Help listings
free, on a space-alfailable basis. We are not
happy when we half8 to take time from other
duties todecipher cryptic notes scrawled illeg­
ibly on dog·eared postcards or odd-sized
scraps of paper. Please type or print your
request (neatly! , double-spaced, on an 8-112 x
1J sheet of paper and use upper- and lower­
case letters where apppropriate). Also,
please make a J look like a 1 not an 1-which
could be an eI or an eye, andso on. Hard as it
may be to belielf8, we are not familiar with
every piece of equipment ever manufactured
on Earth! Thanks for your cooperation.

I am looking lor a manual lor a National
NC-1830 qenerat-covereqe shortwave re­
ce'ver.

severer years ago I was referred to a place
in Missouri which carried manuals and sche­
matic s for older equipment. Does anyone
have the name and address of this or of any
place that would neve them?

Lawrence W. Joy NotS
586 Fremont Drive
littleton CO 80120

I would like to locate a Joh nson model "122
vlo and a Johnson .f6N2 vto.

Joseph xerr N9FAU
3800 Cheyenne Avenue

Rac ine WI 53404

If anyone has a copy (in good condition) of
the book, The Complete Handbook of Slow­
Scan TV, by neve Ingram K4TWJ (Tab Book
No. 859) and wants to sell it , please write and
tell me your price. I will pay in advance.

Carios Urbina Pacheco
Calle 14 No. 1128 Norte

Torreon, eoahulla 27000
Mexico

" When You Buy, Say 73"

I need the manual or schematic and align­
ment procedures for a John Fluke differential
voltmeter, model 8030/AG . I will pay postage
and copying costs. Please write belore send­
ing any material.

Robert P. Whitted DA2EB
PO Box 2567

APONY 091 23

A ham radiO/computer club wishes some­
one to donate a working or non-working disk
drive for use in the club. The drive needed is
lor either a Radio Shack TRS-80-11 color com­
puter or an Atari 800XL computer.

Howard S. aecen
213 Holly Ayenue

So. Pittsburg TN 37380

1 want to start a newsletter on slow-scan
TVlradio facsimile/satellite weather photos.
Anyone who might wish to write lor it should
write to me.

Howard S. Bacon
213 Holly Avenue

So. Pittsburg TN 37380

I am lOOking for support brackets for the
AN/URA-17 comparator-converter unit.

Char1es T. Huth
229 Melmore Street

Tiffin OH 44883

I need the instruct ions and schematics for
the Macrotronics 'rerrmnen RTTY program. I
presently have version 2.0 manufactured in
1982. I am also interested in any and all
software for ATTY lor the Model IV TRs.ao
computer .

Dennis D. Watters WaeTAX
HHC, 101h EngIneer

Bn.(Combat)
APO New York 09701
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MIDLANOTX
MAR 1S-16

The Midtand ARC will hold its
annual 51. Patrick's Swapfesl on
March 15--1 6, 1986, from 10:00
am to 5:00 pm on Saturday and
from 8:00 am to 2:30 pm on Sun­
day, at the Midland County Exhibit
Building, east of Midland TX on
the north side 01Highway 80. Ad·
mission is $5 .00 in advan ce,
$6.00 at the door. For more infor­
mation, contact the Midland ARC.
PO Box 4401, Midland TX 79704.

VALHALLA NY
MAR 16

The Westchester Emergency
Comm un ications As soc iation
will hold it s sec o nd annual
hamlest and elect ro nics lair.
W ECA FEST 86 , o n Sunday ,
March 16, 1986, in the cafeteria
of the West chester Community
CO llege Stude n t Cen ter , Val ­
halla NY. Admission Is $2.00
(under 16 free). Exams will be
gi ven . For more Informat ion ,
write WECAFEST 86, PO Box
348. Millwood NY 10546.

MAUMEEOH
MAR16

The Toledo Mobile Radio Asso­
ciation, Inc., presents its 31s1an­
nual Ham Fest and Computer
Show to be he ld on Sunday ,
March 16, 1986, at the Lucas
County Recreat ion Center on Key
St.• Maumee OH. Hours will be
from 8 am to 5 pm . Free parking.
Tickets are $2.50 in advance;
$3.00 at the door. Tables will be
available and displays are limited
to electronic, amateur, and com­
puter equipment. FCC examina­
tions: Techn ician through Extra
by appointment only. To apply ,
send a co mpleted form 610, a
copy 01 your present license, a
check for $4.25 made out to the
ARAL/VEe , and an SASE to
Elmer Zierolf KU8B, 2614 106th
Street, TOledo OH 43611 . Cutoff

JEFFERSON WI
MAR 16

The Tri ·Cou nty AR C
(W9MBQ) will hold its annual
ham fest on Sunday, March 16,
1986, f rom 8:00 am to 3:00 pm,
at the Jefferson County Fair­
grounds, Jefferson WI. Tickets
are $2.50 in advance and $3.00
at the door. Tables are $3.00 in
advance and $4.00 at the door.
Exams will be given. Talk-in on
144.89/145.49 and 146.52. For
ti cket s or more informat ion,
send an SASE to Bob Barker
K9RIJ , 724 Burd ick, Mil ton WI
53563.

INDIANAPOLIS IN
MAR9

The Indiana Hamfest , spon­
sored by the Morgan County Ama­
teur Rad io Association, will be
held on March 9, at the Indiana
State Fairgrounds Pavilion Build­
ing in Indianapolis, Indiana. Ad­
mission : $5.00 at the door. Flea­
m arket table : $8 .00 ; sp ace
without table: $3.00 . All tables
must be reserved in advance .
Setup will be Sunday, March 9,
6-8 am. No cars inside aller 8 am,
Sunday . Free paved parking .
Talk-in on 145.25. FOf more infor­
mation, send an SASE before
March 1 to Aileen Scales KC9YA,
3142 Market Place , Bloomington
IN 47401, (812)-339-4446.

WHIPPANY NJ
MAR14

The Splitrock Amateur Radio
Associat ion presents its first an­
nual Evening Hernteet on MarCh
14, beginn ing at7 pm at the VFW
Post 34Q1 , Tabor Road (Rte. 53) in
Morris Plains NJ. Admission is $1 ;
sellers' tables $7. For add itional
information write PO Box 3, Whip­
pany NJ 07981or K2RF Repeater:
146.385/146.985.

AUBURN NY
MAR 15

The Auburn ARA will hold its
annual wrntertest on March 15,
1986, f rom 9:00 am to 5:00 pm ,
at th e FarmlHome 4H Cen ter,
Grant Ave.IRoute 5, Auburn NY.
Admission is $3.00; tables are
$5.00. Testing will be available.
Talk-In on 147.00. For more in­
format ion, contact Robert C.
Bruno WA21TJ, 1 Birch Lane,
Auburn NY 13021 .

HUD50NNH
MAR 15

The annuallnterstale Repeater
Society Flea Market will be held
March 15 at the Hudson Lions
Club, Lions Avenue, Hudson NH
from 9 am to 4 pm. Doors will open
at 8 am. Admission is $1 and ta­
bles are sa. Tatk-in on .25/ .85 and
.52. For further Information or ad­
vance table reservations, con tact
Richard Everhart WB8YGR , 25
Briand Dr.• Nashua NH 03063, or
call (603)-889-3479 .

Tab les requiring electricity and
commercial tables are $5; all ott\­
ere $3 . Talk·in on 146.25/ .85 .
There wilt be free parking, and
space to accommodate campers.
For tickets, tables, or more in­
forma t io n , wr ite Sue Pete r s
KA9GNR, PO Box 521, Sterling fL
61081, or call (815)-625-9262 .

STERLING IL
MAR9

MILWAUKEE WI
MAR 8

The Milwaukee School of En­
gineering ARC (W9HH X) w i l l
sponsor its annuat hamfest on
Saturday, March 8, 1986, from
8:00 am to 2:00 pm, at 1121
North Milwau kee Street , M i l­
waukee WI. Tickets are $2.00
and a-t oot t ab les are $3.00.
Talk·in on 146.191.79 and 146.52.
For more information, send an
SASE to W9HHX Fest, PO Box
644, Room C-6, Milwaukee WI
5320HI644.

vance and $4.00 at the door. Ta­
bles are $5.00 in advance and
$6.00 at the door. For ticket s
(send an SASE) or more infor­
mation, c ontac t Dan Gran t
W8UCF, 22150 Smith Hulse
Road , C ircleville OH 431 13;
(614}-477-3026.

ARMADILLO COUNTY TX
MAR 2--DEC 31

To commemorate Texas' ses­
quicentenn ial year , Armadillo
County has been created by Gov­
ernor Mark White. Any ham oper­
ati ng fr o m t hose hig h ways
marked "The Texas Indepen­
dence Trail" may sign Armadillo
County, Texas. The Texas OX S0­
ciety is planning to operate spe­
c ial-event station K50X/A on
March 2, 1986. Armadillo County
has been sanct ioned by the
USACA. For further information,
call Tom Teormina K5RC at (713)­
48Q.11 52 or write the Texas OX
Society , PO Box 540291 , Houston
TX 77254-029 1.

DALTON GA
MARS

The Dalton ARC will ho ld its
annual ham fest on March 8 ,
1986, at the North Georg ia Fair­
grounds, Dallon GA. Fu rther in­
formati on may be ob tained
from the local HF and VHF nets
or by writing the Dallon ARC,
PO Box 143, Dal ton GA 30722·
0143.

PEe.At EVENTS

The Sterling-Rock Falls Arna-
The Teays ARC will sponsor teur Radio Society's 26th Annual

a hamtest on Sunday. March 2, Hamtest will be held March 9 at
1986, from 8:00 am to 4:00 pm, the Sterling High School Fie ld­
at the K of C Bui lding, 2489 house, 1608 4th Ave ., Sterl ing IL.
North Court Street, Circleville Doors open al 7:30 am. r ICkets
OH. Tickets are $3.00 in ad- are S3 in advance, $4al lhedoor.
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The Randolph Amateur Radio
AssociatiOn will sponsor a ham­
fest on Sunday, March 2, 1986,
from 8:00 am to 5:00 pm, at the
Winchester Nat ional Guard Ar­
mory, Winchester IN. Admission
is $3.00 (under 12 free). Spaces
are $5.00 with a table and $2.50
without (available by reservation
only). Talk-in on 147.90/.30 and
224 .901223.30. FOf reservations
Of more information, write RARA,
PO Box 162 , Winchester IN
47394, Ofcall Jake Life W9VJX at
(317}-584-9361 or Herb James
WB9UZZ at (31 7}-584-4995.

CIRCLEVILLE OH
MAR 2

FORT MYERS FL
MARl

The Fort Myers Amateur Radio
Club is sponsoring the City 01
Palms Annual Harntest, March 1,
at the Moose lodge Hall , 1900
Park Meadow Or., 'h block off
U.S. 41 , South Fort Myers . Admis­
siOn is a $3 donation . Talk-in on 2
meters, 146.281.88. There will be
exhibitors, dealers, and forums on
antennas , packet rad ios , OX .
Swap tables are $10.

CHICOPEE MA
MAR 2

The Mount Tom Amateur Re­
peater Association will hold its an­
nual Ilea market on March 2,
1986, from 8:00 am to 3:00 pm, at
the Knights of Columbus Elder
Counci l 69, Granby Road, Chic­
opee MA. Admission is $1.00;
ladies and children under 12 are
free. Tables are $7.00 in advance
and sa.oo at the door. For more
information , contact MTARA, PO
Box 3494, Springfield MA 01101 .

WINCHESTER IN
MAR2
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Association will hold its 14th
annual amateur-radio and com­
puter flea market on Sunday
March 23, 1986, f rom 8:00 am to
2:00 pm, at the New Jersey Na­
tiona l Guard 11 2th Field Artil ­
lery Armory, Eggerts Crossing
Road , Lawrence Townsh ip.
Trenton NJ. Admission is $3.00
in advance and $4.00 at the
door. Flea-market spaces are
$5.00 ($7.00 fo r wall spaces).
Se lle rs must p rovide t abl es .
Ta lk·in on 146.07/.67. For ad ­
vance registration or more in­
formation , send an SAS E to
KB2ZY, Box 441B, RD '1 , stock­
ton NJ 08559.

TIMONIUM MD
APR6

The Balt imore Amateur Radio
Club will present the 1986 Greater
Baltimore Hamboree and Com­
puterfest on April 6 at the Mary­
land State Fairgrounds Exhibition
Complex at Timonium MD. Gates
open at a am . The fairground s are
located easl 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, contact: G B H & C, PO
Box 95, Timonium MD 21093­
0095, or call (301}-561-1282. For
a recorded announcement, dial:
(3Ot}-HAM-TALK.

MADISON WI
APR6

The Mad ison Area Repeate r
Association will hold its 14th an­
nual Madison Swapfest on Sun­
day, April 6, at the Dane County
Exposition Center Forum Build ing
in Madison WI. Doors will open at
7;30 am for flea-market sellers
and at a am for the public. Admis­
sion is $2.50 in advance and S3 at
the door. Flea-market tables are
$5 in advance and $6 at the door.
Talk-in will be on the MARA.
repeater, WB9AER/R, 146.16/
.76. For more information, write:
MAR.A., PO Box 3403, Madison
WI 53704, or call (608}-2224 744,
day or nighl.

OLD BRIDGE NJ
APR6

The Old Bridge Amateur Radio
Association will hold an indoorl
outdoor Elect ronics Flea Market ,
April 6, at the Knights of Colum­
bus Hall in Old Bridge. The hall is
located on Pine Street oNAI. 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

Rad io for detai ls to Bob Nav in , 106
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GRAYSLAKE lL
MAR 23

TRENTON NJ
MAR 23

The De laware Valley

EGG HARBOR CITY NJ
MAR 22

Shore Points ARC invites every­
one to Springfest '86, Saturday,
March 22, from 9 am to 2 pm at the
Atlant ic County 4-H Center, Egg
Harbor City NJ (15 mi les west of
Atlantic City).Limited ac in indoor
space. Sellers $5 per space (bring
your own table): buyers $2.50 ad­
vance, S3 day of hamfesl. Talk-in
on 146.985 and .52. For more in­
formation, write: SPARC, PO Box
142, Absecon NJ 08201.

COLUMBUSGA
MAR 22-23

The Columbus GA AR C will
sponsor a Hamfest Saturday on
March 22 from 9 am to 5 pm and
Sunday from 9 am to 3:30 pm at
the Columbus Municipal Auditori­
um. Indoor tables are $6.50 per
day. Contact Joe Mills at (404)­
687-3050 or write CARC, PO Box
6336, Colu mbus GA 31906 for
table rentals . FCC exams will be
given Saturday at 9 am at the
Colonial Inn. Talk-in is on 146.0 11
.61. For more informa tion call Billy
Bedgood at (404)-323-5579 or Bill
Haycock at (404)-327-7345, or
write CARC.

MADISON OH
MAR 23

The Lake County ARA will
sponsor the eighth annual Lake
County HamfestlComputerfest
on March 23, 1986, beginning at
8 :00 am, at M ad i s on H ig h
School, Burns Road at Middle
Ridge Road, Mad ison OH. Ad­
m ission is $3.00 in advance and
$4.00 at the door. 6-foot tables
are $5 .00; 8-foot table s are
$6.50. Exams will be given. Talk­
In on 147.81/.2 1. For more mtor­
mation , se n d an SASE to
LCARA Hamtest , 5 261 H ar­
mony Lane , W i l loughby OH
44094, or call (216)·953-9784.

The Libertyville and Munde­
lein ARS will sponsor LAMARS­
FEST 86 on Sunday March 23,
1986, f rom 8:00 am to 2;00 pm,
a t t he L a k e County Fa ir ­
grounds, Grayslake IL Admis­
sion is $2.00 in advance and
$3.00 at the door. Tables are
$5.00 each. Talk-in on 147 .631.03
and 146.52. For Information or
reservat ion s , w r ite M arc
Abram s on , PO B o x 6330,
Wheeling IL 60090.

ELIZABETHTOWN KY
MAR22

The Lincoln Trail Amateur Ra­
dio Club will sponsor the 1986
Elizabethtown Hamfest on March

•22:" 1986, at the Prichard Commu-
nity Center in Elizabethtown KY.
Talk-in on 146 .38/.98. For more
information, contact Hubert Hens­
ley W0 4GDA, PO Box 387, Vine
Grove KY 40175, orcall (502)-8n­
2234.

HERMITAGE PA
MAR 22

The Mercer County Amateu r
Radio Club welcomes amateurs
to socialize and exchange views
at its " How To" seminar on MarCh
22 from 9 am to 4:30 pm at the
Hermitage Middle SChool , 0ppo­

site Shenango Valley Mall on At.
18in Hermitage PA. Topics wi ll be
presented on development o f
ham-shack skills. Lice nse exami­
nations (Novice through Extra
class) will be given . Examinees
and those under 18 will be admit­
ted free: all others $2. Talk-in on
147.751.1 5. SASE to MCARC, Box
996, Sharon PA 16146 for details.

advance and $2.00 at the door.
Tables are $.501ft. Exams will be
g iven . Tal k-in on 146.52 and
146.07/.67 . Fo r m ore rntcrma­
ti on o r re servat i on s , writ e
SM A RS, PO Bo x 934 , Batt le
Creek MI 49016, o r call Wes
Chaney N8B OM at (616)-979·
3433.

UPPER SADDLE RIYER NJ
MAR 22

The Chestnut Ridge Radio Club
will hold the 9th annual Ham Ra­
dio Flea Market on Saturd ay,
March 22, 1986, at the education
building of the saddle River Re­
formed Church, East Saddle Riv­
er Road and Weiss Road, Upper
Sadd le River NJ . Tables are
$10.00 for the first, $5.00 each ad­
ditional table. Tailgatin g: $5.00.
Refreshments. For further infor­
mation , contact Jack Meagher
W2EHO, 27 Fourth SI., Closter NJ
07624, (20 1}-768-8360.

MACONGA
MAR 22

The Macon Counly Amateur
Radio Club W4BKM will operate a
scecrar-event station live from the
Cherry Blossom Festival in Macon
GA, March 22, 1986, from 10 am
to 5 pm EST. Frequencies will be
phone, 14.237 and CW, 7.137.
For a Cherry Blossom Certificate,
please send a large SAS E to
Mona Witherington N4MPR, 2898
Williamson Drive , L ize lla GA
31052.

BLACKSBURG YA
MAR 19-21

A workshop ent itled Personal
Computer Interfaci ng for SCientif­
ic Automalion will be held on
March 19-21 , 1986, in Black s­
burg VA. The cost is $495. For
more information, contact Or. Un­
da Leffel , CEC , Virginia Tech,
BlackSburg VA 24061 : (703}-961­
4848.

SEATTlEWA
MAR 20

Volunteers from several local
ARCs will operate K07WS from
the ~h annual Northwest Science
Fiction Convention (NORWES­
CON) in Seattle from 1800Z to
0200Z for four days sta rting
March 20. Demonstration s and
speakers to introduce young pee­
ple to ham radio are also planned .
Frequencies: phone-bonom 25
kHz of General phone bands;
CW-bottom 30 kHz of General
CW and Novice bands; RTTY­
7.085, 14.090,21 .090: VHF via
146.96 repeater. Certificate fo r
OSL and SASE via John V.
Hedtke K07WS,8729 Palatine N.,
Seattle WA 98103.

CHELSEAMA
MAR 18

Chelsea Civil Defense will
sponsor amateur-radio evening
classes at Chelsea High SChOOl
start ing March 18 for those inter­
ested in Obtaining a Novice or ba­
sic level ham license, or Techni­
cian/General license . A minimal
cost will be charged for malerial
only. The classes will be open 10

all in the local area who have an
interest in becoming a ham. For
more information write: Frank Ma­
succi, 136 Grove St. , Chelsea MA
02150. Include your phone II.

date for applications is February
16. Women's act ivities begin at 11
am. Talk-in frequencies: 147 .871
.27. The TMRA repeaters are on
147 .87/.27 ,447.850/442 .850, and
224 .140/222.540. There will be
refreshments. For further infor­
mation, contact Joseph Nyitray
WSLNV, 3950 Drummond Road,
Toledo OH 436 13 , (419)-472­
7935.

MARSHALL Ml
MAR 22

The Southern Michigan AAS
and the Marsha ll High Photo­
Elect ronics Club will sponsor
the Michigan Crossroads Ham­
fest on Saturday, March 22.
1986, from 8:00 am to 3;00 pm,
at Marshall High SChool, Mar­
shalt M I. Admiss ion Is $1.50 in
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GROSSE POINTE MJ
APR 6

The South Eastern MiChigan
Amateur Radio Association (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 Hamfest will feature an
ARRL forum , OX forum, and a
RTTY forum. Advance tickets
$1 .00, at the door, $3.00. Ad­
vance tables sa.OO. at the door,
$10 _00. Talk-in on 147.751.15 and
146.52. For more information,
write to SEMARA Hamfes1, PO
Box 646, St . Clair Shores MI
48080, or phone Fred l ewis
NK8M at (3 13)-881~187.

SULLIVAN Il
APR20

The Moultrie Amateur Radio
Klub (MARK) hamtest . 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 Rt. 16. The hamfest
will be in a large, healed 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 IL 61951 , or call
Vernon Jack K9SWY at (217}-728­
7596.

DAYTONOH
APR 25

The Miami Valley FM Associa­
tion will sponsor the 17th annual
BOAO S"H, on Fliday night of the
Hamvention, April 25, at 7 pm in
the Conference Center at the
Hara Arena and Exhibition cen-

ter, Dayton, Ohio. There is no ad­
mission charge.

DAYTONOH
APR 25-27

The Dayton Amateur Radio As­
sociation, tnc., will sponsor the
Dayton Hamvention on Aprit 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 tic kets : $14.00 in
advance, $16.00 at the door if
available. Ladies luncheon,
$6.75. Advance sale deadlines:
April 5 (Canada) and April 12
(USA). Roy Neal K6DUE will be
the banquel speaker.

Giant Flea Market noon Fliday
through SUnday. An spaces sold
out.

Technical forums on: personal
computer, packet radio , ARRl,
AMSAT, antennas, RTTY, SSTV/
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
belore March 29: completed form
610, a copy of your present Ij.
cense. and check or money order
for $4.25 payable to ARRLNEC,
to: license Exam, Attn. Tom
Holmes. 8830 Windbluff Pt.. Day­
ton OH 45459.

Send nominations for " 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 15.

FITCHBURG MA
APR 26

The Montachusett Amateur Ra­
dio Association will hold Flea Mar­
ket Saturday, April 26 at the

Knights of Columbus Hall on Elec­
tric Avenue, Fitchburg MA. Doors
open at 8 am for sellers and 9:30
am to 3 pm lor buyers. Talk-in on
144.8511 45 .45 and 146.52. Ad­
mission is $1; tables sa each. For
table reservation s send check
payable to MARA., clo James
Beauregard. 7 Mountain Ave .•
Fitchburg MA 01420.

CEDARBURG WI
MAY3

The Ozaukee Radio Club, Inc .,
will sponsor its 8th annual Cedar­
burg Swapfest on Saturday, May
3,from8am to 1pm at the Circle B
Recreation Center, Highway 60
and County I. in Cedarburg WI (20
miles north of Milwaukee). Admis­
sion is $2 in advance, $3 at the
door. Four-toot tables are $3
each . Sellers will be admitted at 7
am for setup. For more inlorma­
tion , send a business size SASE
to 1986 ORC SWAPFEST, 101 E.
Clay St.. Saukvi lle WI 53080.

GRAND JUNCTION CO
MAY 10

The Grand Mesa Repeater S0­
ciety will hold the Seventh Annual
western Slope Amateur Radio
and Computer Swaplest on Satur­
day, May 10, 1986. from 9:00 am
to 4:00 pm at the National Guard
Armory, 482·28 Road, Grand
Junction CO. Admi ssion is Iree
and swap tables are $5 .00 each.
Features will include an indoor
swaptest , amateur radio exams , a
packet radio demonstration, an
auction, and refreshments. Talk­
in on 146.82 and 449.20. To re­
serve a swap table and for further
information, send an SASE 10 lar­
ry S. Brooks WBfECV. 3185
Bunting Ave., Grand Junction CO
81504, or call (303)--434.5603.

HARTWELLGA
MAY 17-18

The Lake Hartwell Hamtest,
May 17-18. sponsored by Toccoa
(Hartwell GA and Anderson SC)
ARC, will be held at the Hartwell
Group Camp, Hwy 29, 20 miles
west of Anderson SC and 3 miles
east of Hartwell GA. Campground
opens by 6 pm, May 16. Talk-in on
146.295 + 600, 146.1 9/ .79.
1017 .931.33. Free Ilea market
space. Tickets and information
available from M. A. Counsell
W1BNS. 215 Nottingham Way.
Anderson SC 29621; (803)-261­
7018.

H8I DXPEDTION
MAY 22-JUN 2

The Wiesbaden Amateur Radio
Club, WiesARC. an ARRl affil iat­
ed club from West Germany, will
be found on the air again from
liechtenstein during the club's
eleventh annual DXpedition from
May 22 through June2, 1986. The
club will be operating the HB0/
DA1WA callsign on all bands us­
ing both CW and SSB. Each con­
tact with OA1WA counts heavi ly
toward the club's Urkunde (aw­
ard) certificate. Urkunde informa­
tion may be obtained from the
OSL managers. US and Canadian
stations OSl (with 22-cent SASE)
via regUlar US mail (22 cents) 10
Steve Hutchins KN6GfDA2HS.
Box 4205, APO NY 09633-5374 .
All others OSL with tRC via Hugo
Jakobljevich, 1m Weinberg 10. [).
6200 wresbaoen-Aurtnqen. West
Germany.

CAMBRIDGE MA
JUN 16-20

The Massachusells Instit ute of
Technology is again offeri ng a
program of app lied imag ing,
" Techniques in High-Speed Pho­
tography and Videography." The
special summer program will be
held from June 16 10 20. This
photoinstrumentation program of
complimentary lectures and labo­
ratory experiences is under the di­
rection of C. E. Miller and Dr.
Harold E. Edgerton. It incl udes
two full days in the MIT Strobo­
scopic Ught l ab. For further de­
tails , contact: Di rector of the
Summer Session. E19-3S6, Mas­
sachusetts Institute of tecnnoo­
gy, Cambridge MA 02139.
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SA N DIEGO CA. 92111

~_r:'l~:f!j:7(.:~~~J~:~:~~~:~
RADIO ENGINEERS

7 MILLION TUBES
IIldu<les all current. oil­

solete. alll,qut.llard-to-lmd
rKe'VIIIlI, lranSlTlllllng, lIIdus­
tnal. radIO/TV types LOWEST

PflICES. MalOr eenos III stock.
Unity Electronltl Oepl.S

P.O. 801213, [ lIz.belll. N.J. 07206

80 73forRadio Amateurs . March,1986



UNICATE------i

HAM·DAY '85­
Are You Ready?

Special Report:
Volunteer Examiners

" .,~--

for Radio ; ".
.Amateurs

--

Ten Million Resistors:
The Incredible Digiohm

PRIVATE
EARTH
STATIO"S

-

FIRST WITH US, II IIJII
THEN THE WORLD!
Better communications start with your subscription

to 73 for Radio Ama te nr s
----------------------------------------------

YES
I Start my no-risk subscription today and send me 12 issues
• of 73 for $ 19.97. I'll save 33% off the newsstand price!

o CHECK/MO 0 Bill Me (pi..... maX. ch<.:k Pl y.hIe <0 H}

Canad. &. Mntico $22.97. I \'<'at onlv. US fund. dr ...n On US bonk.
~ OIl""," $19.97, I voo, onlv. US fundi J..wn on US bonk.
For<iIn aitmeail. fl'I<- i""""•. PI<- .11",.. 6-8 ..-1<. ro. d.li\'ftY.

Name _
A ddress _

Ciry Stare Zip _

7..'~ fiffR ud io ¥
~Amu'ellrs ~

PO Box 931, Fanningdale. NY 11737



ETTERS

MACHT NICHTS NOWI

I recently encountered a prob­
lem which I feel should be brought
to the attention of the amateur
group lor others contemplating a
visit, or residence in Italy.

We moved to Italy from Niagara
Falls in December of 1984. In Jan­
uary 011985, I submitted the nec­
essary paperwork for an Italian
license.

Sometime later, I received a

1 1

is why my proposal did not include
that band .

The ARRl's proposal includes
more kHz than mine and is less
practical with its inclusion of the
12~Hz band. I have seen my
proposal mentioned in only one
publication (Worldradio , Septem­
ber, 1985) and have received no
comments. My aim is to offer non­
hams a Novice license that will
attract intelligent adults and
young people. We need computer
enthusiasts, story tellers, leach­
ere. students, accountants, labor­
ers, etc. Our record shows that we
cannot lure them in any numbers
with our CW-only Novice license.

Teach a Novice or an upgrade
course like I do and you will see
the work that goes into each new
ham . You old-timers may forget
that ham radio and electronics are
a new language 10 the non-ham.
We can help squash the myth that
equipment is too expensive il we
offer new hams phone and digital
modes as well as CWoThe equip­
ment will be of more use and will
seem a better value . Besides ,
Novices really do earn a license.

II, after reading this, you still
think enhanced Novice privileges
are a bad idea. go read the actual
proposals and then comment to
the FCC.

larryW. Garens WD5H
(ex-KC500)

BradyTX

-
HELP HOBBY GROW

I've been reading some nega­
tive comments about the pro­
posals before the FCC to en­
hance Novice privileges. Both the
ARRl's RM·S038 and my own
RM-5022 through RM-5025 re­
quest small band segments, re­
stricted power, and the inclusion
of digital modes. We never intend­
ed to " give the store away," nor
do we expect the FCC to grant all
the prtvileges we requested. Our
common interest is the growth 01
our hobby in a responsible way.

I lail to see what you opposers
fear. There will be no loss of
"higher class" privileges. Who
protested the access we gained to
30 meters, Of 12 meters, or 902
MHz? The NeMee cceretces have
gained nothing . The Technicians
gained a band but it is not really an
incentive to Novices to upgrade.
The b ig incentive 10 Novices
seems to be 2-meter FM, and that

the respective Technician, Gener·
at and Advanced phone bands .
The requirements for the basic
amateur license would be ele·
ment 2 and a 100% reproduction
of the Morse code, matching the
representations with the appropri­
ate character. (Most amateurs
who operate only phone cannot
copy the code at their license level
anyway.)

This way, they would at least
know it. And this would allow peo­
ple who cannot copy code due to
some handicap, the chance for a
license. Then, to keep the Extra
bands sacred, you would have to
have endorsements for both 48
and lC to have privileges there.

I hope thai you will publish this
so that the amateur community
will have one more ahemative to
choose from.

Steve Sulze WDeGIY
Crestwood MO

ONE MORE CHOICE 1 I.... .....JI
I have come up with what I

believe to be a more fair and equ i­
table system lor licensing erne­
teurs. It may sound like a rehash­
ing of the no-code license, but
there is an important difference.

In my system, there would be a
basic amateur license with either
no operating privileges or just 50
kHz on the 50- and/or 220 MHz
bands with full code and phone
privileges . This would give the
newcomer a taste of what can be
done as an amateur. Then higher
licenses would be by endorse­
ments by passing the appropriate
examination elements.

For example, passage of exam
elements lA, lB, and lC would
give only code privileges on the
respective Novice, General and
Advanced code subbands. Pas­
sage 01 exam elements 3, 4A, and
4B would give phone privileges on

one of the local nets because it
had a commercial nature. The W2
holding the message commented,
"I thought that it would be OK,
since it made it this far." Wrong.

It 's your license, your station,
your decision.

Donham's self-imposed stand­
ard is simple and safe. That is, ask
yo ursell whether " the action
could eventually result in money
exchanging hands."

I keep a dime tucked away in­
side my wallet next to my ham
license. That reminds me that
sometimes I need to decide which
one 10 use .

RegardS, and 73,
Dave Bushong 1<210

Nashua NH

I

IAT YOUR SERVICE

MONEY OR LICENSE

I am pleased 10 have this oppor­
tunity 10 respond 10 Perry Don­
ham's "What?" editorial in your
January issue.

I am among those who agree
with Perry's hard-line stand on the
issue of ham-band commercial­
ism. The editOfial correctly made
this point: Most of us do not inten­
tionally use the ham bands for
commercial gain.

Last week I heard a K1 refuse to
accepc a lonnal piece of traffic on

CIon., anybody , not _ . oops-Don"
anybody, not ever, say that this
magazine is not responsive to its
readets-KA1MPM.

In general, I have been very
pleased with the improvements in
73 for RsdioAmateurs , and I have
continued my subscription. The
technical con tent of your articles
has improved. QRX is a good sec­
tion . I like the formal and the COv­
ers. The breadth 01 the material
is excellent. from editorials to ad­
vertising.

However. you seem 10 have for­
gonen that the average age of am­
ateur radio operators is about 46
years. Why have you forced those
of us who wear bifocals to get out
the magnifying glass?

t am not a printing expert; I don't
know how many "points" the type
is, but it is too small for lots 01us
out there .

Keep up the good work with 731
Staff Stafford NJ8F

DelawareOH
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wi th REAL SPEECH!
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Create messages just by talk ing. Speak any phrases or
words in any languages or dialect and your own voice
is stored insta nt ly in solid-state memory. Perlect for
emergency warni ngs, club news bulleti ns. and OX
alerts . Create un ique ID and tail messages, and the
ultimate in a real speech use r mail box - on ly with a
Mark 4.

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland , MA 01834 (617) 372-3442

No other repeaters or co nt rollers match
Mark 4 in capabi lity and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterr... real speech • voice
readout of received signal strength,
deviation. and frequen cy error • 4­
channel receiver voting • c lock time
announcements and funct ion control . 7­
helical filter rece iver . extens ive phone
patch functions . Unl ike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repealer, controller, and receiver winners .
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DONHAM 'S LAW1'---__1

Iy suggest that a technological so­
lution to the privacy issue is far
superior to a political one, and
again. I refer you to the December
NOTES, which should be out in a
few days.

KW10's attack on commercial­
ism in the January, 1986 issue of
73 is well stated. There are , in
fact , many situations encroaching
on the FCC rules on noncommer­
cial use of Amateur Radio.

The problem with Donham's
l aw is in the " could eventually."
How do you allow for the discus­
sion of equ ipment among hams?
Someone will be influenced to go
buy something as a result . I say
this is too broad in scope.

Then do you say we can't talk
about FCC exams under the VEC
program si nce there is a tee
Charged lor reg istration, and that
is certainly " money eXChanging
hands" ?

I think, in general , hams exer­
cise excellent judgment in how
they use the air.

Staff Stafford NJ8F
Delaw are OH

Art Rels K9Xl
New Lenox IL

patch can offer other th ings as
well, but I haven't seen that sort 01
thing actually put into practice.

Now, mind you, I have no seri­
ous problem with repeater auto­
patches. I've tumed in a couple 01
OWls using ours, in the last year,
and that is enough to convince me
that autopatches are in the public
interest , when aU is said and done.
I just believe that the rise ot sim­
patches may be the beginning of
the end !Of' amateur interconnects
to the telephorte system in any
form . And that's not just me talk­
ing .

Re the QAX item "Weirdness,"
we have some retract ions to
make . Suffice it to say that the
intent of the CTtA with regard to
S-1667/R-3378 has been terribly
misrepresented in the amateur
media, much to our embarrass­
ment , I'm afraid . I feel that, as a
group, we really blew it with this
one, and our credibi lity has suf­
fered as a resun. see the Decem­
ber 220 NOTES !Of'details .

That is not to mean that 8-1667,
elal , should be ignored. This is a
prime example 01 a horribly writ­
ten bi ll that shou ld be either
cleaned up or killed . the question
01 Right-tl>listen vs. Rights-of­
Privacy totally aside . With this
question included, I would strong-

procedures before attempting re­
Ciprocal licensing! To me it was
very disappointing.

Jerry S. Rlchtet'" KI1WYIDA2RI
Munkh, West Germany

I WEIRDNESS REVISITED I
Great editorial in the January

issue! May I add some thoughts of
my own ?

I guess this could be construed
as picking on the simplex auto­
patch boys (aga in), but I wonder­
just wonder, mind you-about the
propriety of the brethren setting
up a simpatch system and then
Charging individual members of
the group lor the privilege 01 us­
ing it.

You see, if I pay dues to a re­
peater to keep it up, I am buying
the right to keep the system going,
and that includes the righl lo use
the repeater, plus its autopatch,
its electronic bulletin board, or its
remote bases-or all of the above.

The problem with a paid sim­
patch group is that all you are pay­
ing for is the simpatc h function,
which smacks a lot of competition
with the local cellular system-es­
pecially it it is abused , which I still
think it is in all too many instances.
Maybe I'm wrong. Maybe a elm-

temporary license and more pa­
perwork, along with a request for
two " certified phoiOS" plus twenty
US dollars , cash only. Again ,
much later, I received the photos
back because they were written
on.

" How e lse c an you certi fy
them?" asked the US certifyi ng
official?

Straighlened thaI out suppos­
edly, and later received another
temporary license application.

Here it is, December of 1985,
and two weeks ago received an­
other very official-looking piece of
paper thaltums out to be another
temporary permit along with a let­
ter to the effect, " congratulations,
nowyoucan begi n the application
process for obtaining a perma­
nent Italian license! "

Macht nictrts now! We moved
back to Germany where, thank
goodness, the amateur licenSing
system is much more efficient-it
took me atxxJt 30 minutes to get
my license versus the eleven­
months-and-still-in-process in Ita­
ty. I think thai after they received
the US cash, that was the prime
concern. You were then relegated
10 the Italian paper mill.

I would strongly advise any pi>

tenttat radio-amateur visitors to
Italy to thoroughly investigate the
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ticals) which graced the roofof the
carriage.

The longwi re was supported
hatf a meter above the roof by 10
spaced, halt-inch, pieces of var­
nished dowling from a 1-inch
piece of water pipe sleeved with
dowling at each end of the coach,
which were bohed into steel
brackets used for flags or external
lighting back in the coach 's prere­
tirement days. The verticals were
bracketed to hand rails on each
side of the entrance and exil pas­
senger doors.

The amateu rs tran sfo rmed
three adjOining sleeping berths
into QTH -like shacks with QSl
cards from all over the wor1d, ere­
plays of well-earned awards, and
even stern reminders of sched­
ules , repeater listings , operating
cue cards, amateur photograph
displays, and even more stern re­
minders of footy (AuSSi Rules) af­
filiations .

Card tables supported rigs ,
working equipment, and logs­
nothing new to the familiar sight of
a home QTH inside a house, or at
a safe distance from the XYL's de­
main. Comfortable portable beds
made working in the horizontal
plane with a good view 01 the land­
scape outside an excellent pros­
pect. Indeed, it was a worthy
scientific experiment to pilot ama­
teur-fadio rigs from unusual p0si­
tions.

What were the results and
eventual outcomes?
- A satisfactory number of ex­
Changes- in excess of SOD-was
made along the way. The bulk
were with Aust ralian stations but
co ntacts with the USA, Japan,
USSR, NZ, Canary Islands, In­
donesia,and South Alrica were
made.
-Excellent media coverage af­
forded by television and commer­
cial radio stations .
-Auetreuen National should be
well-pleased with the interest sus­
tained by the presence of ama­
teur-flldiO stations on the Trans­
Australian, the goodwill and the
exchanges with passengers, also
with the overall media presenta­
tions in Adelaide and Sydney.
-The use of both VI 5JSA and
VK75A1Raii Mobile callsigns stim­
ulated the ant icipated expected
responses.
-seconcerv priorities and objec­
tives were successfully achieved
by way of the special callsigns
with due attention given to SA and
its forthcoming activities in 1986.
»The support, backoUp, and inter­
est was willingly shared by all Aus­
tral ian national and West rail per-

-To acknowledge weseeue link
with Australian National on the
WA side of the border,
-t c record a first for amateur ra­
dio to work Rail Mobile across the
Nullarbor, and
-To demonstrate amateur com­
munications as a valuable alterna­
tive means of world communica­
tions and to provide meaningful
goodwill exchanges with people
around the wor1d.

The promotional purpose of the
five-day round trip was acknowl­
edged by the wond of amateur ra­
dio by the use of the callsign
V15JSAlAail Mobile (Trans-Aus­
tra lian). V1 = special event, WIA
(75th Anniversary), oldest AR
group in the world , 5=80uth Aus­
tralia , JSA=special suffix alloca­
tion for Jubilee South Australia
and Rail Mobile, courtesy of Aus­
tralian National.

The uniqueness of the special
callsign and the location of the
amateur-radio stations on the
rrens-Austrenen. it was hoped ,
would attract special attention to
the activity, and it surely did just
thet!

Amateur displays and public re­
lations were shared jointly by the
amateurs making the trip, with
overall coordination responsibili­
ties given to Peter Koen , SA's
Divisional "Mr. Magic." Armed
to the gunwales with posters,
awards , QSL ca rd s, banners,
flags, and my copies of a hOme­
brew screen print: smcsa ama­
teurs liv8 across the nutter­
borsmc.

The print surpassed any theater
coming-attraction poster. Peter's
personal professional promotion
provided the excellent communi­
cations linkSneeded between am­
ateur hobbyists, passengers, visi­
tors, VIPs, Australian National
Staff , and flora and fauna of the
NullarOOr alike. When out of range
of all known two-meter repeaters
along the way, Peter did most of
the talking to the passeoqers and
captured, on video and camera, a
documentary 01 the lively ama­
teurs' " Pilgrim' s Progress ."

The identification and project
mission 01 the amateur-rad io­
coach AD083 was bold ly stated
on the platform side of the 25­
meter super-sleeper carriage: SA
Amateur-World Communica­
tions-with Austral ian National­
Across the Nullarbor.

Even the kangaroos, emus, and
dingoes, if they could read , and
the occasional passerby en route,
would have been imptessed, if not
by the message and callsigns,
then by the novel antennas (25­
meier longwire and traditional ver-

group for the return home from
KaIQOOrl ie and also to assist in
breaks lrom his conductor's du­
ties on the train. FIVe amateurs
piloted the rigs during the trip.

DXpeditions-wha, 's doing with
repeaters-things like that. What
do YOU find most interesting?
Since we hailS B world hobby, f
think you'll be as interest8d as I in
what is going on. Ifnothing else, it
gives us something to talk about
on the air which, from what rtn
h6aring thBss days, can', hurt.

-Wayne.

NTERNATIONAL

VKS AMATEURS
GO RAIL MOBILE

73

Severa l antennas were in­
stalled on Saturday the 7th , in­
cluding a 25m longwire, a 40m
Hustler Whip and a tapped 40m
Whip. Two-meter equipment, a
Kenwood TR-2500 hand-held with
a base supply unit, and a KYo.

The idea to work Rail Mobile on KUTQ 144-10FX R2 (FM) with a
the Trans-Australian Railway from home-brew scanner, and a 60-
Adelaide to Perth developed from Watt amplifier worked from a
a suggestion that two Australian quarter-wave magna base vert i-
National-emp loyed amateurs , cal. A Kenwood T$-93X and a T$­
Keil h VK5VA X and Graham 820 provided the fire powerforthe
VK5BGP, undertake the activity in open wire and the verticals above
their off-cluly period, wi1h the ap- the carriage roof.
proval of Austral ian National. The
proposal that eventually gained The optimum height of all an-
acceptance involved the ancca- tennas was fixed at 0 .5 meters to
ticn of two Australian National allow for clearances of bridges
tickets, the provision 01 a W~ and tunnels, although it was pos-
man 1st class coach for the trip, sible to lift the configurations to
wi1h media publicity to be sought 1.4 meters between Port Pirie and
by Australian National promotions Kalgoorl ie . The problem areas
officers, Mr. Bob Sampson and really amounted only to a total dis-
Mr. John Beatty. renee of 10 km close in to the

The SA Division, through its Ju- Keswick and Perth terminals , out
buee 150 Coordinator, Graham 01a total journey of 5.320 km. The
VK5AQZ, was asked to provide diffICUlty in reet terrns .tc make all-
equipment and antenna configu- tenna chal"lges, was time and suit-
rations wi1hin the parameters of able stopovers to periscope the
height, location, and installation antennas and thereby improve
set by Austral ian National for the the capabilit ies of the equipment
Wegman Coach . The group of from the railway mobile location.

three amateurs , Alan Roocroft The purpose of the activity, mu-
VK5ZN , Pete r Koen VK5BPA, tually agreed by the WIA (SA OM-
Secretary of 2nd Adela ide SCout sion) and Australian National, was
ARC, and Graham Horlin-Smith to give promotion to the two orga-
VKSAOZ, were assisted by Keith nizaticns-s-the Trans-Australian
Pallman VK5NAX, a senior con- Railway link between Adelaide
ductor on the outward journey and Perth , and the hobby of ama-
from the Adelaide Terminal depar- teur radio . In addition, of a sec-
ture on Wednesday, September ondary nature, was the promotion
11, at 12:40 pm . of SA and its Jubilee 150 cerebra-

The turn-around trip left Perth tions, including the Grand Prix
Saturday, September 14, 10 reach held in Adelaide in November,
Adelaide on Monday the 16th at 5 1985. These objectives were as
pm. Graham VK5BGP joined the follows:
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AUSTRALIA

Jim Joyce VK3YJ
44 Wren
Altona Australis

Just b8causs / started this column
as Ii fflSUIt 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
;nteresting-how we can get per­
mission to op8rtII8 if WEi"re fortu­
nate enough to visit-any coming
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REGION 3
CONFERENCE

AUCKLAND - NEW ZEALAND

being presented with an amateur­
radiO license trom within the spe­
cial callsign group of ZMlZAA to
ZMIIZZZ, plus 100 customized
pictorial aSL cards. Some of the
visitors made their first asos trav­
eling from the airport to the hotel.
The ladies accompanying the
delegates were not forgotten­
they found well-lilled satchels in
their hotel rooms with intcrma­
ticn about the Auckland area ,
conference badges, and gener·
al tnrc r-neucn about the enter­
tainment espec ially for them
during the time their men were in
conference.

Some weary, ;et-lagged bodies
surfaced early morning. Fortu­
nately tor most delegates. th is
was to be a quiet day. For some
however, the main business was
the continuation of the IARU Ad­
min ist rative Counc il meeting
which had started in Melbourne
the previous Friday. This meeting
was Chaired by Dick W1RU, and
attended by K1ZZ, J H1VQR.
9V1RH . VK3KI, WOBWL , and
YV5BPG. Ignoring meal breaks,
they labored from 9 am until 7:30
pm.

5O.000-5O.100-CWonly
50.02-50.08 Beacons
50.1QO-5O.4DO-Nal'TOwband

mod..
5O.110-0X Calling
50.200-SSB activ ity
50.300-CW MS
50.350-SSB MS
5O.400- 50.500- AII Mod"

For those of yOlJ equipped with
a V23 modem (Viewdata type, 75/
1200 bps), the ROOB is operating
an experimental "nateccx." The
telephone number from the US is
44 707 52242 .

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road
Napier
NewZ88/and

As prom ised in my last col­
umn, I am able to bring readers a
report on the IARU Region III
Conference held in Auckland ,
New Zealand. Nov . 12-17, 1985,
through the courtesy of Br8ak-ln
magazine reporters, Craig Craw­
ford ZL3TLB and Scott Campbell
ZL3NR. They made their notes
available to me as I was unable to
be present a: the conference.

It would be difficult to find a
more picturesque venue than the
Rose Park Hotel in Parnell, Auck­
land . This modern and spacious
hotel is directly opposite the tao
mous Parnell Rose Gardens ,
where the roses were just coming
up to full bloom. From Saturday
the 9th there was a scene of lren­
zied activity as the administration
team, abfy IecI by Arthur ZL 1HV,
WOOled to prepare everything in The ladies. with some of the 10-
Iimefortheopening . cal people. spent the morning at

The behind-the-scene adminis- Kelly Tarlton's excellent Under-
trauve workers . led by Neville water World , a huge aquarium
ZL2AKV. NZART General Secre- buill within Auckland's old sew-
tary. typed. photocopied. and col- age tanks. Sharks, sling-rays. oc-
lated the material forthe papers 10 tapi, and many species of local
be presented to the Conference fish swam around and over the
(which had escalated from 69 10 transparent walk-through tunnet
85). and inserted them into the system. In the afternoon they visit-
well-liIled folder lor the 70 dele- ed the Begonia House of the near-
gales and observers. Neville was by Winter Gardens.
assisted by Shirley Zl1Bl, Gail On Tuesday morning the Re-
ZL2SZ, and Jamie Z12NN. gi on III direclors met at Rose

The first batch of overseas dele- Park Hotel . Masayoshi Fujioka
gatesarrivedat8pmonSunday JM1U XU . K ei go K omuro
evening on a fl ight from Mel- JA1KAB, Tsuyako Miyagi, Mi-
bourne where they had attended chael Owen VK3KI, David Rankin
WIA's 75th Anniversary Dinner 9V1RH , and Arthur Godfrey
the previous night. The 29 arrivals ZL1HV. debated tor much of the
were whisked up to the Manukau day.
Room of the International Termi- Late Tuesday, after airline- and
naltcr a formal welcome. customs-cteerance delays , the

A surprise lor many of them was delegations from Korea, Japan,
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appearing as potential or actual
coun c il members . committee
members, and/or contributors to
Rad Com (the society's journal.
Radio Communication) . and so
. 0.

Is this a good thing or a bad
thing? I think it is certainly true
that an element 01 change, partie­
ularty when it invotves new blood,
is a good thing. People do get set
in their ways (and become guilty,
perhaps, ot being unable to see
the woocls lor the trees), and an
influx ot new and tresh ideas can
only help to bring progress to any
organization .

However, that is not to say that
wholesale change is good . There
needs to be continuity and experi­
ence and matumy (and even the
steadying hand of elder states­
men). In other words. a balance is
wanted between the new and the
experienced .

So it has generally been in the
RSGB tor a great many years. But
not for much longer if three mem­
bers get their way. Messrs. Lun­
degard G3GJW, Smith G4AJJ ,
and Crosland G6JNS have ruffled
a tew teathers with their circula­
lion of documents calling for
broad changes in the Society.

I do not wish to bore you with the
details (01 which there are many)
but, instead, will summarize their
main point. This seems to be that
the length of service of anyone
individual in a range of posts shall
be limited (they suggest six years
cum u lat ive servi ce) . This , of
course. would have the effect of
removing all the old hands.

The ROOB has risen to the chal­
lenge and produced a lengthy re­
buttat of the proposals. I think this
is a mistake because the action
looks defensive and suggests that
there is something for " the few"
to protect.

You will note that I have avoided
picking sides. I really do not want
to be drawn into the argument
which inevitably will follow now in
the public eye (in the columns of
Rad Com, if nowhere else). How­
ever. Iwill say that I appreciate the
efforts of my fellow amateurs who
devote a lot of their time and ener­
gy to making my hobby more en­
joyable (and that of a lot of other
people-at the end of October
there were 27.900 Class-A licens­
es and 27,780 Class-B licenses in
force in the UK).

With the imminent availability of
the 5O-MHz band to all UK ama­
teurs. the RSGB has produced a
band plan. This is as follows. and
any comments on it should be
sent to G3ZNY.

sonne!, which made the trip all the
more memorable and worthwhile.
Thetravelers were thrilled with the
personal attention and the super
togetherness engendered.
-Amateur radio gains were signifi­
cant in terms of promotion and
sharing the hobby with the gener­
al public, in particular the oppor­
tune meeling , and li nks estab­
lished with the CARC (Goldfields
Amateur Radio ClUb) and the WIA
(ViA Division). thus reaffirming the
excellent rapport that already ex­
ists between amateurs.
-The GARC group of Kalgoorlie
presented a framed Gold Award to
the travelers. which in turn was
presented to SA Divisiona l Pres­
ident Dick Boxa ll VK5ARZ-a
very beautiful momento of the his­
toric trip. A welcoming " comput­
erized" banner to the SA ama­
teurs at Kalgoorlie was greatly
appreciated .
-The wea-oocumentec video and
camera story of the trip across the
Nullarbor. the tapes of the VK6
broadcast, and taped interviews
in transit provide a live history for
luture use.

The overall results of the light­
ing preparation and culmination
(less than th ree weeks from ac­
ceptance to close). were most re­
warding. II was a job well done by
a very professional group of ama­
teurs led by Bob Allan VK5BJA.
The experimentat ion in rail-me­
bile antennas and promotional ac­
tivities carried out by the group
was new, save the excellent pio­
neer work achieved by Bill Main
VK6ZX back in the late '70s.

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorl Heights
Hawfey Hilf
Gamberley. GUf 7 9JQ

England

Like many societies concerned
with leisure-time activities . the
RSGB (RadiO Society of Great
Britain) is largely under the control
of amateurs. There are, of course,
lull-lime paid administrators to run
the office and undertake the re­
quirements that the law imposes
(the ROOB. at least, is registered
as a company).

But the policy-making group,
the Society Council, is selected
from the membership at large.
The Society president is selected
by the Council. Over a period of
years, one sees the same names
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Indonesia , and Ch ina arrived .
Also on th is flight was David
Evans G30UF, general manager
of RSGB. The final group of six,
including Dick Butler, the secre­
tary general of ITI arrived at 10
pm.

At last , after many hours of
preparation, all delegates and co­
servers were present, and the
16,000 pages of documentation
were ready lor the big event.

The conference got under way
at 9:30 am with the official open­
ing . Region 111 secreta ry , Ma­
sayoshl Fujioka JM1 UXU, chaired
the opening ceremony and offi­
cially welcomed the delegates .
Terry Carrell Zl30l addressed
the gathering as president 01 the
host country , and introd uced
Dame Oath lizard, the Mayor of
Auckland, who, after welcoming
them to the city of Auckland, light­
heartedly advised that she had ar­
ranged excellent weather for the
duration of the Conference.

•

the People 's Republ ic of China,
Mr. Wang Xun and Mr. Huang
Yoogliang, officially attending an
amateur-radio conference for the
first time.

As is tradition at such center­
ences. the president of the host
society was nominated as confer­
ence chairman. This was paSS8d
with acclamation. and Terry Car­
rell Zl30L took the chair. The Re­
gion III Secretary, Masayoshi Fu­
jioka JM1 UXU. was nominated as
conference secretary. also by
acclamat ion . The Crede ntials
Committee, one of the various
commi ttees essenti al for the
smooth running 01 the ce nter­
erce. reported thai all attending
Societies were correctly repre­
sented, and that proxies for
Bang ladesh, Hong Kong , Pak­
istan, Singapore, and the Philip­
pines were in order.

The lirst of the 93 papers to be
received and discussed was the
report lrom Region 111 secretary,
who was happy to announce that

Other speakers were the Han- the Amateur RadioClubof Tooga,
arable Jonathon Hunt, Postmas- (ARCOn had just been admitted
ter-General, and Dick Butler. The as the 24th member society of Re-
Assistant Director General of the gion III.
New Zealand Post Office , Derek Formal reports from the four
Rose, gave an impromptu speech Region III directors were tabled
amplifying the Minister's remarks , and accepted with little discussion
and finally Dick Baldwin W1RU as lunch was ready.
spoke thanking the previous The various member societies
speakers for their kind remarks. then reported on their activities,

After morn ing lea (collee and here are some items of in-
break), the first of the 17 9O-min- terest from the reports . JARl in-
ute sessions commenced . Ptes- dicated concern at the decline in,
ent at the sessions were 60 del- the rete of Increase of member-
egates and observers from 11 ship, down to 10,000 per year.
countries. A very special welcome PNGARS (Papua New Guinea)
was made to the delegation from believed they now had the highest
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amateur repeater in the region,
atop Mt. Albert Edward at 3,990
meters above sea level .

ARRl reported on behalf of 37
of the members in Region III terri­
tories, noting after a decline in the
number of amateurs Joining AR­
Rl , they were now experiencing a
5-percent growth . ORARI (In­
donesia) announced a new Radio
Regs just introd uced which in­
cluded creation of a no-code li­
cense. They also hoped to work
toward a rec iprocal licen sing
agreement with New Zealand.

WIA (Australia) were happy to
report that most of the WIA sub­
missions had been acted upon in
the new Regulations and Radio
Communications Act which were
introduced recently. WIA, repre­
senting SARTS (Singapore), men­
ti oned that many apartment
dwellers there must pay extra rent
for their antennas.

MARTS (Malaysia) entertain­
ingly explained the difficulty they
have with authorities. It was re­
ported that the administration's
policy seems to have changed
from " find out what they are doing
and stop mem'ttc " find out where
they are going so we can lead
them." Until recently, even com­
munications receivers lor SWls
were illegal in Malaysia.

RSGB announced only a few
days previously that approval had
been given for amateurs in Britain
to conduct Morse testing as from
April, 1986.

KARL (Korea) announced per­
mission had been given for a sta­
lion to operate from the 1988
Olympic Games to handle third-

party traffic for games' partici­
pants.

Commenting on the FARA (Fiji)
report, ITU Secretary General
Dick Butler spoke of his involve­
ment in setting up the Telecom­
munications Training Center in Fi­
ji and the encouragement it gives
students to obtain their amateur
license.

Reports from Region I and II
were received and Mr. Butler of­
fered ITU's assistance in setting
up volunteer training programs in
Region I and II countries also. A
report from IARU Administrative
Counci l meeting included their
adoption of a policy for extensive
preparation for future WARCs, in­
cluding part icipat ion in CCIR ec­
tivities and also a revision 01the
28-MHz beacon system.

Ian Ashley ZllAOX was invited
to speak on packet radio and he
expressed the opinion that packet
radio be band-planned for the
phone portion of each band, as is
ATV. Dick Bak;twinW1RU advised
that Region I is uneasy about the
proliferation of packet radio on the
bands, especially 20 meters .

The conference then consid­
ered six papers dealing with band­
planning. Aiter some discussion
on each paper, Wol1ling Group 1
was set up to review the band
plans adopted, especially the 28­
MHz band, and the position of
packet radio and other special
modes in any plan.

An NZART paper urged other
Societies to negotiate with their
administrations for the release of
the band 10.15-10.20 MHz on a
local non-interference basis .
Some delegates were apprehen­
sive about this action, preferring
to gain and live with WARC 79
bands first . The NZART proposal
was adopted.

Day 2 of the conference opened
with discussion on the usage of
the new bands made available
through WARC 79 (10, 18, and 24
MHz). It was reported that in Re­
gion 111 10 member societ ies had
access to the 1o-MHz band, and
seven Societies to both 18and 24
MHz. The other Societies had ac­
cessto the 1o-MHz band, and sev­
en Societies to both 18 and 24
MHz. The other Societies were
encouraged to take appropriate
action to acquire usage of these
bands and help to populate them.

After a discussion on the in­
volvement of IARU in the forth­
coming ITU Conference, prepara­
tions for the next WRC (expect­
ed in 1991), and the financing 01
these activities, OSl cards came
into the discussion arena.

,
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Presenting three intelligent, versatile,
compatible terminal units.

NE'J'J\
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 versatility . The
"Smart" Kantronics TU's can transmit and receive
CW/ RTTY/ ASCII / 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 term inal program, like one used with a
telephone modem, is the only additional program
required. Kantronics currently offers Pac-
term and UTU Terminal Programs for
IBM, Kaypro, Commodore 64, VIC 20, and
TRS-80 Models III , IV , and IVP. Disk
version $1 9.95. 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 capac itance filters and
LED display tuning make using the
UTU easy for 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 Correct ion circuits greatly enhance
sen sit ivi ty and se lect ivity. 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 retail $359.95.

For more information contact your local
Kantronics dealer or write:

" When You Buy. Say 73 "

IItl kantronlcs
1202 E. zsro Street (913) 842·77115
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The Confere nce accepted a amateur-radio events of outstand-
proposal from JARlto adopt the ing nature was accepted.
Manila-eonference standard aSl Four papers related to the sub-
card size and layout, and JARl jed of amateur satellites. JARl
offered to coon:linate an irwestiga- described progress on J AZ-1,
t ion into automatic sorting of whose launch has now been de­
cards. Papua New Guinea and Fiji layed until August, 1986. The first
papers on the use 01 the " honor satellite's construction and test-
system" when claiming awards ing has been completed and the
drew much discussion. They ar- second is undergo ing testing
gUed that aSl cards were a has- now. The project is expected to
ere and an expense to rare OX and cost $US1.6 million . Another
awards should be claimed by log JARl paper suggested thatlARU
entry only, as is done in New coordinate all future satellite pro-
Zealand. DRARI countered this grams with ITU and satell ite
with the suggest ion that aSL organizations .
cards have many uses, including The WIA expressed concern
the promotion of the country and over the lack of information on
also of Society membership. The progress of the various projects,
PNGlFiji proposal was lost. on planned launches, and on fre-

It was noted that with the entry quency implicati ons. Working
01 ARCQT (Tange), there was only Group 4 was Iormed to deckle any
one society in Region III at present action the Conference needed to
that was not a member of the As- take on these matters.
sccteton. The final subject was the pro-

The report of RAST (Thailand) motion of amateur rad io in the ee-
caused several delegates to ex- veloping countries. An NZART
press disquiet at the mention of suggestion that IARU develop a
the use of several spot frequen- simple transceiver for the use of
eee in the otherwise exclusive 2- these countries was immediately
meter amateur band for Volunteer responded to by the Japanese.
Radio, a group of volunteers as- They showed the Conference a
slsting the pol ice by reporting sus- kitset transceiver that produced
picious happenings. It was fe lt five Watts output on 15 meters,
that this might put ideas into the costing about $U S60 . NZART
heads of other administrations commented that, especially in the
along similar lines. Pacific Islands, the most desper-

An international model stand- ate need was for training and ma­
erd, setting down minimum stand- terials for training, at the very ba­
eros for gaining a general ama- sic level, e.g., tools, books, and
teur license was proposed by expert ise. CRSA expressed eo­
NZART and JARL. In many coun- preciaticn for the supportive com­
tries that are newcomers to ama- ments and the reception of their
teur radio, the administrations paper by the Conference. Work­
were otlen at a loss to set stand- ing Group 5 was set up to identify
ards and appealed to the ama- appropriate means to encourage
teurs themselves. Therefore the and promote amateur radio in d&­
model standard would be a help to veloping countries, and reccm­
these administrations. RSGB ex- mend what act ion should be taken
pressed the feeling that the pro- by the Region III Association and
posel should not result in relaxing its members.
thestandards. The proposal was Day three saw the va rious
adopted. Working Groups meet ing all

From this, the concept of a morning . There was a problem
worldwide common amateur Ii- caused by the fact that many
cense was raised . The effort of the members had been nominated for
European Societies toward thi s morethanoneworkinggroup,and
was noted and encouraged . only three of the six groups had
DRAAI commented that while finished by the time Conference
they supported the idea, they recommenced at 1300 hours.
could not see it happening in In- NZART presented the first of
donesia in the forseeable future. four papers dealing with Intruder
The formulation 01a special study Watches. They co mmented on
group to investigate legislation the worldwide nature of the intrucf.
that had bearing on amateur rad io er problem and said that a major
was suggested and set up, and improvement would be to get all
the proposal passed. broadcast stations removed from

Papua New Guinea's second the 4O-meter band. Also the Con­
paper highlighted the abuse of co- ference was informed that one 01
taining special prefixes, especial- the main things to come out 01the
Iyfor norH"adio events. A proposal Geneva Study Group was tne con­
to limit the use of special prefixes nrmenon by the International Fre­
to national, international, and/or quency Registration Board (IFRB)
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that the IARU Monitoring Service
can legitimately calion the IFRB
to monilor intruders on our bands.

CSRA noted that Radio Beijing
was a major offender in the 4O-me­
ter band, and they suffered from
this as well. They commented that
there were hist orical reasons
among others for this problem and
expressed a desire to work to­
wards fixing it .D RARI also report­
ed discussions with their authori­
ties to clear Javanese broadcast
stations from 40 meters, and also
Indonesian CB interference.

Other items discussed before
theConference adjourned at 1500
to allow the Working Groops 10
continue their del iberations were
that Region III adopt the IARU In­
ternational tccetce System (Maid­
enhead System) as soon as possi­
ble. The Amateur Radio Direction
Finding Au les from Region I were
considered, and the subject of di­
rect ion-find ing act ivities in China
and Japan described by dele­
gates from those countries.

The IARU Region II Award to­
gether with some minor changes
to cater for the changes in Region
III membership were explained by
NZART, and Conference showed
its appreciation to NZART for
operating the Award for the Ass0­
ciation. Emergency communica­
tions as outlined in the WARC
79 resol ution number 640 were
discussed, and the contererce
adopted Aegion I Emergency Pro­
cedure "in principle " after some
discussion.

At the start of day fou r, the
meeting considered an Interna­
tional Study Group report on the
aims and operation 01the monitor­
ing service and adopted its recom­
mendations unanimously. A new
Region III monitoring service I»

ordinator is required now that Bob
Knowles Zl1 BAD has been ap­
pointed as world coon:linator.

Working Group 1 considered
band planning , and presented
their final report to the Confer­
ence . It described band plans for
all amateur bands from 7 to 1240
MHz, but due to insufficient intor­
mation did not consider plans for
the 160- and BO-meter bands. An­
other work ing group will decide on
these before the 1988 Confer­
ence . The plan lor the to-meter
band included shifting all2~Hz

beacons to the band 28 .190­
28.200 by 1990. The Group made
no special provision !of packet ra­
dio but recommended that it be
allowed in both the phone and
RnY parts of the bands.

Working Group 4 considered
the Satell ite Service and recom­
mended that all Societies should

provide support and fUnding !of all
satellite projects; that all trequen­
cy-planning matters for satell ites
be coord inated by IARU, and that
the Amateur satellite Service be
represented solely by tARU at ITU
Conferences.

Wor1dng Group 5-assistance
to developing oountries-decided
the best way to arrange this pro­
gram would be to ask all Societies
what assistance they needed and
what type of assistance they could
provide.

Six papers relating to the Inter­
nat ional Beacon Project were
considered, and then the Confer­
ence decided to adopt the NZART
paper which called on the Admin­
istrative Council to provide all s0­

ceuee with information on the re­
port ing procedure, to disseminate
up-to-date beacon-status informa­
tion, to review the2~Hz project,
and to provide a beacon kit to d&­
veloping countries, and coordi­
nate the publicity of the projects.

Co ntests were next on t he
agenda, and the Conference con­
sidered the adoption 01 preferred
segments of the bands for contest
operation as recommended by
Aegion I. It was resolved that a
working group consisting 01 repre­
sentatives of JARL, W1A, NZART,
and DRARI be set up to c0rre­

spond and recommend on any
preferred segments considered
desirable.

The Conference proclaimed
June 17to be World OAP Activity
Day, to encourage low-power ac­
tivity-their decision was based
on a Region I idea. The Confer­
ence also adopted an Administra­
tive Council resolution to estab­
lish a World Radio Amateur Day
intended to publ icize amateur ra­
dio universally.

Some aspects of EME ccere­
tion, packet radio. AMTOA, and
RnY standards, and the growing
number of "unattended amateur
stetces" were then discussed.

A paper on problems resulting
from some DXpeditions due to the
behavior on air of some of the sta­
tions participating was presented,
and atler much discussion, ac­
cepted. DRAAI commented that
the DXped ition operator was in
the best position to deal with this
problem, and thatlAAU was not in
any real position to be able to po­
lice this sort of thing.

Moving on to the preservations
01 standards of amateur-rad io
operation, recommendations by
NZART noted the misuse of ama­
teur radio by pirates and others,
and emphasized the need to fol­
Iowthe spirit of the ITY Radio Reg­
ulations. The President of IARU
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The "Flying Horse"
has a great new look!

It's the biggest change In c aubcok history!
Now there a re 3 n e w Ca ll b OOkS for 19 8 6 .

The North AmerIcan caueoe« lists the
amateurs In a lt countries In North America
p lu s those In Hawa II and t he U .S. possessions .

The Internationa l Callbook lists the caus ,
n a me s , and address Info rmation fo r licen sed
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Huer 3 · S1arnlard alu m. 8 sq. 11. load $213.1Hl ppd.
Hazer 4 _ Hea_y g."'. sfeel 16 sq. N. load $218.00 ppd.
S.II Thrust bearing TB-~ IOf any of abOve $42.50 ppd.
Marlin also ml9S a luminum lowe rs specific ally
eng ineered lor use wi!ll lhe HAZE R Two siz es · M-13
(13" wide ) and M- 18 (18" Wide),

FOR MORE INFORMATION CALL

GLEN MARTIN ENGINEERING INC. ®
P.O . BOX 1253
BooIn1lle, Mo. 65233
116-882-2734

BElDEN
9913 low loss. solid center conductor, foi l &. braid
shield· excellent product .. , _ " p ' " •• •• ••• •••• •• , 45c1f1
8214 RG8 tcorn . ,43oft
8237 RG8 , , ,4QcIft
8267 RG213 , , ,., , ,52Qft
8262 RG·58 du mnscec , 16'W
8000 14ga stranded copper a nt. wire , 13cm
BaAS 8 cond uctor rotor ccoie " ,31Qft
9405 as above but HD-2-16ga . 6-18ga ,52Q1t
8403 Mrc coble 3 condctr & shle ld ,80oUlt
100 feet 8214 "..ends mstouec.c.. " 45.00
9258 RG ex 19C/fl

POUC1ES- - MASTERCAROS, VIS 01 con
All prices FOB Houston. Texa s. except as noted.
Prices subject to change without notice. subject 10
prior sale, Used gear sa le price refunded if not
satisfied, Coil onyt ime to check statusof your order.
Texa s residents odd sales tax,
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PHILIPPINES

Leo M. Almazon WA6LOSIDU2
10098 Knight Drive
San Diego CA 92'26

a KA prefix.
The current pres ident of

CLARe is Dr. Aonald Yuson
DW2DX. I have known Ronald
since his medical internshi p days.
I used to go with him in his rounds
in the hospital ward at GentralLu­
zan Generat Hospital , and also
during his duties in the emergen­
cy ward. This is where I saw, first­
hand, emergency medicine and
radio communications hand-in­
hand.

Mosl ambulances are not
equ ipped with radiOs, as in the
States. It is only through amateur
radio that quick arrivals of help
and diagnosis are made. But un­
fortunately th is happens only
when there is a big typhoon or dur­
ing the Easter holiday when there
is a lot of traffic and the govern­
ment, together with other civic-ac­
tion groups, invites local hams to
help provide much needed com­
munications for emergencies.

DW2DX has been instrumental
in a lot of civic-aetion duties, d0u­
bling both as a communicator and
a physician when needed . Even
though the issue of his callsign
came two years alter passing his
test, DW2DX never got discour­
aged and found time 10 be active
in ham radio despite raising two
harmonics and his medical duties.
The local hams and would-be
hams should take nole and not get
discouraged . license examina­
tions and processing do take time,
but rest assu red PARA and some
other welk:onnected individuals
are Irying to rectify this pressing
problem.

Feb. 16, 1985, was a day to be
remembered by the local hams. It
was the day ofthe HamventiOn 85.
It was held at Camp Concepcion
Gonzalez in Ncvaucnee. Metro
Manila. n was hosted by several
clubs from Districl 1, and also by
the Citizens Band group together

will see more articles about the
state of hamming here in DU-Iand.
I would like to congratulate the of­
ficers and members 01 PARA,the
Philippine Amateur Radio Ass0ci­
ation, for its 52nd anniversary.

Engr. H. San Juan of the Na­
tional TetecommunicaliOns Com­
mission said that his office is set to
carry out Memorandum Circular
No. 14-11-82-guidelines and pro­
cedures of the Revised Amateur
Radio Aegulations.

Engr. San Juan has said that
proper use of ca llsigns (DU lor
Class As, DV for Class as, and
OW for the Class Cs), their proper
frequency allocations and, of
course, the "jammers," or illegals
using the amateur frequencies for
their personal use, will be moni­
tored! Under the new Radio Regu­
lations, violation of any 01 the pro­
visions 0 1 the new laws will be
punished by a line of not more
than 2,000 pesos (about $1(0), or
by imprisonment 01 not more than
two years for each offense, or
both , at the discretion of the court.

II you have followed my other
art icles in this column you proba­
bly have heard me mention
CLARC, the Central Luzon Ama­
teur Radio Club which is a unique
ham club in DU-Iand, in that its
members consist of local hams
and Amerk:an hams mostly work­
ing at Clark Air Force Base in
nearby Angeles City , located
about 56 miles north of Manila.
The base is one of the largest US
airbases outs ide the United
States. One of the club's founding
members, Pete Bargas DU1AK, is
the only American ham who is le­
gally authorized to use a DU call­
sign. Pete isoneoltheOThamsin
the country; his hamming in DU­
land dates back to the 193Os,
when he used to be KA1AK. The
Philippines was one 01our fonner
terrilories and was assigned with

M8l Bednar K6LPNIDU2, current trustee of the Central Luzon Amateur
Radio Club (CLARC).

•
[

There were five nominations for
the positions of director lor the
next three years: KeigO Komuro
JA1KAB, Michael Owen VK3KI ,
D. D. Devan 9M2DD, David Ran.
kin 9V1RH, and Fred Johnson
ZL2AMJ. No voting was neces­
sary, and the appointment of
David Aankin as Chairman was
confirmed.

WIA paid tribute to the work of
Arthur Godfrey ZL1HV as a dele­
gate and Director of Region III . In
reply, Arthur dwen on the need for
adequate turnover in Association
representatives, to get new blood
in and avoid inbreeding . Masa­
yoshi Fujioka JM1UXU was elect­
ed for a second term as secretary,
unopposed. WIA drew the Confer­
ence's attention to the extensive
backup support for the Secretary
provided by JAAL, for which the
Association is very gratelul .

Five invitations to host the next
Region III Conference were re­
ceived from KARL, WIA, PARA,
ORARI , and BAAL After a secret
vote, it was declared that the invi­
tation from KARL was accepted
and that the next Conference
would be held in Seoul , Korea,
around late October, 1988.

While the delegates were busily
engaged at the Conference ses­
sions each day, the lad ies whO ac­
companied them were well cared
lor by the ladies of the host s0ci­
et y . Among the activities the
ladies visited were tours of an or­
chard, a porter. a wool shed dis­
play , botanical gardens, various
sceni c drives, shopping trips in
Auckland, where the OM's hard
earned cash was no doubt well
spent on souvenirs, and in the
evenings there were recept ions
hosted by IARU, ARRL, JARL,
and NZART.

And so ended the 6th Region III
Association Conference, after a
very bUSy five days. The dele­
gates bid each other fond farewell
and left for their respective desti­
nations, to come together formally
in three years time for the 7th Ae­
gion III Conference.

commented that , strictly speak­
ing, policing this sort of thing was
th e responSibil ity of individual
member societies. ORARI repl ied
that they accepted this, but that
recommendations by an interna­
tional body were a very useful
lever to help them initiate action in
their own country. After consider­
able rewording to fine tune the
meaning, the recommendations
were adopted.

Day five commenced far too
earty for some of the delegates­
Saturday night was the social
highlight 01 the Conference, whan
alt delegates relaxed and enjoyed
an evening 's entertainment, win­
ing and dining, hosted by NZART,
when the guests were introduced
to some aspects of the Maori cul­
ture. The first item was the report
of Working Group 2 looking at
IARU participation in ITU center­
ences. They considered appropri­
ale representation at some desitr
nated Conferences, and accepted
Councils' goals lor the next gener­
at WARC. They also recommend­
ed continuing part icipation at
CCIR activities, especially Study
Group 8.

Working Group 3 presented a
30-pa ge re port dea ling with
changes to the Constitution and
By-laws. In considering this im­
portant subject, the meeting stud­
ied a large number of changes
recommended by th e st udy
group. NZART moved the ecop­
tion of the proposed changes as
recommendations to IARU, and
this was passed.

Finances were next for discus­
sion, and as is usual with money
matters. there was considerable
discussion back and forth, bYt the
recommendations of the Financial
Subcommittee were eventually
passed almost as presented .
NZAAT proposed the appoint­
ment of a regional coordinator for
the study of Sporadic-E propaga­
tion on six meters, as had been
done in Region I, and to recom­
mend that Region It do likewise, to
form a worldwide study on the
subject. This proposal was adopt­
ed unanimously.

NZAAT presented a paper de­
scribing the history 01 the non­
Morse license since its inception
in 1963, and the benefits derived
from it. II recommended the con­
cept to other Societies as a way to
encourage amateur radio. The pa­
per was eccepree.

WIA proposed that US be rec­
ommended as the preferred mode
lor sideband operation on all
bands. After 8 lot of fiddling with
the wording of the proposal, WIA Hello , eve ry one! Now that I
withdrew it. have more free time, you probably
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but grew to include all other OX
stations who regulariy check in.
Net controllers are VK2MA from
Sidney, Tom VS6CT from Hong
Kong, and Or. Ed OU7EG from
Du-tand. The convention is an an­
nual event and is hosted by the
different original Southeast Asian
member countries. Last year's
SEANET ham attendees were
from the Philippines, Japan, In­
dia, Thailand, the United States,
Singapore, Indonesia, Australia,
and Brunei.

The plan lor the next SEANET
convention is to hold it right here
in OU-lancl. The organizers have
eyed beautiful Cebu City as the
host city. Cebu is about 600 miles
south of Manila, and many co­
mestic flights are available to C.
bu City from Manila Domestic Air­
port . The tentative dales are
November 22lhrough 24, end it is
hoped that OU hams will bedtrect­
Iy involved in this 15th SEANET
conventio n.

Well, once again we will say 73
for now and hope to bring you an­
other co lumn soon and update
you with the Hamvention 85 here
in OU-land-and also share with
yoy some pictures of the event.
Good luck and happy OXing.
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with the Philippine Girl Scouts.
The guest speaker was none ott\.
er tnen National Telecommunica­
tions Commissioner General C.
lerino Carreon. There were swap
meets, nee markets, a CW coo­
test, and OX contests.

But the significant difference in
this year's event was the pres­
ence of many OTs mingling with
other local contemporary radio
enthusiasts. I guess the event 's
theme, " Unity for Radio:' was ap­
propriately embossed in every­
one's mind during the whole fes­
tivity. More on the Hamvenlion
next lime, since there were a lot of
act ivities to be mentioned and lots
of film still to be developed!

Speak ing of amateur-radio
themes, one that comes to mind is
this one. "International Friend­
ship and cooperat ion 01 all pe0­

ples in Asia through Amateur Ra­
dio." This, folks, is the theme of
the SEANET, the South East Asia
Net you can hear operat ing on
14.320 MHz. The last SEANET
convention was held November
16 through 18 at the Eastern and
Orient Hotel in Penang, Malaysia.

This net started out as a friend­
ly gathering of Southeast Asian
hams on 20 meters every evening

DEALERS
Your compIIIy name and mes.sa~ can conl<Iin up 10 2S~ for IS linle as SISO
yearly (prepaid). or S IS per IlIOIlIIJ (prqlaid qu.utcrlyl. No men(ion ofmail....-drr

business or ..... o;odc pennincd. Direclol)" lexl and payme rM mUSl reach us 60 days
in Idvonccofpublicalion . For C'umptC', advertising for the June '86 issue musI be
in our hands by April' '' . Mail 10 73 Magazine , WGE Cenkr . PC'1erborougtl, NH
034S8. ATTN, Hope Currier.
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John Edwards KI2U
POBox 73
Middle Village NY 11379

TELEGRAPHY AND STUFF

As regular " Funl" read ers
know, I don't think thai a knowl­
edge of the Morse code should be
required of prospective rad io
amateurs.

Call me a radical. call me crazy.
but I just don', see how an abi lity
to use an obsolete form 01 binary
communications is going to save
ourhobby'.

Anyway. enough of that. It's
l ime for a surprise. I actually love
the code. I don', happen to think
the Mors e co de shoul d be
crammed down the throats of
newcome rs, but I'm all in lavor of
using it on the air. Sending CW is
fun, relaxing, and a great way to
relive the historic past of radio. I
like it. Call me duplicitous.

Last Christmas, my kid brother,
WB2lWJ. gave me a great gift-a
Vibroplex semi-automatic keyer
(a.k.8.-"bog"). Best of all, it was
a presentation model, the type
with the goId-pIated base.

What a Christmas! I was a kid
again, prowling 20 meters for OX,
engaging old friends in seemingly
end less asOs. and dilling and
dahing away unt il my ears fairly
rang with the sweet music of CW.

My brother tells me he got the
keyer at Barry Elect ronics, a New
York ham fixture and landmark,
With Harrisons' death, Heathkit
gone from the city , " radio row"
replaced by the World Trade Cen­
ter, and Lafayene now into dis­
count VCAs and stereos instead
of TR-4Cs and grounding rods,
Barry's is the last vestige of a time
when the Big Apple was tile ra­
dio (both professional and ama­
teur) capital ofthe world .

Anyw ay, when my brother
showed up at Barry's to purchase
the keyer, the folks behind the
counter thought that 'LWJ was
Mr. Fun! They believed that his

denials were merely a form of
Kl2U modesty. How wrong they
were , The real Mr . Funl , although
somewhat older, is far better look­
ing than his brother. And KI2U is
never modest about anything, ex­
cept perhaps his ability to run a
repealer.

But that's another story . For
now, let 's slick to CW and its
ancestors.

ELEMENT 1
MULTIPLE CHOICE

1) Approximately how many parts
are there to a typical Vlbroplex
bug?

1) 10

2120
31 SO
4) 100

2) Samuel Finley Breese Morse
was born in:

1) 1791
2) 1815
3) 1830
4) 1840

3) Thomas Edison in 1874 creat­
ed "quadruplex," which allowed a
telegraph transmission of:

1) one message in four
directions

2) two messages in two
directions

3) four messages in one
direction

4) one message in two
directions

4) The early submarine telegraph
indicated "dits" and " dahs" with
tile aid of:

1) a sounder
2) a deflecting needle
3) a lamp
4) an audio oscillator

5) In addi tion to his inventions,
Morse is also particularly well
known for having been:

1) a painter of miniatures
2) an acrobat
3) a ski lled vio linist
4) an author of romance novels

4) Morse was the first president of the National
Academy of Design .

5) At one point, MOfSe held a chair in Natural
Science at Yale .

6) MOfSe died in 1891.
7) Radio Telegraphy was introduced by Mar­

coni in 1897.
8) Morse added an audio buzzer to his tele­

graph receiver in 1855.
9) The Vibroplell: bug was invented by Horace

G. Martin.
10) The l irst telegraph keys had no knob.

ELEMENT 3
SCRAMBLED WORDS

Unscramble these words relating to telegraphy:
praghy1eet romse rekye notedesi gub
sift pocy eky ecce idt

ELEMENT 4
FILL IN THE BLANK

1) installed the first railway telegraph system in England in
1837.

2) Samuel F. B. Morse was born in the town of , _
3) First telegraph message: " What hath God "
4) The Morse code's "dit" and " dah" elements are separated by an

interval that has the duration 01 dit(s).
5) The "dah" has a durat ion equer to di t(s).

THE ANSWERS

Element r:
1-3,2-1 ,3-2, 4-2.5-1 .
Element 2:
l-False, " Old Betsy"
2-False, Between Baltimore and Washington
3-False. It printed "dits" and "cans" on a Slip 01 paper.
4-True , From 1826 to 1845, after which telegraphy increasingly occu­
pied his time .
S- True, He was an instructor at New York Un iversity, located just a
little north of Barry 's.
6-False, 1872
7-True, And it sort 01caught on.
8-False, Morse never did apply a buzzer or other sounding device to
his invention . That honor went to a fellow named Alfred Vail.
9-True, Who else? Martin was a turn of the century telegraph operator
who invented the bug to relieve arm strain. Many eeceneoced ops
thought the device a "sissy key ," however. It took a while to catch on.
10-Tf\I6, No " sissy key" ops back then.
Element 3:
Reading from left to right: telegraphy. Morse, keyer, sidetone, bug, fist.
copy, key, code, dit
Element 4:
I-Sir Charles Whe atstone
z-cchanestcn MA
3-wrought
4-one
5-three

ELEMENT 2
TRUE-FALSE

1) The spark transrmnee of Hiram Percy Maxim
W1AWwas named " 01' Reliable,"

2) Morse's first telegraph link was between Bal­
timore and Philadelphia .

3) Morse's original telegraph receiver emined
a l D-kHz audio tone.
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Tru. FeiN

SCORING

Element 1:
FIVe points lor each correct an­
swer
Element 2:
Two and one-half points for each
correct answer
Element 3:
Two and one-hall points lor each
correct answer

Element 4:
Five points lor each correct an­
swer.

How did you do?

1-20 points-NoviCe
21 -40 points-Technician
41--60 points-General
61-80 points-Advanced

81-100 points-Amateur Extra
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Custom Systems Custom Programming

BILL ASHBY
_AND SON""

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

PAC/NET SYSTEM S240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROM s
personalized for each purchaser. Re·
qu ires only sing le 8·10 von YJ amp power.
1 yea r guarantee of nercwarersou ­
warelAX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HDlC lor 202
modem used lor AFSK or crrect to RF
equipment tor FSK.

"229"
Induds.
Soltw&rft

(P"'llc. m DIS . ).
H.ed....... InUlrl. ce

& Instcuction
M. nu. 1

MODEL CS-54

" DECODE- A- PA O"

TOUC"TDlllf" DTMF
to R"1:32-C

300 8AUD INTERFlI.CE
• U... yo<lC CDmpyUlr to d&cod . OTMF
touchtorl• • Rec"v••11 16 dog,Ulu
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ASCIl-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved dig ital
lormat STANDARD used on amateur pack­
et radio networks.
PAC/NET board only sao.OO
Assembled{Tested. No ICs.90day warranty
Package 01 all rc e except 2·2716
EPRQMs S80.00
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TOO GOOD TO BE TRUE?
PAKRATT'MModel PK·64

shown ..... ith 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 first 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 for 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 wi th virtually any voice
t ransceiver. The Pakratt is the easiest
of any to hook up and have operating
in just a few minu tes.

In Packet mode, the PK·64 offers vir·
tually all the fea tures of every other
Packet controller on the market, plus
many important features 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 full imple­
mentation of version 2.0 of the AX.25
protocol.

Because the PK-64 was designed
specif ically for the Commodore 54 (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 indicators and an on-screen tun ing
indicator.

ENHANCED HFM·64 MODEM OPTION

The standard PK-64 wil l operate all
modes with a phase-lock-loop (PLL)
detector roughly equivalent to al l pop­
ular packet modems in the market­
place (except we have included ext ra
filteri ng). The enhanced HFM-64 mo­
dem option offers true independent
dual channel f iltering with A.M. detec­
tion (like the famous CP-100Computer
Patch™). The enhanced HFM-64 op­
tion also offers a hardware LED tun ing
indicator (like the CP-100) and a front
panel variable threshold contro l for
sett ing maximum sens itivity under va­
rious band condit ion s. We recom­
mend the HFM-64 opt ion for anyone
keenly interested in weak-siqnal
heavy-CRM HF operation. For anyone
desiring to operate FM RTTY with the
standard North American tone pair or
CW receive, the HFM-64 is required .
The HFM-64 is field install able with no
soldering or test equipment required .

WORKS WITH THE POPULAR
C·64 COMPUTER

AEA designed the PK-64 around the

low-cost C-64 because of the special
arch itecture features making it espe­
cially su ited to Amateur Radio app li­
cations. The G-64 should not be viewed
as a mainframe, but rather a very eco­
nomica l accessory to your data com­
munications system. Many owners of
expens ive computers such as IBM,
TANDY, APPLE, KAYPRO, ATARI ,etc.,
are now buying the low cost C·64 and
dedicat ing it to their operat ing posl ­
tion . They simply cannot find soft ware
for thei r machine that even ap­
proaches the power and user friendl i­
ness of the PK-64. Plus, th ink of the
convenience of having on ly one con­
t roller and keyboard to go from on e
mode to another without having to reo
do cabling!

The PK-64 is so complete that all
you need todo is wire upa microphone
connector to the end of a cable (provid­
ed)and you are ready to go. There is no
need to track down special termina l
software, cabli ng or even a power sup­
ply. It all comes with the PK-64. So do
not be the last on your block to own
the most excit ing new product in
years . See the PK-54 at your favorite
dealer or write for our speci f ication
sheet now.

Prices And Specifications Subject To
Change Without 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
Breakthroughl
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perfect wav to get all the III' perfo r­
mance you desi re . with moneyleft
over 10 applytoward other ham gear.
I~rhaps a power supplv for base sta­
tion use. An antenna or antenna
tuner. Or whatever else makes vour
operation complete.

So askvour dealer todav
• •

about ",esu', FT-757GX.11,e most
celebrated II I' price /performer on
the air.

}ill'SII Hectronics Corporation
6X51 Irillt!J{/1I Riv: Paramount
C190723 (2131633·.,007
Jilesli Cincinnati Sen'ice Center
9070 GoldPark Drire. Hamilton
011.,501/ (5131 87., ·3100

VAl SU

memories. and push-button quick
mernorv and band scan.

The757 also lets I'OU listen
from 500 kHz to 30 Ml lz with its
high-perform ance general coverage
receiver 'I1,e transmitter covers 160
through 10 meters. including the
new\\i\RC bands. with llJO watts out­
put on sideband. nt and C\\'

C\\' buftS will enjov the
delights of full QSKoperation. Plus
the massive heatsink and duct-flow
cooling systemallow continuous
J(JTYoperation for up to )0 minutes.
lse the 1'1'-757110 heavy-duty power
supplyoption for contmuous- dutv
applications.

And of course. there's the
757's highly' anracnve price. It's the

Celebrate yourbuyin decis·on
with the money youve saved.

Wllen it comes to getting
maximum III' performance

for your dollar. the choice is clear.
raesus I'F757GX.

Nowhere else will IUU find
so many III' features packed into one
compact. rnobi le-readypackage. AI a
price that's got thecompetition
baffled.

For starters, each 757
includes au electronic kever; 600-lIz
C\\' filter. ,1\\ and 1'~1 modes. AI'
speech processor And a 25-kHz
marker generator. Al l at no extra
charge.

And working the OX has
never been easier with dual \'F0s.
single-button \'FO rnernorv swap for
spht-frequencv operation. eight
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• HI/lOW Power switch (adjustable
lOW power)

• Compact DIN size

I~Zl lnlrodUCing .. .
&AJ Digital Channel Unk

Compatible with Kenwood's DCS
(Digital Code Squelch), the DCl system
enables your rig to automatically OSY
to an open channel. Now you can auto­
matically switch over to a simplex
channel after repealer contact! Here's
how it works :

The DCL system searches for an
open channel, remembers it, returns
to the onqmal frequency and transmits
controtrntorrnation to another Del­
equipped station that swi tches both
radios to the open channel. Micro­
processor control assures last and

reliable operation. The whole process
happens In an instant!

•••

large heatsink with buut-m cooling
fan rTM-2570A)

ower-
TM-2570Ah550AJ2530A
Sophisticated FM transceivers
Kenwood sets the pace again! • Front panel programmable 38-tone
The all-new " 25-Series" brings the CTeSS encoder includes 97.4 Hz
indust ry's first compact 70-watt (optional)
z-meter FM mobile transceiver. . 1 6~key DTMFpad.with audible monitor
There is even an auto dialer which • Center-stop tunmq - another
stores 15 telephone numbers! There Kenwood exclusive!
are three power versions to choose • Frequency lock switch
from: The TM-2570A 70-watt model, • New 5-way adjustable mounting
the TM -2550A for as-watts, and system
the 25-watt TM-2530A. • Unique offset microphone connector
- First 70-watt FM mobi le (TM-2570A) - relieves stress on microphone cord
• First mobile transceiver with tele ­

phone number memory and auto ­
dialer (up to 15 telephone numbers)

• Direct keyboard entry of frequency
• Automatic repeater offset selection

according to the AAAL 2-meter band
plan - a Kenwood exclusive!

• Extended frequency coverage
for MARS and CAP (142-149 MHz;
141 -1 51 MHz modifiable)

· 23 channel memory for offset,
frequency and sub- tone

• Big multi-color LCD and back-lit
controls for excellent visibility

t

COiJ>O/<>fe ser"OCII.' ....nuals are ava,liIl>1e 101 all Troo -Kenwood IranSC€'lve.s and most eccesscnes
SpeclllC.1roons atIcJ pllces a'e sub/E'CIIO change ...III1ou1 IIO"Ce 01 ot>Iog<!r>an

Optional Accessories
• TU-7 38-lone CTCSS encoder
• MU-l DCl modem unu
• VS·l voice synmeseer
• PG-2K extra DC cable
• PG-3A DC line nose filter
• MB-l0 extra mobile bracket
• CD-1Q call sign display
• P$-430 DC power supply fOf

TM·2550Al2530A

• PS-50 DC power supply for TM-2570A
• MC-60AlMC-80/MC-85 desk mICS.
• MC-48 extra DTMF rmc. With UPtDWN switch
• MC-42S UPtOWN mic. I
• MC-55 (B-pln) mobile mic. With nme-oot timer
• SP-4Q compact mobile speaker
• SP-50 mobile speaker
• SW-200AlSW-200B SWR/power meters
• $W-l00AlSW-100B compact SWR/power meters
• SWT-1 2m antenna turner

Actual size front panel

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
11 11 west Walnut SHeet
Compton, Cal,IOfOla 90220
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