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ICOM Automatic

HF Antenna Tuner
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IC-735 All Band
HF Transceiver

ICOM presents the
AH-2 automatic antenna
tuning m for the IC-735
all band HF transceiver. 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.

The ICOM AH-2 System
combines advanced matching
techniques and rugged con-
struction for indoor or outdoor
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AH-2a

use to match frequencies from
3.5MHz to 30MHz. The system
includes an antenna element,
and the AH-2a tuner and con-
troller units.

The AH-2a Tuner Unit
enables optimum matching
conditions via its built-in 8-bit
microcomputer and LC (coil/
capacitor) circuit. More than
260,000 LC combinations are
possible.

The AH-2a Controller
Unit easlly attaches to the
side of the IC-735 HF trans-

celver. By simply pushing the
TUNE button on the front
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Controller Unit

AH-

AH-2 System
Antenna Element
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panel of the AH-2a controller
unit, the controller automati-
cally tunes from 10 to 80
meters in less than six seconds.
It can also be used on the 160
meter band with an extension
of the stainless steel whip.

The AH-Z2a tuning unit
Is housed in a durable
weather-resistant case and
is capable of storing tuning
information for eight different
frequencies. Retreiving tuning
data from the memories is
accomplished in less than one
secondl

AM-2a Tuner
Unit

e
i

k]

& 4
e 4

N

o )

=

L
T
" N
-—-_F-.-.-

—

The AH-2a can be pur-
chased separately to accom-
modate the ham who already
has a bumper mount and whip
antenna, or the apartment/
condo dweller who wants to

match a random wire.
¥
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The antenna &iement
includes sturdy bumper
mounts which hold the 107
inch stainless steel whip in
place, plus all the necessary
hardware.

For the Ideal moblie
station, look at the IC-735
transceiver and the AH-2 auto-
matic antenna system...they're
quite a match.

@ M} ICOM|

First in Communications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive. Suite 307, Dalias, 7x 75234
Ali stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. AH 21235
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IC-1271A

Superior Grade General
Coverage Receiver

3799

SALE!CALL FOR PRICE

@ J[ICOM||C-37A

1.2 GHz Transceiver:
The First Full-featured

1240-1300 MHz Transceiver
AT GREAT LOW, LOW PRICES

25 MHz-1300 MHz
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IC-27 A 2swomrm
IC-27TH (sswamem)

IC-37 A (25w 220MHz. M) LATEST
IC-47 A (2sw,70cm.Fm) @ ICOM‘ EDITION

CALLFORLOW,.LOWPRICE IC-3200A

vy DUAL BANDER
¢ A/ICOM]|C-73 Covers Both

2 Meters
& 70 cm

IC-02AT
IC-04AT

The Latest in ICOM's Long
Line of HF Transceivers
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All Major Brands in Stock Now!!
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ANAHEIM, CA 92801 OAKLAND, CA 94606 PHOENIX, AZ 85015 .- I "Tr !
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% e (714) 761-3033, (213) B60-2040  (415)534-5757: Don, Mgr. N6IPE  (602) 242-3515: Bob, K7TRDH L 4
N Between Disneyland & Knotts Berry Farm Hwy, 17 10 23rd Ave. Exit East of Hwy. 17 .
Bob Ferrero W6RJ BURLINGAME, CA 94010 VAN NUYS, CA 91401 SHIV VRN E =
A 999 Howard Ave. SAN DIEGO, CA 92123 6265 Sepulveda Bivd. oy pacittemeUTE e
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VP So. Calif Div 5 miles south on 101 from SFO (619) 560-4900: Glenn, Mgr, KENA  San Diego Fwy. at Victory Bivd 2Pl
Anaheim Mgr Hwy. 163 & Claremont Mesa Bivd ' v A

CALL TOLL FREE (800) 854-6046

Toll free including Alaska & Hawaii. Phone Hrs: 9:30 a.m. to 5:30 p.m. Pacific Time. California and Arizona customers call or visit nearest
store. California and Arizona residents please add sales tax. Prices. specifications, descriptions subjec! to change without notice.




(AND LOOK OUT FOR)
IN A PHONE PATCH

» 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 T/R 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 sampling 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 flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

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

* A patch should not become er-
ratic when the 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 radio (VOL high side, PTT,
MIC) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set-
tings do not affect the patch.

e A patch should have MOV
lightning protectors.

*Your patch should be made in
the USA where consultation
and factory service are immed-
ately available. (Beware of an
inferior offshore copy of our
former PRIVATE PATCH Il.)

ONLY
PRIVATE PATCH Il
GIVES YOU ALL

OF THE ABOVE

THINGS TO LOOK FOR

PRIVATE PATCH lII

SIMPLEX SEMI-DUPLEX INTERCONNECT

The telephone is the most powerful mode of communications. . .

PRIVATE PATCH Il gives you full use of your home telephone from

your mobile and HT radios!

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

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

PRIVATE PATCH Il frees you from member-
ships, cliques and other hassles commeon to
many repeater autopatches. You can call who
you want, when you want and for as long as

you want. You can even receive your incoming
calls!

VOX ... the right choice!

VOX based phone patches offer many perfor-
mance and operational advantages over the
sampling method. These include operation
through repeaters, compatibility with any
radio, no lost words or syllables, greater range,
smooth audio free of continual noise bursts,
etc., etc.

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

PRIVATE PATCH Il 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?

To Learn more about PRIVATE PATCH lIl and the advantages of the VOX concept, call or write for

our four page brochure today!

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—Automatic re-arm * AUTOMATIC BUSY SIGNAL DISCONNECT
* CONTROL INTERRUPT TIMER (Maintains positive mobile control) « CW ID When you connect again on
disconnect. Free ID chip. « SELECTABLE TONE OR PULSE DIALING » MOV LIGHTNING PROTECTORS »
THREE DIGIT ACCESS CODE (e.g. %91) * RINGOUT (Reverse patch) Ringout inhibit if channel busy.

* RESETTABLE THREE MINUTE TIMER « SPARE RELAY POSITION « 115VAC SUPPLY

Options:
FCC approved coupler
12 VDC or 230 VAC power

CONNECT
SYSTEMS

DEALERS

AMATEUR ELECTRONIC SUPPLY MADISON ELECTRONICS SUPPLY

Milwaukee Wi, Wickliffe Oh. Houston, TX
Orlando FL, Clearwater FL_
L Vixics NV e MIAMI RADIO CENTER CORP.
BARRY ELECTRONICS CORP. ol
New York, NY III:.EE ELEE‘I'HDHH.‘-S
g NICA . Lauderdale Miami FL
S Ankonio T NE&G DISTRIBUTING CORP.
~= Miarmi FL
anm5.1 VA PACE ENGINEERING
ERICKSON COMMUNICATIONS ¥ Al
Chicago IL THE HAM STATION
(AM RADIO OUTLET Evanswlie IN
Anaheim CA, Burlingame CA TEXAS TOWERS
Oakiand CA, Phoenix AZ. Piano, TX
San Diego CA. Van Nuys CA 1T RADIO SALES
HEMNRY RADIO Robbinsdale, MN
Los Angeles CA WESTCOM
INTERNATIONAL RADIO San Marcos, CA
H.I.i:l"l"u. F:L CA.HA.M
JUNS ELECTRONICS DOLLARD ELECTRONICS
Cuiver City CA vancouwer, BC
SKYWAVE RADIO SYSTEMS. LTD,
(213) 373-6803 T

INCORPORATED 23731 Madison St., Torrance, CA 90505
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EVER SAY DIE

WELL, I'M BACK

I'm deeply concerned about a
type of mental iliness, spread by
hams, which is going around.
I's not a new one—actually, it's
shown signs of dying out in recent
years. It's a virus-like iliness
which can hit people at any age,
but which tends particularly to hit
boys around puberty. For the lack
of a better name, | call it the Ham
Infection—HI.

| remember the first time | was
exposed to it. | was about ten and
my grandfather introduced me to
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, built on a board,
blazing away as he talked. | can
still see it. And how incredible that
15 years later I'd be operating my
own ham station from this very
same shack.

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

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

Oh, | suppose | was predis-
posed. My mother’s father was an
inventor—made over a million at it
back in the 20s when that was a lot
of money. He was into the high
tech of his day—invented the first
thermostat for gas stoves, for in-
stance. My father was into flying,
the high tech of hisday. Solwas a
sitting duck when Fred happened
to me.

Now, every one of you reading
this is a carrier of this mental ill-
ness. Yes, you have the power to
infect dozens—even hundreds—
of susceptible youngsters. I've
known some hams, like Bill Welsh
W6EDDB, to infect thousands. He
even infected his wife, Marie
WBJEP! Women, for some rea-
son, are usually resistant to Hl.

Speaking of wives, | realize that
many of them think of HI as a
dread iliness, one which siphons
money from the family income for
expensive ham rgs and ugly tow-
ers with sprouting antennas to

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, Peterborough NH 03458, Attn:
QSL of the Month. Winners receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannol be accepted.
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make their homes eyesores in the
neighborhood. The accompany-
ing TVI alienates many of the
neighbors. Heck, she can't even
get the OM to go to work if a rare
country he hasn't contacted is
scheduled to be on the air. And
then there are all those weirdos
who track dirt through her living
room, going into the hamshack to
talk gibberish!

The Ham Infection is different
from most mental aberrations,
such as religion and politics, both
of which require extensive expo-
sure to become established. The
Ham Infection 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 it—it's our families and
friends who suffer.

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

Remember, our mental prob-
lem is only an aberration because
there are so few of us—less than
0.2% of the US population. In
Japan, where about 1.6% have
Hl, it's almost respectable. It looks
as if we might begin to see day-
light at around 1% —about 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
| sure wouldn’t want my daughter
to marry one.

Continued on page 67

_STAFF

PUBLISHER
Wayne Green W2NSD/1

ASSOCIATE PUBLISHER
David P. Raether

EDITOR
Stuart Norwood

MANAGING EDITOR
Stave Jewatt KATMPM

INTERNATIONAL EDITOR
Richard Phenix

EDITORIAL ASSISTANT
Ciaols Maciog

ART DIRECTOR

| Dianne Ritson

DESIGNER
Susan Hays

ASSOCIATES
Robert Baker WB2GFE
John Edwards Ki2U
Bill Gosney KETC
Dr. Marc Leavey WA3AJR
Bill Pasternak WAGITF
Pater Stark K20AW
Pater Pulman KT28

1-603-924-9261
1-800-722-T790

SALES MANAGER

| Nancy Ciampa

MARKETING MANAGER
Hope Currier

WGE PUBLISHING, INC.
PUBLICATIONS DIRECTOR
James S. Kendrick

CIRCULATION/
MARKETING DIRECTOR
Harry Dermody
BUSINESS MANAGER

| Mark L. Danderson

PRODUCTION SUPERVISOR
Bruce Hedin

SYSTEMS MANAGER
Sara Bedell

TYPESETTING/PAGINATION
Bob Dukette, Mike Thompson

TECHNICAL OPERATIONS
Gary Stratton, Graphics Services Mngr.
Suve B. Flanagan, Dan Croteau,

Liz McGrath, Cindy Pirkey
PRODUCTION COORDINATOR
Laura Borden

CIRCULATION MANAGER
Kristin Joslin

Editorial Offices
WGE Center
Petaerborough NH 03458-1194
603-924-9261

Wayne Green Enterprises is a division
of international Data Group.

73 for Radio Amateurs (ISSN 0745
080X) is published monthly by WGE
Publishing, Inc., a division of Wayne
Green Enterprises, Inc., WGE Canter,
Paterborough NH 03458-1184. Entire
contents © 1986 by WGE Publishing,
Inc. No part of this publication may be
reproduced without written permission
from the publisher.




KENWOOD

pacesetter in Amateur radio

L-Y22A160-15 m 2 KW PEP/1 KW DC Input Linear Amplifier SM-220 Station monitor/10
Pair of EIMAC 3-5007 tubes and excellent IMD characteristics. MHz oscilloscope Pan display
Perfect safety protection with blower turn-off delay circuit. ! _,_-:[_]"tfllh y with optional BS-8 (for
TS-9408S, TS-830S). Monitor
transmitted wavetorms and/t
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MA-4000 2 m/70 cm

dual band mobile gain antenna.
Duplexer supplied. |deal for
use with the TW-4000A "Dual
Bander” and TM-211A/TM-411A
(Mount not supplied.)

WVIL. -89 (8-pin) Multi-function
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700 Q unmidirectional electret
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patlery back-up switch, CW semi break-in » 5P-120 external speaker.
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TR-9130 2 meter all mode
The TR-9130 is a compact ng
that gives you 25 watts of RF

r1|_npru:-q|rrululy 24 hours, In case
vou operate mobile and base!
Other convenient features
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are perfect base station units.

gesigned o complement your
present HF station. Both feature

'E.‘
-""-..‘:"'Iy.-u,_;u._.:;- innovative DC—E
circuitry. Built-in  dual digital
VFO's provide commercial-grade
frequency S1Ei-.;'|'u through the
use of a TC}:D (Temperature
Compensated Crystal Oscil-
lator), The new fluorescent
multi-function display shows
rrequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset,

digital code, call sign code,

mable scan,
mode scan. The Aut
[ . - -~

function automatically selects
the correct mode f

guency being wm‘]

and memory channel. 40 multi-
function memories store fre
quency, mode, repeater offset
and tone. Ihey

f"!_:‘-.‘rx 1' !'".,rnr"_,ﬂr"_

Memory scan, and

mode

Cd L

|

W\ *r],,_. frl,__

When a

mode key Is depres .,r.-u an audi-
Die “I:II]E[_]EIF_' announces mode
Complele service manuals are
';,’;-*|'JI'_|;'..'.4,',I.5J,||I.: -'_l'_“_.'-{'-'-l es are

wvatlable for all Trio
subyect o change withi

Morse Code

The TS-711A/TS-811A also
feature all-mode squelch, noise
blanker, speech processor (SSB,
FM), IF shift, RF power control,
alert, and a unigue channel

Kenwood fransceivers
T RCCE Of

2MNg MDST aCC
aohigation

e55011es,

depressed

Combine all these features
with built-in AC DOWET ‘-‘;Ui’}p]y
anag a th'[*,' 22 watlts RF outp
Et}ww and you have your I'j':h.*.
base station

Voice Synthesizer » MC-60A
Deluxe Desk Mic = MC-80
Desk Mic = MC-85 Desk Mic
» SP-430 External Speakers
: 318 ._1.:,J_I r"'r Dile MO ount

» PG-2J DC Cable

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 80220



\

EDITED BY PERRY DONHAM KW10

RM-5241

DON STONER WETNS has filed a Petition for
Rulemaking with the Federal Communica-
tions Commission which would establish a
Public Digital Radio Service in the amateur
six-meter band. In his (very convincing!) peti-
tion, Stoner outlines the need for the new allo-
cation by describing the explosive growth in
the use of modems, the plummeting price of
personal computers, and the sharp increase
in the cost of accessing the telephone net-
work. Don believes that these three factors
make the time ripe for a low-power digital ser-
vice. Why six meters? According to Stoner,
“Qut of 400,000 radio amateurs in the United
States, less than 1,000 are active in the six-
meter band.”’ He goes on to state that, due to
the potential for interference to TV Channel 2,
nearly all amateur operation is in the lower 2
MHz of the amateur band (50-52 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 PDRS are very stringent and
specific: 1 Watt maximum transmitier 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 only one channel being
occupied by multiple stations using collision-
avoidance schemes. Is it really time for a digi-
tal Citizens Band? | say it is. The ARRL'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 millions of telecommunicating
Americans are hungry for. The FCC has as-
signed Stoner’s petition RM-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 dur-

ing World War ll, it's reunion time! Get in touch
with one of these fellows for details: Bob lrons
WSOCSJ, Bill Eiler KSOIW, Ted Werling
WASO0PJ, Paul Baumgarte WD8RJR, Chuck
Cohen W2FQ, Art Masters N4LZX, Bill Ul-
bright WOLLQ, or John Fisher W1CLF.

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 which lets you dial a number and be
connected with up to five 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 this experiment
Is successful, AT&T may expand it to cover
the entire country—and we’ll finally get our
no-code ticket.

Another Celeb

JOINING THE GROWING LIST of ham
celebrities is Italian President Franscesco
Giuseppi Cossigna I@FGC.Other dignitaries
include Barry Goldwater K7UGA, Indian
Prime Minister Rajiv Ghandi VU2RG, and Jor-
dan’'s King Hussein JY1. Wouldn't it be great
to get all of these folks together in one place? |
would love to see the Prime Minister with an
HT on his belt and a Dayton Hat-tenna on his
head.

My callsign, eh?

MANY CANADIAN 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

THE 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
think 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
this: Three amateur cenrtificates (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-

cially-buiit transmitters. Passing a 12-wpm
Morse test will upgrade Certificate A to Certifi-
cate B, which adds all modes on frequencies
below 30 MHz. A written examination on ad-
vanced electronic theory is required for Certifi-
cate C, which 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 for 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 1900 to 2000 kHz. Amateur stations
may use this segment on a non-interference,
shared basis and cannot expect protection
from radiolocation signais. It's not as bad as it
sounds, though, since the locators will be us-
ing spread-spectrum technigues: We may not
even know they are there. Also, the FCC is not
accepting applications for the new allocation
until July of 1987.

Form Format

DON'T USE any FCC Form 610s issued prior
to June, 1984, to 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 gel 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
Communication 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 two
sets of beads with a tiny transmitter and a
battery built into the largest bead; the trans-
mitter had a range of about one kilometer.

QRV

DON'T FORGET to send in your news items
and photographs! Mail them to 73 Magazine,
WGE Center, Peterborough NH 03458, Attn:

QRX.
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New FL-4 UHF

Helical Resonators
Installed in Revr.,
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCRA450A-UHF

® Totelly Advenced Design!

@8 Pole Front End Fltr, + wide dynamic
range —reduces overioad, spurious Resp &
Intermod.

® Sens. 0.25 yV12dB SINAD typ.

®5Sel. 6dB @ = 65 KHz -130dB @ +30KHz (B
Pola Crystal +« 4 Pole Ceramic Fitrs

® 'S Meter’, Discriminator & Deviation Mtr. Outputs!

® Exc. audio quality! Fast squeich' wi0.0005%
Crystal (“Super Sharp™ IF Fitr also avail )

Complete Receiver Assemblies
@ Rcvr. Bd. mounted in shielded housing.
® Completely asmbid & tested. w/F.T caps.
S0239 conn

* As used in the SCR 1000/2000X. Ready to drop into

your system!

* UHF Rcvr. Assy. Now Available w/Super
Sharp FL-4 Helical Resonators. Greatly
reduces IM & “out of band” Interference!

SCAP Autopatch Board

@ Provides all basic autopatch functions

® Secure 3 Digit Access; 1 Aux On-Off function,
Audio AGC; Built-in timers, etc. Baautiful Audio’

® (V1 inhibit bd. also avallable

® Write.call lor details and a data shee!

RPCM Board

® Used w/SCAP board 1o provide "Reverse Palch
and Land Line Contiol ol Hepeater
@ Includes land line answenng circullry

Lightning Arrester For SCAP

= Gas Discharge Tube shunts phone line
surges to ground

* Handles up to 40,000 Amps!

» The Best device available to protect Autopatch
equipment from lightning damge. $17.00 + SH.

Py

For 10M,

Receiver Front-End Preselectors

® FL6: 6HI Q Resonators with Lo-Noise
Transistor Amp (2M or 220 MHz)

® FL4H: 4H| Q hellcal resonators & Lo-Nolse
Tr. Amp. in shielded housing. (420-470 MH2z)

® Provides tremendous rejection of “out-of-band” signals wi
out the usual loss! Can often be used instead of large ax-
pensive cavity filters.

® Extremely helpful at sites with many nearby
transmitters to “filter-out™ these out-of-band signais.

N =

SCR 500 VHF/UHF
LINK/ICONTROL RCVR.

* SCR200A or SCR450A rack mounted
« Avallable with or without meters and
power supply

i

E

{Wﬁ ID250A CW ID

" & Audio Mixer Board

® Improved! Now includes “audio mute” circuil and
“Emergency Power” |D option.

= 4 input AF Mixer & Local Mic. amp.

* PROM memory— 250 bits/channel.

= Up to 4 different 1D channels!

* Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

» Complete solid state controi for rptr. COR, “Hang™ Timer,
“Time-Out"” Timer, TX Shutdown/Reset, etc,
* Includes inputs & outputs for panel controls & lamps.

Repeater Tone & Control Bds.
For SCR1000/4000 & CTC100/1D250 only

® TMR-1 “Kerchunker Killer” or “Time Out Warning
Tone™ Bd.

® TRA-1 “Courtesy Tone Beeper” Bd.
® PSM-1 Power Supply Mod Kit replaces Darfington
pass transistor in older SCR1000/4000s.

Call or Write for Data Sheets

Spectrum Repeater/Link
Boards & Sub-Assemblies

These are professional “Commercial Grade” Units—Designed for Extreme
Environments (—-30 to 60° C.) All Equipment Assembled & Tested.

IMPROVED SCT410B
TRANSMITTER ASSY.

SCT110 VHF Xmtr/Exciter Board

® 10 Wis. Output 100% Duty Cycle!

® Infinite VSWR proof

e True FM for exc. audio quality

@ Designed specifically for continuous rptr service.
Very low in "white noise.”

® Spurious—.75dB. Harmonics—60dB

o With .0005% xtal.

®*BA-30 30 Wt. Amp board & Heat Sink,

3 sec, L.P. filter & rel. pwr. sensor,
e BA75 75 W1. unit also available.

SCT110 Transmitter Assembly
@ SCT170 mounted in shielded housing
® Same as used on SCR 1000 & 2000 X
® Completely assmbid. w/F.T. caps, S0239 conn.
® 10, 30, or 75 WL unit

SCT 410B UHF Transmitter Bd. or Assy.

® Similar to SCT110, 10 Wits. nom

@ Now includes “on board” propor-
tional Xtal Osc./Oven circuitry for very
high stability!

* BA-40 40W. UHF AMP. BD. & HEAT
SINK

TTC300 TOUCH TONE CONTROLLER

» High performance, Super versatile design

* Uses new high gquality Xtal Controlied Decoder
IC, wihigh immunity to falsing

* Decodes all 16 digits

* 3 ON/OFF Functions per Main Card. Easily ex-
pandable to any no. of functions w/Expansion
Cards,

* Field Programmable via plug-in Coded Cards

» Latched or pulsed outputs; many unique 3-digit
codes avallable. Not basically 1-digit as with
competitive units.

» Transistor Switch outputs can directly trigger
solid state circuitry or relays, etc. for any type of
control function.

* Interfaceable to Auxiliary Equipment

* Low Power Consumption CMOS Technoiogy.

SVDC Input. Gold-plated connectors.

N

SPECTRUM COMMUNICATIONS
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Dick W. Rollema PAQ@SE
v.d. Marckstraat 5

2352 RA Leiderdorp
Netherlands

Japan’s Hush-Hush Rushbox

These units were ordered destroyed after WWII, but a few
fell into the hands of collectors. Now, after 40 years,
PA(QSE analyzes the Imperial Army’s secret radio.

ommunication equip-

ment used by the Allied
forces during WWII has be-
come well-known among
amateurs, no doubt because
enormous amounts have
been sold by war-surplus
shops for decades after the
war ended. Quite different is
the situation for German
war-surplus material, even
here in Europe near to the
source of it. The explanation
is that the Allied command-
ers were ordered to destroy
all German war equipment
that was found after the sur-
render in May, 1945. Some
communication equipment
escaped demolition, how-
ever, and now rests in mu-
seums and with collectors
all over the world.

Whether a similar order
was issued for Japanese war-
time equipment is unknown
to me, but the fact is that
very few of those items
found their way to collec-
tors. This is true in Europe, at
least, but | think the situa-
tion is not much different in
the States. So it was with
considerable joy that | ac-

cepted a very special birth-
day present from an old
radio friend, Ber van Don-
geren PAQDON: the Japa-
nese portable transmitter-
receiver pictured in Photo A.

The radio carries a wiring
diagram on the inside of the
lid (Photo B), but how it was
used remained obscure until
additional information was
provided by Akira Kobay-
ashi JA1JIX. The type num-

Photo A. Japanese WWII transceiver with hand-cranked

ber of the radio is 94-6. It was
meant for use by the infan-
try, but found a variety of
applications due to its sim-
ple operation. Communica-
tion distance is given as 2
kilometers.

Frequency is continu-
ously variable in three sub-
bands between 25 and 45.5
MHz. Power during trans-
mission came from a hand-
cranked generator, provid-

generator used when transmitting.

ing 3 volts at 0.35 Amps and
135 volts at 30 milliamps.
On receive, power came
from batteries for 3 and 135
volts. The antenna was an L-
type: 1.4m horizontal and
0.65m vertical.

Someone who can read
Japanese characters told me
that the engraving on the lid
says the radio was manufac-
tured by Takanashi in June,
1940. In red characters it
says “Secret.”

As compared to the so-
phistication of the modern
Japanese sets that dominate
the market, the model 94 ra-
dio is simplicity itself. There
is only one tube, a double
triode. The circuit is one that
was very popular with ama-
teurs for 56-MHz work in the
early thirties. Indeed, the cir-
cuit could have been taken
straight from QST or an
ARRL Handbook of that pe-
riod. As a receiver, one
triode is a superregenerative
detector and the other an
audio amplifier. On trans-
mission the first triode be-
comes a self-excited one-
stage transmitter, 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 right: tuning capacitor
C5 [(see Fig. 4), frequency range switch S1, top of the tube,
and antenna-current meter. Bottom: filament-current con-
trol R2, variable grid leak R1, and jacks for two handsets.

modulated by the second
triode.

Older readers no doubt
will remember the superre-
generative receiver or “rush-
box.” But to the younger
generation this electronic
marvel may be new. So we
start with an explanation of
this remarkable type of re-
ceiver, invented by that
American genius Major E. H.
Armstrong, who presented
the system in 1922. (Arm-
strong also gave the world
the superheterodyne re-
ceiver and the system of fre-
quency modulation for VHF
broadcasting!)

The Rushbox Explained

As mentioned, the super-
regenerative receiver was
very popular for reception
on VHF and UHF in the early
thirties. To explain the prin-
ciple, | therefore quote the
ARRL Radio Amateur’s
Handbook of 1936. Fig. 1
was taken from that source.

First, a “normal’’ triode
with a grid detection and re-
generation (positive rf feed-
back) is explained. The
Handbook then carries on as
follows:

“The limit to which regen-
erative amplification can be
carried is the point at which
thetubestartstooscillate, be-
causewhenoscillations com-
mence, further regenerative

amplification ceases. To
overcome this limitation and
give still greater amplifica-
tion, the superregenerative
circuit has been devised. Es-
sentially, the superregenera-
tive detector is similar to the
ordinary regenerative type
but with a low, but super-au-
dible(above audibility)signal
introduced in such a way as
to vary the detector’s operat-
ing point at a uniform rate. As
a consequence of the intro-
duction of this quench or in-
terruption frequency the
detector can oscillate at the
signal frequency only when
the operating point is in a re-
gion suitable for the produc-
tion of oscillations. Because
the oscillations are con-
stantly being interrupted, the
signal can build up torelative
tremendous proportions, and
the superregenerative detec-
tor therefore is extremely sen-

s
|
|
o i[1]i] o]tk
L e—y
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L] L]
URCE OF
DUENCH FREQUENTY
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- |

i

Fig. 1. An elementary super-
regenerative circuit as
shown in the ARRL Radio

Amateur’s Handbook of
1936.
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Photo C. At the right center, transmit/receive switch S2;
above it, switch S3 to interrupt the microphone circuit
when using telegraphy. Behind S2, the Morse “key” can be
seen. At the bottom, the cable to the generator is plugged
in. Inside the radio, transformer T1 is fastened to the bot-
tom. Microphone transtormer T2 is in a screened box below
§2. The two round coils below filament-control R3 are L4
and L5, the tuning coils for the quenching oscillation.

sitive. An elementary form of
a superregenerative circuit is
shown in [the illustration].
Superregeneration Is rela-
tively ditficult to attain at
ordinary frequencies, and
does not possess the prop-
erty of discriminating be-
tween signals of different
frequencies characteristic
of other types of detec-
tors — in other words, the se-
lectivity is poor. For this
reason the superregenera-
tive circuit finds its chief
tield in the reception of ul-
tra-high-frequency signals,
for which purpose it has

DSCILLATING
VOLTAGE

BIAS YOLTS

Fig. 2. Oscillating voltages
in the superregenerative re-
ceiver ensuing from two
starting levels, V;, and V',
respectively, and finally
building up to the same volt-
age, Vmax. LOwer section:
Bias voltage as dependent
on time, caused by the
quenching oscillator. In
reality the voltage is not rec-
tangular but sinusoidal.

proved to be eminently suc-
cessful.”

We can go a bit further
into the theory by looking at
Fig. 2. Here is shown how the
signal in the tuned circuit
grows exponentially from a
starting voltage (V;,) to a
maximum voltage (Vax).
Vmax depends on the anode
voltage and maximum an-
ode current the circuit al-
lows to flow. When the
voltage in the tuned circuit
is higher at the moment the
quenching signal makes the
detector oscillate, the V.,
level is reached sooner, as
shown in Fig. 2 for a starting

Fig. 3. Received signal, an
amplitude-modulated car-
rier, and the variation of the
rectified current through the
tube. Starting from the am-
plitude of the recieved sig-
nal, the signal builds up
during interval 1 and stays at
the maximum level during
interval 2. The sum of inter-
vals Tand 2 is t, the period of
the quenching signal.
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Fig. 4. Circuit diagram of radio type 94-6. The transmit/receive switching is somewhat sim-

plified.

voltage of V’;,,. The mo-
ment the signal decays is
also governed by the
quenching signal, but inde-
pendent of the starting sig-
nal. So the total surface that
is hatched in the illustration
varies with the magnitude of
the voltage on the tuned cir-
cuit at the beginning of each
quenching cycle.

As the rf signal is rectified
in the detector valve, the
hatched area is also a mea-
sure for the anode current.
This principle is further
worked out in Fig. 3, which
depicts an amplitude-modu-
lated grid of the detector.
The part of the quenching
cycle during which oscilla-
tions build up has the dura-
tion t. So with intervals of t
seconds, the anode current
builds up as shown in the up-
per part of Fig. 3.

The buildup follows an
exponential law. (For sim-
plicity, the decay is shown as
instantaneous at the end of
each interval.)So tis divided
into a period ““1"" during
which the signal increases
and an interval “2” in which
it stays constant. It is shown
clearly that the area which is
a measure for the anode cur-
rent follows the modulation
envelope of the received sig-
nal. So in the anode currrent

of the superregenerative de-
tector we find the audio that
was transmitted. When
there is no signal voltage in
the tuned circuit there still is
thermal noise, which is am-
plified in the same way as a
signal voltage.

This explains the hissing
noise that is so characteris-
tic of the superregenerative
receiver—lovingly called a
rushbox by amateurs of the
thirties. As soon as a re-
ceived signal overrides the
noise sufficiently, the hiss-
ing sound disappears. In that
respect, tuning a rushbox is
very similar to tuning a mod-
ern FM receiver with the
squelch turned off. The fact
that circuit noise, perhaps a
microvolt or so, is amplified
to the full output level of a
volt or more in the anode cir-
cuit indicates the enormous
gain, which can be of the or-
der of a million times. And

that in a single stage!

In this respect, the super-
regenerative receiver is a
real marvel, but there is
more. The receiver features
very good automatic gain
control (agc) so that all sta-
tions are reproduced at al-
most the same level.
Suppression of impulse
noise is excellent, too. This is
a very desirable feature on

VHF, where automobile ig-
nition noise can be very
troublesome. Nowadays
every car has good suppres-
sion, but before WWII this
was more the exception
than the rule.

So it seems that the rush-
box has only desirable fea-
tures. Are there no
disadvantages then? Sure—
selectivity is very poor, as al-
ready indicated by the
Handbook. But even this
might be called an advan-
tage: The superregenerative
receiver often was used in
conjunction with very sim-
ple, self-excited, single-stage
transmitters. These have
very poor frequency stabil-
ity. So poor that the signals
from these transmitters on
VHF are mostly unreadable
on a superheterodyne re-
ceiver. No problem for the
rushbox! Its passband is so
wide that these signals,
which swing all over the
place, are coped with easily.

Now that we have re-
freshed our knowledge on
this remarkable invention by
Major Armstrong, it is time
to return to our Japanese
transceiver.

Circuit Analysis

The circuit diagram on
the inside of the lid faded so
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much over the years that |
was unsuccessful in making
a satisfactory photographic
reproduction, so the circuit
was redrawn for Fig. 4. (For
the sake of clarity, the trans-
mit/receive switching is
somewhat simplified.) This
switch is visible in Photos A
and C.

It is a classic telephone
keyswitch with three posi-
tions. In the middle position,
the set is turned off. The
lower position activates the
receiver and the upper posi-
tion activates the transmit-
ter. If both the hand
generator and batteries are
connected, the transmit/re-
ceive switch automatically
selects the batteries for re-
ception and the generator
for transmission. (These fea-
tures are deleted in Fig. 4.)S2
is the T/R switch with only
two positions shown, T for
transmit and R for receive.

The radio is tuned by coils
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 $1. On the
lowest range, all three coils
are used; on the middle
band, L1 is short-circuited,
and on the highest band,
both L1 and L2 are short-cir-
cuited so that only L3 re-
mains. The coils are three
separate ones on formers
that can be seen in Photo D.
Each coil is divided into
equal halves, A and B. Two
antennas can be used, indi-
cated as ANT.1 and ANT.2.
Perhaps one was meant as
an antenna and the other as
a counterpoise? A thermo-
couple ammeter indicates
current in ANT.2.

Let us now look at the cir-
cuit when the radio is used
as a superregenerative re-
ceiver. S2 is in position R.
The left triode is the detec-
tor. C6 is the grid capacitor
and R1 is the variable grid
leak. But where is the
quenching signal coming
from? From the same triode,
playing a double role. It os-
cillates at the receive fre-
quency and the quenching
frequency at the same time!

1



Photo D. At the right, tuning capacitor C5, and around it
coils L1, L2, and L3. Left of the tube, the connectors for two
antennas [or antenna and counterpoise), and at the extreme
left, the Morse key.

The Japanese designers
surely used a clever trick
here.

| did not explain why coils
L1, L2, and L3 were split into
halves. The reason will be-
come clear now. The A and
B parts of the coils are con-
nected via C2, which has a
very low reactance at rf, so

that for the receive fre-
quency the coils can be con-
sidered as directly connect-

ed. L4 and L5 are closely
coupled, as can be seen in
Photo C, top left. They act as
one coil with a center tap.
C2, L4, and L5 form a
tuned circuit. As the center
tap is grounded via C1, and
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grid and anode of the triode
are connected to both ends
of the circuit, the whole
thing forms a Hartley oscil-
lator that happily swings at
around 29 kHz (according to
my measurement). So that is
the quenching signal.

The adjustment for opti-
mum results as a superregen-
erative detector is always a
bit critical, and this one is no
exception. Both R1 and fila-
ment-current control R2
have to be readjusted when
the frequency has been
changed more than a little,
to obtain the familiar rush-
ing noise. The audio signal in
the anode current is taken to
the grid of the second triode
via T1. The amplified signal
goes to the phones. Two of
these can be connected to
the radio, and they are in the
form of handsets that also
carry the microphone.

Now we switch to trans-
mit by moving S2 to position
T. The left triode becomes a
self-excited transmitter, an-
ode-modulated by the
triode at the right. S2A short-
circuits grid leak R1. So the
transmitter tube operates
without bias. This is rather
unusual, but some reflec-
tion brought me the proba-
ble explanation, The quench
signal has to be stopped on
transmission without inter-
rupting the rf oscillation.
This is surely effected by
short-circuiting R1. Choke
L6 has a very low reactance,
almost zero Ohms, for the
relatively 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 oscillation.

The primary winding of
T1 now becomes the modu-
lating choke; through it
flows the anode current of
both triodes (Heising modu-
lation). R3 feeds a bit of sig-
nal to the phones for
sidetone. Switch section
52D connects the grid of the
right triode to microphone
transformer T2. The micro-
phone is of the carbon type
that requires a dc current.
This comes from the 3-V bat-

tery and flows via the pri-
mary winding of T2,
switches S3 and S2C, and via
the mike back to the battery.

Negative bias for the au-
dio triode is provided by re-
sistor R4, shunted by C10 for
audio frequency signals. Re-
turn current from the 135-V
battery flows through R4
and so provides a voltage
that is negative with respect
to ground. Instead of tele-
phony, tone-modulated te-
legraphy could also be used
with the radio (mode A2A,
formerly A2). For this mode,
the microphone circuit is
opened by S3 (in Photo C vis-
ible above the transmit/re-
ceive switch). The Morse
“key” is the black, round
knob to the right of the
transmit/receive switch in
that photo. When the key is
worked, the key contact
connects the secondary of
T1 to C8 and C9, as shown in
Fig. 4. This causes af feed-
back and the right triode
generates an audio-fre-
quency note that modulates
the transmitter.

Mechanical Construction

The radio is built like the
proverbial battleship. As the
pictures show, every com-
ponent is bolted to the
frame. Each part carries a
number that is also used in
the circuit diagram and the
parts list on the inside of the
lid. Obviously, the designers
had servicing very much in
mind.

The radio slides into a
metal box. How this was car-
ried is not clear, but most
likely it was in a canvas
cover with the necessary
straps for slinging it over the
shoulder or fastening to the
soldier’s belt. As Photo A
shows, the generator has a
canvas strap. Not shown are
pairs of metal hooks that
slide outwards at the bot-
tom of the generator. These
obviously are meant for
hooking the machine to the
belt—one pair for the right-
handed soldier, the other for
the left-handed one. Crank-
ing the generator is not an

easy job—so transmissions
will be kept brief!
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NEW 24 Page
Buyer’s Guide
With Guaranteed

Lowest Prices

e Fxplains all about FREE 100
channel Satellite TV and how
to shop for an earth station!

o Lists GUARANTEED
LOWEST PRICES...we will
not be undersold, save 30-50%
over local dealer prices!

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

e Shows how to demonstrate and
sell earth stations from your
home and earn extra money!

uniden  Panasonic
BALCOA @ CrArRATAL

The new SATMAN Buyer's Guide is a aecessity for any
prospective or current earth station owner who wants to
save big money on name brand satellite products and
alto earn some extra money. Buy direct, Do-lt-
Yoursell, and save with SATMAN. Toll free ordening,
no sales tax (IL only), major credit cards accepted, huge
in-stock inventones available, and fast UPS shupping
anywhere in U.S. Check with SATMAN before you
buy... We will not be undersold! Call now for your free
24 page SATMAN Buyer's Guide.

1-800-4-SATMAN

1-309-692-9582 1llinoes

SATMAN
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“When You Buy, Say 73"

50T W MELDOV

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

WEell now you can cut your
losses significantly. All you
need is the new Larsen UHF
KaLDUCKIE® KD14-HW
half-wave antenna® It’s a
mouthful but it’ll do your ears
a lot of good.

Because it’s half-wave, the
KD14-HW is fully resonant
despite the Eoor 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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And because it is inherently
resonant, the KD14-HW can
also be easily remoted with a
length of coax.

The KD14’s flexible, easy-
to-get-along-with radiating
element measures a scant 12
inches. At the base 1s a 34
inch impedance transformer
that gives added strength.

The KD 14 half-wave series
is also available in a collapsa-
ble 2-meter version.

Cut your losses and
improve your gain when
you operate with the new
Larsen UHF KaLDUCKIE®
KD14-HW, with no-nonsense
warranty. You can seg it at
your favorite amateur dealer.

rsen Fintennas

The Amateur’s Professional

See your favorite amateur dealer or write for a free amateur catalog.

IN USA: Larsen Electronics, Inc 611 N.E. Sth Ave /PC

i i ] ' i - - - o E [ E—— . F
iN CANADA Canadian Larsen Electromics, Lid

| ARSEN® Kol ROD* AND KoL DUCKIE®™ ARE REGISTERED

149 Wes! 6th Ave /Vancouver
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*For units with BNC output.
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BEST OF MF}

MFJ 24 HOUR
LCD CLOCKS

Thess MFJ 24 hour clocks make
your DXing, contesting, logging
ahd SKEDing easier, more precise.

Read both UTC and local time
st a glance with the MFJ-108,
$19.95, dual clock that displays
24 and 12 hour time simultaheously.
Or choose the MFJ-107, $9.95
single clock for 24 hour UTC time,

Botn are mounted in a brushed aruminum frame,
feature huge easy-to-see 5/8 Inch LCD numerals
and a sloped face that makes reading across-the-
shack easy ahd pleasant.

m

MFJ.-12- 24 HOUR DUAL LCD

MODEL MFJ 108

You can read hour, minute, second, month and
day and operate them In ah alternaling time-date
display mode. You can also synchronize them to
WWV for split-second timing. Both afe quartz
controlied for excellent accuracy.

They are battery operated so you don't have to
reset them after a power fallure, and battery
operation makes them suitable for mobile ahd
portable use. Long life battery included.

MFJ-108 is 42x1x2 in. MFJ-107 is 2%x1x2 in.

RTTY/ASCII/AMTOR/CW wru-1229

=k —

Eﬁim;umum;umm

and
recelving RTTY/ASCII/CW on a Commodore 64
or VIC-20 and your ham rig. You get MFJ's most
advanced computer interface, software on tape
ahd all cables. Just plug in ahd operals.

The MFJ-1229 is a general purpose computer in-
terface that will never be obsolete. An internal

DIP switch, TTL ahd RS-232 ports lets you adapt
the MFJ-1229 to neafly any home computer and
even operale AMTOR with appropriale software.

A crosshair “‘scope’’ LED tuning array makes
atcurate tuning fast, easy and precise.

You can transmit both narrow (170 Hz) and wide
(850 Hz) shift while the variable shift tuning lets
you copy any shift (100-1000 Hz) and any speed
(5-100 wpm, 0-300 baud ASCII).

Automatic threshold correction and sharp multi-
pole active fliters give good copy under severe
QRM, weak signal and selective fading.

There's an FM (limiting) mode for easy trouble
-free tuning that's best for general use and an
AM (non-limiting) mode that gives superior per-

formance under weax signals and heavy QRM.
A handy Normal/Reverse eliminates re-
tuning while checking for i RTTY.

An extra sharp 800 Hz CW filter really separates
the signals for excellent copy.

12%2 x 122 x 6 Inches. Uses floating 18 VDC or
110 VAC with MFJ-1312, $9.95.

MFJ PORTABLE ANTENNA

MFJ’s Portable Antenna lets you operate 40, 30,
20, 18, 15, 12, 10 meters from apartments, motels,
camp sites, vacation spots, any electrically clear
location where space for full size antenna is a
problem.

A telescoping whip (extengls 54 in.) is mounted
on self-standing 5%z x 6% ®2% inch Phenolic
case. Bullt-in antenna tunerfield strenght meter.
50 feet coax. Complete mulR-bahd portable an-
tenna system that you can @e neafly ahywhere.
300 walts PEP. e .

MFJ ANTENNA BRIDGE mrs-2048

Now you can quickly optimize your $79.95
antenna for peak performance with

this portable, totally self-contained
antenna bridge that you cah take to
your ahtenna site—no other equip-
ment is needed.

You can determine if your antenna is
too long or too short, measure its
resonant frequency and antenna
resistance to 500 ohms. It's the
gasiest and most convenient way 1o
determine antenna performance avall-
able today to ahyone. There's nothing
else like it ahd only MFJ has it. Built-in resistahce
bridge, null meter and tunaule oscillator-driver
(1.8-30 MHz). Uses 9V battery. 4 x 2 x 2 inches.

REMOTE ACTIVE ANTENNA
The authoritative *'World Radio TV Handbook™
rates the MFJ-1024 as "'a first-rate eaSy-to-oper-
ate active ahtenna ... Quiet. with excellent dy-
namic range and good galn .., Very low noise fac-
tor ... Broall frequency coverage ... the MFJ-
11}29 is an excellent choice In an active antenna’".
54 Inch remote actlve antenna mounts outdoor
away from electrical noise for maximum signal and

, buildings, baiconies, apartments, ships.
ny radlo to receive strong clear signals
all over the world. 50 KHz to 30 MHz. High
ic range eliminates intermodulation. Inside
unit has 20 dB attenualor, galn control.
Switch 2 receivers and auxiliary or active
ahtenna. “‘On"" LED.6x2x 5 in.
50 ft. coax. 12 VDC or 110 VAC with

MFJ-1312, $9.95.
MFJ-1024
$129.95
200 WATT VERSA TUNER
MESs smallegt  MFS-9018 $59.95
200 watt
Versa Tuner
matches coax,
random wires
and balanced

lines from 1.8 thru 30 MHz. Works with all solid

ROLLERINDUCTOR TUNER

= Tomer-¥--—the sompact roller
inductor tuner that lets you run up to 3 KW PEP
ahd match everthing from 1.8 to 30 MHz,

Designed to match the new smaller rigs, the
MFJ-989 is the best roller inductor tuner pro-
duced by MFJ. Our roller inductor tuner features
a 3-digit turn counter plus a spinner knob for pre-
cise inductance control for maximum SWR reduc-
tion. Just take a look at all these other greal fea:
tures! Bullt-in 300 watt, 50 ohm dummy load,
bulit-In 4:1 balun and a bulit-In lighted meter that
reads SWR and forward and reflected power in 2
rahges (200 and 2000 watts). Accuracy +10% full
scale. Meter light requires 12 VDC. 6 position an-
tenna switch. 10% x 4% x 15 inches,

MFJ “DRY"’ DUMMY LOADS

MFJ-260

$26.95

MFJ-262

$64.95 @

MFJ's ““Dry”’ dummy loads are alr cooled—no
messy oll. Just right for tests and fast tune up. Non-
inductive 50 ohm resistor in aluminum housing
with SO-239. Full load to 30 seconds, de-raling
curve to 5 minutes. MFJ-260 (300 watt), SWR 1.1:1
to 30 MHz, 1.5:1, 30-160 MHz, 2Vax2V2x7 in. MFJ-
262 (1 KW), SWR 1.5:1 to 30 MHz, 3x3x13 inches.

MFJ ELECTRONIC KEYER

MF J-407
$69.95

"m
MFJ-407 Deluxe Electronlc Keyer sends lambic,
aUtomatic, semi-alito or manual. Use squeezs,

single lever or stralght key. Plus/minus keying. 8
to 50 WPM. Speed, weight, tone, volume controls.

)

MFJ-1621 state and tube rigs. Very popular for use between | On/Off, Tune, Semi-atto switches. Speaker. RF
$79.95 transceiver and final amplifier. Efficient alr-wound | proof. 7x 2x 6 inches. Uses 9 V battery, 6-9 VDC
inductor gives more watts out. 4:1 batun, 5x2x6 in. or 110 VAC with AC adapter, MFJ-1305, $9.95.
ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO TO ORDER OR FOR YOUR NEAREST pRe T 1
OBLIGATION. IF NOT SATISFIED, RETURN WITH- DEALER, CALL TOLL-FREE visA*
IN 30 DAYS FOR PROMPT REFUND (less shipping). #ae
. EES Eaaﬂ unconditional guarantee = Made in USA 300'647'1 30“ :
. 00 eath shipping/handling = Call or write Call 601-323-5869 in Miss. and outside MasterCard
for free catalog. 1 : MFJ ENTERPRISES, INC. : f
og, over 100 products Box 494, Mississippi State, MS 39762 continental USA Telex 53-4590 MFJ STKV




April 25, 26, 27, 1986

+ Technical Forums Personal Computer, Packet Radio, ARRL, AMSAT, Antennas, RTTY, SSTV/ATV
FCC, Electrical Safety and many, many others.

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

» Giant Flea Market Starting at noon Friday, all day Saturday and Sunday. All spaces are SOLD OUT.

» License Exams 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 ARRL/VEC.
Indicate the desired time. Send to: License Exam, Attn. Tom Holmes, 8830 Windbluff

Pt., Dayton, OH 45459. Deadline: March 29.

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

» Special Awards Nominations are requested for “Radio Amateur of the Year,” “Special Achievement”
and “Technical Achievement” Awards. Contact: Awards Chairman, Box 44, Dayton,

OH 45401. Deadline: April 1.

» CW Awards 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.

» Admission Registration: $8.00 in advance, $10.00 at the door.
Banquet (Roy Neal, KEDUE, 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.).

. Housing 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.

» Parking 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.

 Other Information 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!

he Davion Amateur Radio Association, Inc.
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Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled mrnrnunlty rcpeater panel which
provides the complete interface between the - ST
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard |
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact theonly  $59.95 DTMF module
additional option 1s a DTMF module for $59.95. This module allows complete
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel.

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

’ COMMUNICATIONS SPECIALISTS, INC. @i
AW 426 West Taft Avenue = Ora

, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420 —
Entire US.A. 1-800-854-0547 =



Halt That Hum!

John M. Franke WA4WDL
1310 Bolling Avenue
Norfolk VA 23508

That annoying ac hum is robbing you of pleasure.
Fix it in an hour with WA4WDL'’s seven-piece filter.

elieve it or not, every-
body does not use solid-
state, twelve-volt-compati-
ble equipment even in these
modern times. | have an old
surplus ARB receiver that |
use to listen to the short-
wave bands. | especially en-
joy The World Service of the
BBC. The receiver has vacu-
um tubes, and | know sever-
al other SWLs/hams who still
use vacuum-tube receivers
for similar entertainment.
Recently, | got bitten by the
RTTY bug and began look-
ing at TU (terminal unit)
designs.
The first thing | did was to
look at the audio output
from the receiver to deter-

mine such things as noise
level, 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-
frequency hearing response
and the poor low-frequency
response of the fourinch
speaker combined to reduce
the hum to an acceptable
level. A couple of other
tube-type receivers were
checked. 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 bliss! Fine, all you

SERIES PASS TRANSISTOR
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LOAD I} OUTPUT

|

s il =

Fig. 1(a). Simplified series voltage regulator.

SERIES PASS TRANSISTOR

INPUT {

o t j » -+
R
VOLTAGE
DIVIDER
& A2 % LOAD ) QUTRUT
. | =
Y —i - E - - =

Fig. 1(b). Simplified hum-eliminator circuit.

need to do is increase the
high-voltage filter capaci
tors. This was considered
easy until after | had clipped
in 200 microfarads to get the
hum down to a reasonable
level. There had to be a bet-
ter way. The solution was to
build an electronic hum
eliminator.

The hum eliminator
works like a poor man’s volt-
age regulator. A normal se-
ries pass regulator, as in Fig.
1(a), 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

minus 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/(R1+ R2). The base-
to-emitter drop is ignored.
So what good is it? The an-
swer lies in the addition of
the capacitor. Without the
capacitor, the output volt-
age would follow the input
voltage and the percent of
ripple present would not be
changed. The capacitor re-
moves the ripple from the
base voltage and thereby
from the output.

Photo A. The electronic hum eliminator.
73 for Radio Amateurs = March, 1986 17
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Fig. 2. Schematic of the hum eliminator.

The success of this circuit
relies 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 transistor
is roughly R1 in parallel with
R2. If we make the parallel
combination of R1 and R2
about 10,000 Ohms, the
base filter capacitor is 25
times more effective than
the same capacitor 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 division ratio

of R1 and R2. R1 and R2
should be chosen so that the
final output level is less than
the input voltage minus the
ripple. Otherwise, the series
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. 1(b).
First, a diode has been add-
ed across the series pass
transistor to prevent reverse
biasing. Second, a 270-Ohm
resistor has been added to
the transistor base circuit.
The resistor eliminates para-
sitic oscillations from the
otherwise common base
amplitier formed by the ad-

Photo B. Ripple reduction.
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Fig. 3. Pictorial layout of the hum eliminator.

dition of the filter capacitor.
R1 and R2 were chosen to
produce a 25-27-volt drop
across the transistor. Since
the input ripple was only 10
volts under load, the drop is
sufficient. The output ripple
is now less than .05 volts and
the hum on the audio out-
put is not discernible on my
scope or with my ears.

The output transistor
should be rated for at least
one and a half times the no-
load input voltage. Also, the
transistor must dissipate the
peak current through it
times the peak voltage
across it. For my receiver,
this works out to be 27 volts

times 60 milliamps, or 1.62
Watts. | used a 2N4063 be-
cause it was available and
mounted it on a small 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-
tually | added one to each
of my units.

The units were construct-
ed on small terminal boards
with staked terminals. Fig. 3
s a pictorial layout of the
circuit before C2 was added.
Photo A shows two units,
one with the heat sink in-
stalled and one with the

Photo C. Hum reduction, high volume.



Photo D. Hum reduction, low volume.

heat sink removed to pro-
vide a better view. The
scope waveform photos
show the improvement with
this circuit. Photo B shows
the ripple reduction. The up-
per trace, 5 V per cm, was
the original ripple level. The
lower trace, also 5 V per cm,
is the present ripple level.
Photos C and D show the
hum reduction on the audio

output for high and low vol-
ume outputs. In each photo-
graph, the upper trace is the
before case and the lower
trace is the present case.

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

We Can’t Keep It
Under Our Hat...

Explains Ingrid:

“l guess we're just very
easy to get to know . .."”

GROVE

Write to Dept. A (or phone 704-837-9200)
for a free catalog and sample issue of

Monitoring Times.

So many people have discovered our products
| and publications that we simple can’t hide our
success any longer. In fact, our commitment to
quality merchandise and personalized service
has made us one of the worst-kept secrets in
communications monitoring.

140 Dog Branch Road, Brasstown, N.C. 28902
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Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.

*Repeaters
eLinks
eRemote Base
eLow Band,
VHF,UHF
*Receivers
eTransmitters
eAntennas

Manufacturers of Quality Communications Equipment

EXPANDABLE REPEATER SYSTEM

eStandard and
Computerized
Controllers

eStandard and
Computerized

Auto Patches
eDuplexers

* A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATEH WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 18-INCH RACK MOUNTABLE CABINET
= THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC

« AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL

ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS. THE Hi Pro “E" IS AVAILABLE IN NOVEMBER

590 Snyder Ave..

MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382

Phone (215) 436-6051

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

“When You Buy, Say 73"

73 for Radio Amateurs = March, 1986

19



Dial home while driving by simply

Faster Than A Patch,
It's Speed Dialer

pushing a single button on the microphone.

Craig Crichton K7UKW
2540 East 12th Street
The Dalles OR 97058

t's Friday afternoon. You're

caught in heavy rush-hour
traffic. You're going to be
late getting home. It would
be nice to punch up the
patch and advise your wife
to adjust dinner time, but do
you dare risk dialing in this

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

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

Photo A. The speed-dial switch mounts on the side of the mi
crophone near the area where the remote volume control
used to be. A protection ring around the dial button elimi
nates any accidental dialing sequences while handling the

microphone.

20 73 for Radio Amateurs » March, 1986

urge) to use the autopatch
while driving. The need is
not urgent enough to pull
off the freeway or busy
street and park, and trying
to manipulate a DTMF pad
while driving is certainly not
worth the risk. And vet, it
really would be nice to
make that call. | have found
myself in this situation many
times. This was the reason
behind the development of

this speed-dial circuit.

CLOCK

There is another benefit
gained from using this
speed-dial circuit When the
dial button is pushed, the
phone number is transmit-
ted at a rather fast rate. The
entire seven-digit sequence
takes only about one sec-
ond. This means that each
burst of tones lasts only
about 65 to 70 milliseconds
(there is a silent space be-
tween tones) The shorter
the burst length, the lower

POWER - UP
RESET

IC2
COUNTER

1 iy

AMAL DG

i£38 w’} o o .
iC4

PHOGRAMMING BODARD

Ly L2 f:'?l

Ry Rz Ry R,

ll ¥
L |
el

BETT PRECONDITIOMNING

0 PTT CIREUWIT OF

EXISTING DTRF BOARD

1]

[T

TO EXISTING DTMF GENERATOR
B0wW AND COLUMN IMPUTS

Fig.1. Block diagram of the speed-dial circuit.



Photo B. In the newer-style microphone (Model PCM-369),
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.

the probability that rf flutter
or “picket-fencing” will
cause the telephone equip-
ment to see a double digit.
Hence, this speed-dialed
number tends to be more ac-
curate than a hand-dialed
number lasting hundreds of
milliseconds per digit.

Limitations

Unfortunately, in order to
fit the parts inside the al-
ready-stuffed microphone
case, certain sacrifices had
to be made. There just
wasn’'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 regularly. 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 this type of
“memory,” in addition to
saving space, is that it is
guaranteed not to forget
when powered down!

A preconditioner for the
PTT would have been nice
— a circuit that brings up the
transmitter and gets the
squelch open on the repeat-
er receiver before the phone
number is dialed. Again,
space limitations won out
over bells and whistles, and
because of that, | recom-

mend that you squeeze the
PTT bar just prior to pushing
the dial switch. | did design
in some PTT precondition-
ing, using what limited space
| had. The circuitry keys the
transmitter about 200 milli-
seconds prior to the actual
dial sequence. Sometimes,
however, that is still not
quite enough time to bring
up the transmitter and open
the receiver squelch circuits
in time to hear the first digit
dialed. As a general rule |
would recommend that the
PTT bar be squeezed first,
just to be safe. This is really
much easier to do than it
sounds, and can be done
quite nicely with just one
hand while leaving your
eyes on the road and traffic.

This circuit was designed
and physically tailored to fit
inside my Azden DTMF mi-
crophone. However, the cir-
cuit is electrically 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 microphone, then
you're home free, as | have
included a full-size printed-
circuit-board layout for this
project which will fit into
either of the Azden micro-
phones supplied with their
earlier transceivers.

It is important to point

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.

out that although this article
is concerned with mounting
circuitry inside a micro-
phone, this is only necessary
when the DTMF encoder
and touch pad are also
mounted in the microphone.
The speed-dial circuit must

be installed where it has ac-
cess to the row-and-column
inputs of the DTMF encoder
chip. 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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Photo D. In the older-style PCM-2000 microphone, the row-
and-column leads are soldered to existing PC pads on the end

of 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.

| have installed this cir-
cuit inside two different
Azden microphones. One
was supplied with the Azden
PCS-2000, and the other was
supplied with the PCS-3000.
These two microphones are
physically the same basic
unit. Note that Azden radios
having serial numbers prior
to 53752 require micro-
phones with a battery inside.
Because of the limited
space in this case, the circuit
will probably not fit inside
that microphone without
changing the physical lay-
out of the parts. | have not
attempted to install this cir-
cuit in one of those early mi-
crophones.

One of the microphones |

did modify uses a DTMF en-
coder, model CSTTK-1,
made by Communications
Electronics Specialties, Inc.
The encoder comes fully
assembled in a replacement
back for the microphone,
and uses a chip, part
number S2559C, made by
American Micro-Systems,
Inc. In general, if your
Azden transceiver is a
PCS-2000, you will have this
type of microphone.

The other microphone |
modified included the
DTMF generator as a kit (in-
cluded in the purchase price
of the Azden PCS-3000). This
unit has a differently-shaped
encoder board, a smaller
touch pad, and uses a chip

TDO NEW CIBCUIT
IC4 PIN |

.5y

#iZW TO NEW CIRCLIT
+13.8v :
! i ;

iNGla

e

GROUND TO
NEW CIRCUIT

L] Ui
! S2359C
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MKSOBTN

= 1.38MHt

g

YNG4

S e
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o

Fig. 3. Partial schematic of the existing DTMF encoder show-
ing points of connection to the new circuit.
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made by Mostek, part num-
ber MK5087N. The front of
this microphone is labeled
PCM-369. In general, if your
Azden transceiver is a PCS-
3000, you will have this type
of microphone.

Functional Description

Briefly, this circuit con-
sists of a decade counter
driving a set of eight isolat-
ed switches in sequence, as
shown in Fig. 1. Each switch
connects a row to a column
on the DTMF generator, just
as the actual touch-pad
switch does when the opera-
tor presses it. These switches
are normally all off and the
counter is in a reset or hold
state. When the dial switch
is pressed, the counter
sweeps through its se-
quence, turning each switch
on, then off. As each switch
connects a row to a column
input, a pair of tones corre-
sponding to that digit is gen-
erated and transmitted just
as if the proper switches on
the touch pad had been
pressed.

Fig. 2 shows the schemat-
ic of the speed dialer. IC1
supplies the clock signal for
IC2, a 5-stage divide-by-10
Johnson counter with 10 de-
coded outputs. As [C2
counts, each of its ten out-
puts goes high sequentially,
starting at pin 3 and going
on through pin 11, and then
back to pin 3. When IC2 is
reset (by pin 15), pin 3 is
forced high immediately
and all other outputs are
forced low.

On power-up, C3 and
CR10 pass a positive pulse
to pin 15, which resets the
counter. Pin 3 immediately
goes high and is fed back to
pin 15 via R3 to hold it in the
reset state, This high is also
fed to pin 13, which holds

CuT CLOSE
\ 10 OLD CAPACITOR

II"'I
& |

i i

)

the counter disabled from
the free-running clock at pin
14. This is the state that the
counter remains in until
called on to dial a number.

When the dial switch is
momentarily pressed, 1C2
pins 13 and 15 are pulled
low. This enables the clock,
and the counter begins its
sequential pulse train. As
soon as the first clock pulse
s registered, pin 3 goes low
and the dial switch can be
released. This all 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 all ten out-
puts and cycles back around
to bring pin 3 high again. At
that time, this high disables
the counter and locks the
chip in its "hold” mode
again.

Now let's see what hap-
pens as the counter sequen-
tially outputs highs. Each of
these outputs is fed in turn
to either IC3 or IC4. These
chips contain MOSFET bi
lateral switches. Each one of
these switches is like a tiny
relay with normally-open
switch contacts. When the
input goes high, the switch
closes. These switches are
really very good—opened
they have less than 200
picoamperes leakage, and
closed resistance is typically
less than 80 Ohms.

The first output, pin 2, is
fed via CR1 to switch A. This
switch is part of the PTT pre-
conditioning mentioned ear-
lier. The output is connected
to the existing DTMF board,
supplying +5 volts to the
base of the PTT driver tran-
sistor. This connection is
shown as points X and Y in
Fig. 3. When the switch
closes, it keys up the PTT

SOLDER MEW

\  TANTALUM CAPACITOR
\ TO OLD LEADS
Y LEAVE LONG LEADS

zﬁf.r"."..-".-".-".-' J’I:'KK:’L’EQ

Fig. 4. For the PCM-369 microphone, replace C3 with a small-
er tantalum capacitor. Leave long leads and let it hang over

the edge of the encoder board.



THE MOST AFFORDABLE HIGH QUALITY XMTR & RCVR MODULES FOR

REPEATER REPEATERS, LINKS, TELEMETRY, ETC.

ALSO HAS THE MOST IMPRESSIVE + R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV
PERFORMANCE FEATURES sens.,8 pole xtal filter & ceramic filter in i-f, helical

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) resonator front end for exceptinnal selectivity,
=>100dBat + 12kHz, best available today. Flut-

ter-proof squelch. AFC tracks drifting xmtrs.
Xtal oven avail. Kit only $138.
* R451 FM RCVR Same but for uhf. Tuned
line front end, 0.3 uV sens. Kit only $138.
* R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wio AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit.
« R110 VHF AM RECEIVER kit for VHF aircraft
or ham bands or Space Shuttie. Only $98. ﬁ@ﬁ#; 2

Band Kit

10M,6M,
2M, 220 $680

440 $780

FEATURES:

* SENSITIVITY SECOND TO NONE; O.15uV (VHF),0.2uV (UHF) TYP.

« SELECTIVITY THAT CAN'T BEBEAT! BOTH 8 POLE XTAL FILTER
& CERAMICFILTERFOR > 100dBAT + 12KHZ. HELICAL RESON-
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD.

* OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT-
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL.

« CLEAN,EASY TUNETRANSMITTER;UPTO20WATTSOUT(UPTO

S50WWITH OPTIONAL PA).

« T51 VHF FM EXCITER for 10M,6M, 2M, or
220 MHz. 2Watts continuous, upto3W
intermittent. $68/kit.

e T451 UHF FM EXCITER 2to3Watts. Kitonly $78.
Xtal oven avail. :

* VHF & UHF LINEAR AMPLIFIERS. For either FM or S5B. Power levels

from 10 to 45 Watts to go with exciters & xmtg converters. Several models.

Kits from $78.

NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND & UHF. CALL FOR DETAILS.

RECEIVING CONVERTERS LOW-NOISE PREAMPS MINIATURE PREAMPS

Models to coverevery practical rf & ifrange to listen 10 SSB,
FM ATV, etc. NF=2dBorless.

GaAsFET Preamps with fea-

tures similar to LNG, ex-
cept designed for LOW

COST and SMALL
SIZE: only 5/8"W x

Hamtronics Breaks
the Price Barrier!

*

Anienna
Input Ranga Output

28-22 144-148 )
50-52 28-30 & 7 1-56/8L x 3/4H. Easlly
5054 144-148 : =/ No Need to Pay $80 to $125 mounts inside many
T i for a GaAs FET Preamp. radios.
144-144 4 27-Z7 A
146- 148 28-30
VHE MODELS 144~ 148 50-54 MODEL TUNES RANGE KIT WIRED
_ ﬁi{i :ﬁﬁa = Very Low Nose: 0.7dB VHF, 0.8dB UHF LNW-144 120-150 MHz $19 $34
Kit with Case $49 3 226 144348 * High Gain: 13 to 20dB, Depending on Freq. LNW-160 150-200 MHz £19 $34
Less Case $39 220-2M 50-54 * Wide Dynamic Range for Overioad Resistance LNW-220 200-270 MHz $19 $34
Wired 569 222-224 -3 * Latest Dual-gate GaAsFET, Very Stable LNW-432  400-500 MHz  $19 s34

MODEL  TUNES RANGE  PRICE

UHF MODELS

A32-434 26-30
Kit with Case $59 4547 2830 LNG-28 26-30 MHz $49 IN-LINE PREAMPS
,ﬁs dCHSE :;g 432436 50-54 LNG-50 46-56 MHz $49
i B LNG-144 137-150 MHz $49
LNG-160 150-172 MHz $49
SCANNER CONVERTERS Copy 806 MHz band on any scan- GaAsFET Pre- |
ner. Wiredtested ONLY $88. LNG-220 210-230 MHz $4'3 amp with 1;3-
LNG-432 400-470 MHz $49 tures like LNG

Automatically
switches out of line dur- ——

TRANSMIT CONVERTERS
ing transmit. Use with base or mobile

For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi HELICAL RESONATOR R e s
mode rig for each band? Can be linked with receive convert- PREAMPS MODEL TUNES RANGE KIT WIRED

ers for transceive. 2 Watls output viht, 1 Watt uhtf. L NS-144 120-150 MH $68 208
- z
Exciter Antenna LNS-160  150-180 MHz $68 $98

LNG-800 800-960 MHz $49

For VHF input Range  Output Low-noise preamps with
Model XV2 20 e | helical resonators re. NG4%2  400-500MIz  SB8 Soe
Kit $79 28-30 50-52 duce intermod and LNS<4a2  400-90 £
27=-27 .4 144144 4 §
Wired $149 g S B3¢ cross-band interference ACCESSORIES
(Specify band) Sea 220-24 in critical applications.
ster) e 12dB gain. » MO-202 FSK DATA MODULATOR. Run up to

1200 baud digital or packet radio signals
through any FM transmitter.

144148 28~

For UHF, xn e Model Tuning Range  Price | + DE-202 FSK DATA DEMODULATOR
Model XV4 5054 3243 ' e COR-2 KIT With audio mixer, local speaker
Kit $99 e g HRA-144 143-150 MHz $49 ampilifier, tail & time-out timers.
Wired $169 e T HRA-220 213-233MHz $49 * COR-3 KIT with “courtesy” beep".
Adid $20 for 2M input HRA-432 420-450 MHz $59 « DTMF DECODER/CONTROLLER KITS
VHF & UHF LINEAR AMPLIFIERS. Use withabove. | HRA-( ) 150-174 MHz ndl| Mo s L Lt b g
Power levels from 10 to 45 Watts. Several models, | HRA-( ) 450-470 MHz $64 il peren, P
control of repeater, secondary control.

Kits from $78. « CWID KITS « SIMPLEX AUTOPATCH

* Send $'| for C{)mplete Catalng ﬁ
(Send $2.00 or 4 IRC’s for overseas mailing)
® Order by phone or mail » Add $3 S & H per order am ron’cs! ’n c'

(Electronic answering service evenings & weekends) 65-D MOUL ROAD = HILTON NY 14468
® Use VISA, MASTERCARD, Check, or UPS COD. Phone: 716-392-9430  Hamtronics® is a registered trademark
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Fig. 5. Layout of the main board, shown from the foil side, detailing jumpers and interconnect

wires.

and charges the PTT holding
capacitor (C3, Fig. 3), which
holds the PTT on until the
next high from 1C2 pin 4.
This high from IC2 pin 4 is
also fed to IC4 switch A, via
CR2, which keeps the PTT
on and again charges the
holding capacitor. The net
effect of all this is to give the
transmitter a 200-millisec-
ond head start before the
tones are actually gener-
ated. This helps get squelch
circuits opened prior to the
actual dialing of the
number.

The rest of the operation

FFFF

is very straightforward. As
each output goes high, its
associated switch is closed.
This switch is tied across the
row-and-column input for
that digit When the switch
closes, the tones are gener-
ated. After the last digit is
generated, the counter rolls
around to pin 3 again, where
it stops itself and holds,
waiting for the next dialing
sequence.

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

ALL CR's -IN4 |48
ﬂ R3=I10K

Fig. 6. Parts placement guide as seen through the board.
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quential highs from the
counter are ANDed with the
free-running clock to pro-
duce first a dual tone and
then a quiet period for each
digit produced. The reason
for this is so the telephone
equipment can distinguish
between two sequential
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
only see 296-514, with the
“1"” being twice as long as
the other digits. Telephone
equipment specifications re-
quire certain minimum-tim-
ing sequences and inter-digit
pauses, and the circuitry op-
erates within these con-
straints.

Some readers may won-
der why | used resistors and
diodes to form the AND
gates instead of an integrat-
ed circuit like the CD4081.
Although 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 phone numbers are
actually developed on the

little programming board,
where each bilateral switch
closure is jumpered to the
proper row-and-column in-
put for that particular digit
in the sequence. Fig. 8 shows
the board programmed for a
sample number.

Mounting Considerations

In order to make this new
board fit inside the Azden
microphone, a few existing
conveniences have to be
given up. The remote vol-
ume control (and squelch
control if your microphone
has it) must be removed. |
don’t think of this as a great
inconvenience because |
never use them anyway. In
fact, | had already traded
my remote-squelch control
for a reverse switch to allow
monitoring of the repeater
input momentarily. | kept
that switch and removed the
red volume knob, wrapped
the volume pot in tape, and
stuffed it down under the re-
versing switch where it was
out of the way.

On the newer micro-
phone (the one labeled
PCM-369) a change must be
made to the DTMF genera-
tor board. Capacitor C3, the
inter-digit PTT hold-timing
capacitor, must be changed
from a rather fat electrolytic
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 Photo B. This gives
us nearly an eighth 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-
quirements, | recommend
using printed-circuit-board
techniques. | used a single-
sided board layout rather
than a double-sided layout
for two reasons. Single-sided
boards are much easier to
make masks for, and most
hobbyists shy away from
double-sided work because
of the extra time and effort
needed for proper registra-
tion. Since | planned to



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 the solder side with electrical tape first. The main
board then overlaps it and lies flat against the mike element,
insulated with Kraft paper.

share this with other hams, |
opted for the simplest tech-
nique from a construction
standpoint. In the case of a
small circuit like this, being
constructed at home using
hobby techniques, a single-
sided layout using even a
large number of jumpers is
usually preferred over dou-
ble-sided layouts.

Constructing the Circuit

When you have etched,
cleaned, and drilled vyour
boards, there are a few con-
siderations to keep in mind
while you stuff them with

parts and connect the jump-
er wires. Use reasonably
small wire for all jumpers
and connecting leads. Space
inside the microphone is at a
premium and the smaller
the wire, the easier it will be
to get the case halves back
together after adding this
new circuit. | used AWG 30
Kynar wire-wrap wire for ev-
erything. It is very thin and
the insulation is tough.

Start by installing all the
resistors and diodes in the
middle of the main board.
Hole spacing is tight, but
quarter-Watt resistors will
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Fig. 7. Solder side of the program board, showing intercon-

nect routing.

just fit if their leads are bent
tightly down against the
ends of the resistor body.
Pay attention to Fig. 6 and
get the diodes in correct-
ly—there are two diodes
near the center of the board
that are reversed from the
others. Next, install all the
jumpers on the main board.
Fig. 5 shows these jumpers
along with the other inter-
connect wires. Be sure to
route these jumpers around
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 solder side
of the board. It was consid-
ered easier to locate holes
from this side of the board
since the top side is not silk-
screened.

After soldering the con-
nections, be careful when
snipping off the wires on the
bottom side of the board.
The wire ends must be cut
very short and flush to the
board. If big blobs of solder
and wire are left, the board
will be too thick to fit inside
the microphone. Be very
careful to leave no sharp
points either, because these
could cause shorts.

Now install all of the
other parts except the ICs.
Fig. 6 shows their locations.
Refer to the photos to bend
the three capacitors. Their
orientation is not critical,
but the parts do have to lie
flat 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. | found it much
easier to attach two eight-
inch leads to the switch
before | mounted it—the ex-

cess can be trimmed off
when soldering the wires to
the board. Photos A and E
show a raised cylinder
around the actual push-but-
ton. | added this to prevent
any possibility of an unin-
tentional dialing sequence.
Do not add this yet; its con-
struction and mounting will
be dealt with later.

The next step is to pro-
gram (jumper) the little
memory board. These jump-
ers can be put in last, but it is
easier if the memory board
is not yet connected to the
main board. Again, | used
AWG 30 Kynar wire. Refer
to Fig. 7 and Table 1 for the
placement of the program
jumpers. Fig. 8 i1s an exam-
ple; it is shown programmed
for the phone number
296-1234.

When the memory board
is programmed, it must be
attached to the main board
by the digit-enable wires.
These connections are
shown in Figs. 5 and 7. When
cutting the wires, be sure to
leave enough length to posi-
tion the two boards as
shown in the photos. The lit-
tle telephone-number pro-
gram board will mount verti-
cally, underneath the end of
the main board. The main
board just overlaps the little
board.

The last connections to
this little board are the row-
and-column inputs from the
existing DTMF board. Refer
to Fig. 9 if you have the
older-style microphone
(Azden PCM-2000). 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 allow
the case halves to open flat
for servicing, but not any

Fig. 8. A programmed memory board. The number Is

296-1234.
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longer than necessary. It all
has to fit inside eventually!

There should now be only
six holes left on the main
board without wires In
them—two for the dial
switch, two for +Vcc and
ground, and two for the PTT
preconditioning circuit. Cut
four eight-inch wires. Solder
one end of a wire into each
of the remaining holes ex-
cept the dial-switch holes.
Refer to Fig. 5. Let the free
ends dangle for now.

Cut a piece of electrical
tape and cover the solder
side of the little memory
board. Referring to Photo E,
lay the memory board verti-
cally between the micro-
phone element and the
up/down switches. The tape-
covered solder side should
face away from the micro-
phone element. The main
board should lie flat against
the back of the microphone
element, solder side down
against the top of the
microphone element. You
must remove any pieces of
sticky-backed foam that
were used to keep the
microphone element in
place.

Fig. 3 shows a portion of
the circuit used in the exist-
ing DTMF encoder. The cir-
cuit is similar for both
models of Azden. Fig. 3 indi-
cates electrical connections
for the four wires previously

GROUND

Ic4
PN 2

Photo F. When mounting the parts on the printed-circuit
board, be sure to orient the three capacitors flat against the
board —there is not enough room to allow them to mount
vertically. The exact routing of the many connecting wires is

not critical.

mentioned. Depending on
your type of microphone,
Figs. 9 and 10 show the ac-
tual physical connections in-
dicated in Fig. 3. Refer to the
correct figure and Photos B,
C, and D, and connect these
four wires. Refer to Fig. 5
and connect the two wires
coming from the dial switch.

Refer to Fig. 6 and install
the integrated circuits. Be
careful not to handle their
leads any more than neces-
sary—use standard CMOS
precautions. After soldering
them in place, be sure to
snip off all the sharp tips.
Now cut out two pieces of
heavy paper (I used index-
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Fig. 9. The PCM-2000 DTMF generator.
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card stock) just the same
size as the main board. Slip
one piece under the main
board to protect the solder
side from touching the mi
crophone element. The
other piece goes on top of
the main board to protect its
parts from touching the ex-
isting DTMF board. It might
be a good idea to recheck
the solder side of the board
at this point for any sharp,
pointed connections. These
connections will work their
way through the paper insu-
lation in time and cause
malfunctions when they
short to the microphone ele-
ment.

IC4
PIN |

Checking It Out

It is a good idea to check
the performance of the cir-
cuit before you go to all the
effort of assembling the
case halves and installing
the four retaining screws.
The easiest way to check it
is to put the transmitter on a
seldom-used simplex fre-
quency, connected to a
dummy load, and then push
the dial button while listen-
ing with another receiver.
You should hear the seven-
digit phone number trans-
mitted at about six to eight
digits per second. It should
be transmitted only once,
unless you hold the dial but-
ton down.

If everything 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 requires heavy
pressure, or if you feel that
you are having to force
things, then there is some-
thing wrong and you need to
check for pinched wires, un-
clipped solder leads, large
blobs of solder on the back,
parts not inserted all the
way into the board, etc.

Now that the case halves
are assembled together,
make the on-the-air test
again to make sure nothing

~TOME LEVEL POT

+ 3.8 vDC

GROUND

3. 98MHT

XTaL
i CE M3 C2 ®Ra m2 C)
VALY

~CHANGE C3 FROM 33uF
ELECTROLYTIC TO 22.F
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‘ KEYPAD BUS PLUG ‘

Fig. 10. The PCM-369 DTMF generator.



L:]-{.r::'r ||. i u ;I

wiin

Check transistors, ds
tes proftessional guahty meter
Other features include, decibel scale
0K volt metenng system ® 3
rored scale ® paolarnty switch # 20
measuring ranges *® safely probes ®

Al circunt and diod

NEW RAMSEY

1200 VOM

MULTITESTER

il il

1& gt P. L T

$369°5

odes and LEDs

Save %30 on the
RAMSEY 20MHz
Dual Trace

Oscilloscope

Linsurpassed guality at an
unbeatable pnce, the
Hamsey oscillosCcopeé com
pares 1o others cosung
hundreds more, Fealures
nclude a i::-r'r".[:u:-:'.ﬂ-r“'.‘. st
ng circuil for resistor
V video sync hilter ® wade band

width & high sensitivity ® internal gralic u.E » front panel trace rotator ® Z axis
®* high sensitivily x-y mode * reguiated power supply ® buill-in calibrator
rock solid tnggenng

Was $399.95 NOW ONLY

high quality hook on
probas included

COMPACT
DIGITAL
MULTITESTER

RAMSEY D-4100

Compact sized reiability and accuracy
This LCD digital multitester easiy fits in
your pocxél, you can take Il anywhere
It leatures full overload protection ® 3'4
digit LCD readout ® recessed input

HOW,

nigh impact plastic case

jacks ® safety probes ® diode che

function ® 2000 hours battery Life

$4 995

losl leads and
ballery included

$99295

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

tesl leads and
baflery included

THE FIRST NAME IN
ELECTRONIC TEST GEAR

[T 35 Mz DUAL TRACE OSCILLOSCOPE

T

ol

ALL OSCILLOSCOPES INCLUDE 2 PROBES

[T31 15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE

y——" COUNTER GﬂUHTEH
FM Color Organ ooy TV 6 vty seprat 2 Lab qua -r, at a bregkthrough price Feafures ® ersatde for less than §300 Features
R T i = S .'l'"l.. fCif Fan “:"u""'-l"- i pre amp @ gual i i .'I. a-j—=‘!""a— i-q----h: & ppaie el
B8 TH - LN e " T C) LG TR Lt 1E -}
:_3| ' 3 : 1'fL Jr-. vall - ki eleclable gate imes & gale achvily indicalor @ » fl-'r. ¥y hold = 25mV @ 150 MH: typecat sen-
MINI alve! 3 dineram r S0mV @ 150 MHz ’n'..': cal sensilivity ® wde fre- Thiwity ® 10 MHz Timebase for WWY caliorabion
lghts Micker with Super Skeuth Quency mnge * 1 ppm accuracy 1 ppm SCCuracy
M I KE *'E:'"EUCSF:- rE'r“'-‘r?'l"-]? Z Led Blinky Kit | v ”;*';'I'I'I"F"I'I'r_ ""’;;"1 S 1 1 9 05 wired includes s 1 4 9 05 wired includes
; ; 2l altention go LA L WL
: 3. 1 Ilj |:|r|' .1 B |I T :||: pin drop at 15 foet! Gireat AC pdapler AC adapler
mid-range and ler which allernately r7 £99.95 CT =00 bl i
iows. Each indi- | fashes2jumboLEDs | '0r moniloring babys C1-70 it , : o 512995
= i S FEIOMT OF 0% cEnaral oul BF-d4 micad pack #.95 W1 001 PPM G'.I'I'll 'IIr1Il o Ts T i ... B0 08
; . i . Lisa far namea badges ] I
A super high performance FM wire- vidually adjust bultons. warning [pose amplifier, Full 2w P-4 nicad pack .. B.8s
lass mike I-,|.E' :'fr.=|||-.|‘.lll'- a Slabke able and drnives up pan lighin, ||l,-H:||I'-|]' rms oulpul, funs on & to cT"'-ﬁn B mEIT m MHI
SIgnal up 10 0 yards wilh excep 10 300 W. runs on | Runson 310 15valts | 15 volts, uses 8-45 ohm CT-125 9 DIGIT 1.2 GHz
tional gudho quakily by means of 118 110VAC Complets kit, BL-1 SpEsah e muuTEH =
Buil In electret mike Ed includes - I £3 4% 2 I-_:-‘_'.-r‘.'n[.-.(-h- kit Bih-5 s 1 6 9 95 [:[“.IHTEH
Al MHEE. OO :H swrich ante j!'l.!- r_,l'_'rmL:lll_"‘I:Er 1l_|'|_ ‘595 wired
b "4 'y an __..,.r—' 1 ML-1 | 8 CT-50 i $139.9%% s 1 6 9 95 wired includes
s et unil @va :'.- i <A 95 CPO-1 AA-1 recerens 3danter il 14 45 AC adapler
Fid-3 Kl 45 Funs on 3-17 Voo 1 wall o KHL good PO ab.d i y
FAL-3 Waeed and Te 1985 Almren_ Agertedy Ccibflstow  Compdete ki §2 95 o

A heavy duty and accurale scope for service
as well as production use, Features intlude
* wide frequency bandwidth * optimal sen
silivity ® extremely bright display * delayed
triggenng sweep ® hold off ® ALY tngger @
single sweep ®* TV sync ® 53X magnification
® XY or XYZ operation ® HF/LF naise
reguction

3500 Dual Trace Oscilloscope

$49995

i
ot
“.tﬁ'

‘-’—l-_.

includes 2 high
quality probes

ideal lor held/bench applications, this
SCope can dispiay up to 15 MHz signals
Internal battery pack allows up to 2
hours operation on a single charge
Features include = bulll-in battery
charger ® 53X horizontal magnification
® high brightness CRT ® front panel
irace rolator ® internal rechargeable
batlery pack

2500 Portable Oscilloscope

44 Q95 rouses v

guality probes
MINI-100 FREQUENCY COUNTER

__.1.-\.|-;r_.= ardd capah |‘.q_:-l COUnNters -'_\_.__F--‘ WrCE 3% muoch i

NpaEcl @ nugn aensilivily ® 0w curmenl dran ¢ yary accurala o
&ading rerd Dianking @ held or shop use * 7 MHZ 10 500 ML
range = giode protectsd = 7 digil desplay

BATTERY CHARGER NICAD BATTERIES

$Q Q95

AND AC ADAPTER INCLUDED

CT-70 7 DIGIT 525 MHz

CT-90 9 DIGIT 600 MHz

'd'l’hjs.per Light Kit . TT"W _
FM Wirsless Mike Kif A ConmpeEiE 10 i,
T T % B TR [~ Fi e g kil small mieke - an 4 single =
- _'.l. aE WD WD U Sy At ] gl soalletiges board Features 400
o0 i By g, them 10 lioht. The louder the | 5000 Hz adjustable €=
¥ .-..|-'- SNy ! ,-:-'I".. ’ 1 ||__ L ihE: B - -.'-f:“'- i ot il 20 hur ll'll wianli ‘__‘_., T
.r-n:-:- .-.F-'|_."_=_-:-|- 1 1 |_l-.'. -'|"|': [ l.-t-g- :.I:l;l :t‘ljl- :r“.-‘lr. ]I .rl;. 1:”:':}- li""‘ e Iatic r: EII' r': Lisa ful Tor bouch
has added sensitive mike preamp 300 W, tuns on 110 VAC lone burst detection, FSK. et
rtie ¥ Compleia i..:' WL-1 Can also be used as o stable tone
.: h-" 1 H.l 539‘5 I F.l‘ :. |'.|| 5#195 5595 . y||||_|_|-d|=_h_i' Hl,'”h 0N '_‘| ||_I |.."||'I rIIS
Complete ki, TD-1 55.95

DM-700 DIGITAL

fures include 26 differant re
lans ® 3% dig

Siren Kil

DM - TR0 kit
".ﬁll"\I 1 Flr 0 el

b
T -

pall mmE

Universal Timer Kit Mad Blaster Kil Produces upward and downward
Frowides thé basic parts ang FL wiill charactenistic of & palice
board reguired 1o prowvicie & SolIrce Produces LOUID aar shattesirg and ren. 5'W peak audio oulpul, runs

! precision himing and pulse altention gotling sren s SOng 1 15 volls une 1-d4% ghm
ganaralion |Lises LED Timed 15 and .'__'|r SUDP Y W o '-':'I walls of SRS AT
ludes a ranoe of part 75 obnomious Budioc. Funs on 8- 15 VIX Complete &1 Sii-3 5295
TG Py, L.
TS5 K §595 | MEIK i oy b

Al F_I-.J,.dr 2 Wi bar -

and T-R retay
Pa-1. 30 W pwr amp kil

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug
High impedance probe, light loading . . .

Low pass probe,

5 ot 4 W
ol 35 W incredible value, compiete with all pars, less

n foe 30 ow

TR-1 AF sensed T-H relay kil

audio use

30 Watt 2 mtr PWR AMP

Sumple Class C power amp fealures B imes DOWS! Qaii

¥ ¥
1'.

L Man output
Case

$2295
695

S
1

Direct probe, general purposeuse . . ... 1
Tilt bail, for CT-70, 80, 125

“When You Buy, Say 73"

16.95

Power Supply Kit

':-.!""L-!-d-":ll Lria r{fg'_'&.rf:ﬂ paREL 4 L
SUpPY prowndes vanatié g 1o
@l 200 ma and =5 at

gmall size. Less transformers
redguires & 3V (a 1 A and
AVLT Complete kit, PS-3LT

VISA

8.95
5.95

3.95
3.95

18 wolt
it Amp Eacallant
load :rl-;:|||l.'|.1||:|r‘ Qoo |'||'|r_-F-I'-',] and

$695

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY Cl

resolubon measyrements

mudlipdes Dy 10 or 100 =

$4995 “~

PR« Kit

1000 =
& OroETS
warranly

Frotessional guality at 2 nobbyist price. Fea-

W inch LED display ® auto-

MULTIMETER

inges and 5 hunc-

PR-2 COUNTER PREAMP

Fhe FHR-2 15 deal for measunng weak signals
from 1010 1,000 MHZz » flat 26

manc decimal placemant * Bulomallc polarity

$4 1995, iz

PS-2 AUDIO MULTIPLIER

The P5-2 i handy for mgh resclution audio
Quency * great for PL 1one maasurements =

Beraall =im ".l[_]r'l..]l preamp condy e

- —

b db gain * BNC
conneclors ® greal lor :-lnilulﬂ RF = ideal
recaiver’ TV preamp

$4 4 95 wired inciudes

AC adapler

PS-10B 1 GHz PRESCALER

ignds (he range | ol youl Deresenl 'IZ-..F1I':" I
1 GHE & 2 stage preamp # diveda Oy ‘J-J':.'I_'
cuifry * super sansilvg (50 my 'I'rpu:a". s BT
connectors * 1 GHz in_ 1 MHZz out * drives any

COountar 57 995

PS 10-B Prescaler

wired includes AC sdapler

multipdees Uip in e E

0f Hz resolubon &

339.95

TERMS: = salislaclion guaranieed = examineg lor 10 days: Il nol pleased. return in
original form lor refund = add 6° lor shipping and insurance 1o a maximum of

overseas add 15%: for surlace mail = COD add $2.50 [COD in USA only)
under $15.00 add §1.50 « NY residents add 7°: sales tax = 90 day parts
@n all kils = | year parts & labor warranty on all wired unils

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfieid, N.Y. 14626

—— e - - e

27

73 for Radio Amateurs = March, 1986



{11111
T

K7ZUKW 1-8

o<

o

RELCS
Wil
L

Fig. 11. Circuit pattern, full size, foil side.

got pinched or shorted. If
this goes well, make a man-
ual test of all the keys on the
keypad. Another very im-
portant test to make is to
check the powerup reset
circuitry, C3 and CR10. Turn
off your transceiver but
leave the separate monitor
receiver on. Now turn on the
transceiver connected to
the modified microphone, It
should come up in the re-
ceive mode and should not
transmit a string of tone
digits. Repeat this several
times to assure yourself that
the modification will always
power up in a standby
mode.

The last and most impor-
tant test is the on-the-air
test. Call up your local
patch, push the PTT bar, and
tap the dial button. Make
sure that it dials the number
you expected. Repeat sever-
al times to be certain that it
IS consistent.

When you are satisfied
that all is working properly,
you are ready to put the fin-

To Generate From To
Digit Column Row
1 C1 R1
2 Cc2 R1
3 C3 R1
4 C1 R2
5 C2 R2
6 C3 R2
7 C1 R3
8 C2 R3
9 G3 R3
0 Cc2 R4

Table. 1. Jumper program-
ming connections.

ishing touches on the proj-
ect. This consists of attach-
ing a small cylinder about
one-quarter inch high
around the push-button dial
switch. This prevents acck
dental dialing when reach-
ing for the microphone or
holding it in your hands. It
will not allow a casual brush
to trigger the switch, but an
on-target finger tip can still
very easily trigger the dial
sequence when desired.

The material for this pro-
tection ring can be nearly
anything you can imagine. |
used a piece cut from the
cap of a discarded Flair felt-
tipped pen., After sanding
the cut edges smooth, mix
up some epoxy glue and at-
tach the cylinder to the mi
crophone case around the
switch. It helps to rough up
the microphone case first
with a pin or sandpaper so
that the epoxy can stick bet-
ter. You can experiment
with other types of adhe-
sives, but the only thing l've
found that will adhere to the
plastic in these microphones
is the two-part epoxy that
you mix individually for
each job. After the epoxy
hardens, the ring can be
painted black to match the
rest of the microphone.

In Case of Difficulty

Troubleshooting and cor-
recting problems are not too
difficult if you keep in mind
how the circuit operates and
how it interconnects to the
other microphone circuits.
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Fig. 12. Program-board pattern, full size, foil side.

If you have trouble, the
first thing to do is to verify
your power source. Check
for +13 V dc (nominal) at
IC1 form pin 8 to pin 1. Also
check for +13 V dc from
IC2 pin 16 to pin 8, and 1Cs 3
and 4, pin 14 to pin 7. This
verifies the proper place-
ment of the Vecc and ground
jumpers on the board, too. |
checked both circuits |
made for proper operation
over a varying voltage
source and found them to
be reliable from +8 V dc to
+17 V dc. This is, of course,
a much greater range than
one would ever expect from
an automobile system, but it
perhaps will help eliminate
any suspicions of malfunc-
tions due to low (or high)
battery voltage.

Check for a constant
clock pulse on IC1 pin 3.
This should be nominally 10
Hz. This waveform must be
present as long as power is
applied to the circuit. It
should toggle to within at
least 10 percent of the sup-
ply rails.

If a number is dialed, but
it is the wrong number, first
check that you can correctly
dial the number manually
using the built-in touch pad
on the microphone. If this
works properly every time
vou 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
number-program board.
Refer to Figs. 5 and 7. Anoth-
er possiblity is incorrect wir-
ing between the program
board and the row-and-col-
umn inputs of the existing
DTMF chip. Refer to Fig. 7
and either Fig. 9 or Fig. 10

and double check. 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
company has certain limita-
tions concerning the speed
at which we dial, the length
of each digit, and the quiet
space between each digit
Listen to your burst of digits;
it should take about one sec-
ond to send out all seven
digits. If it takes significantly
less time, you may be push-
ing the limits of the tele-
phone company’s equip-
ment. Check R2 and C1 for
correct values (Fig. 2).

If all these checks turn up
nothing, try temporarily
tacking a larger capacitor
(something like 4 to 10 mF)
across C1 on the main cir-
cuit board. This will greatly
slow down the clock to the
counter chip and allow you
to follow in detail the digit
generation sequence. Per-
haps you can spot the trou-
ble at this slower rate. This
slower rate will also enable
you to probe the output pins
of IC2 during the digit
sequencing to verify that
IC2 is working properly.
While listening to the se-

quence, make sure that
there is a quiet period be-
tween tones of about the
same duration as the tones
are on. If not, check very
carefully the orientation of
all the diodes in the middle
of the board. Refer to Fig. 6.
Note that two of them are
reversed from the others.

If you experience a dial
sequence upon power-up,
check that CR10 is not in
backwards or 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



shorted. If the dial sequence
runs over and over, suspect
a shorted dial switch or con-
necting wires. This can also
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 dialing). 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
circuit and momentarily
touch a wire from +13 V dc
to pin 15 of IC2. This must
reset IC2. Pin 3 of IC2 should
now be high, and all other
digit outputs (pins 2,4,7,10,
1,569, and 11) should be
low.

Now turn on the monitor
receiver and listen while per-
forming the following
checks. Using a 10k-Ohm re-
sistor with one end tied to
+13 V dc, touch the other
end to each bilateral-switch
control lead one at a time,
while listening to the gener-
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 correct
for each digit. For example,
touch the 10k resistor to 1C4
pin 5. This should key the
transmitter and generate the
first digit of your pro-
grammed phone number. If
everything goes well here,
then the program board, the
bilateral switch ICs, and the
connecting wiring are OK.

You can then proceed
backward through the cir
cuit, isolating 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, all other outputs
must go low. This can actu-

Parts List
C1,C2 0.68-uF, 25-V tantalum Jameco TM.68/35
C3 0.01-uF, 50-V disc
ceramic Jameco DC.01/50
or RS 272-131
C4* 22-uF, 6-V tantalum Jameco TM22/6
CR1-CR10  1N4148 or 1N914 diode Jameco 1N4148
or RS 276-1122
IC1 NES55V Jameco NE555V
or RS 276-1723
IC2 MC14017 or CD4017 Jameco CD4017
or RS 276-2417
IC3, IC4 MC14066 or CD4066 Jameco CD4066
or RS 276-2466
R1, R3 10k, 1/4 Watt, 5% Jameco 10k-1/4W
or RS 271-1335
R2 120k, 1/4 Watt, 5% Jameco 120k-1/4
R4-R10 100k, 1/4 Watt, 5% Jameco 100k-1/4
or RS 271-1347
SW-1 Submini SPST NO momentary switch, RS
275-1571
Misc. Printed-circuit materials, 30-gauge Kynar wire,
epoxy glue, etc.
*Note: C4 is used only if your microphone is the newer style
PCM-369. See text.
Kynar wire is available from both listed sources.
Jamecorefersto RSrefersto
Jameco Electronics Radio Shack
1355 Shoreway Road a division of Tandy Corp.
Belmont CA 94002

ally be checked with a me-
ter if the clock is slowed
down sufficiently with a
swamping capacitor as de-
scribed earlier. When out-
put 0 goes high, this high
should be fed around
through R3 to pins 15 and
13. This should clamp the
chip at reset and disable the
clock from any more count-
ing.

All of this troubleshoot-
ing advice may seem a little
intimidating and, in fact, is
probably not really neces-
sary. | have had no trouble
at all with either of the cir-
cuits that | have built. If
good quality parts and rea-
sonable care in construction
are used, you should be able
to gleefully skip over all this
dry, pessimistic trouble-
shooting information. But if
that bug does find its way in-
to your project, its nice to
have a little guidance for
locating the rascal.

Using the Circuit

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

pound sign (#) to shut them
down. The autopatch for
which | designed this circuit
works that way, too. In this
case, there is truly no reason
to ever take one’s eyes off
the road to use the patch.
The star (*) button is easy to
find by feel, and a short
burst after a proper ID is all
that it takes to hear a dial
tone. Once the dial tone is
verified, a short squeeze on
the PTT bar coupled with a
fingertip tap on the dial but-
ton initiates the dialing se-
quence. Make sure that you
release the PTT bar and dial
button after no more than a
half second—just a tap is all
that it takes. If you hold the
button in for more than
about one second, you may
trigger another burst of dial-
ing. This won’t generally
bother the telephone equip-
ment, but it sounds rather
unprofessional over the air.
When your transceiver re-
turns to the receive mode,
yvou will either hear the
phone ringing or a few sec-
onds of clicking and then
the ring-back, depending on
how modern your local cen-
tral office is. Our central of-

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-
dial pulses before being fed
into the phone eguipment.
That is the reason for the
two- or three-second pause
before the ring-back is
heard. The reason that |
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
nearly completed. When
you stop dialing and listen,
usually all that you hear is
the last few clicks and then
a ring-back.

When you dial with this
speed-dial circuit, however,
the tones are sent out so fast
that only the first one or two
digits have been converted
by the time vyour receiver
kicks back on. Hence you
hear a relatively long (three
to six seconds depending on
the phone number) period of
either silence or dialing
clicks before the phone be-
gins ringing. | mention this
only so those individuals
who are not familiar with
the phone system won't
panic or wonder if they got a
wrong number before the
phone finally rings.

Of course, when your call
is finished, bringing the
patch down is just as simple.
The pound sign is easily lo-
cated by feel and a quick
jab is all it takes, followed
by your call and any neces-
sary logging. This can all be
accomplished without ever
taking your eyes away from
traffic. If your local patch
requires a security number
to bring it up, rather than a
simple star then, of course,
this will require a brief
glance at the touch pad. But
the concentration and view-
ing required for dialing the
actual phone number has

been completely removed
by this speed-dial circuit.ll
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Don’t Be A Kamikaze!

The Hara-Kiri Box is an improvement on the suicide cord
that’s still dangerous, but it’s a lot safer
than the cord.

Larry C. Ledford KA4)
553-4th Street SE
Cleveland TN 37311

ew hams will admit that

they are foolish enough
to use a suicide cord—a line
cord with two alligator clips
that is used to apply 110
volts ac for testing a trans-
former or motor. While it is
very unhandy to properly
set up a test jig to apply
power for the testing 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-
ferent and often larger size),

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 Hara-Kiri box is an im-
provement on the suicide
cord that still is dangerous,
but far safer than the cord. It
is a unit that will allow you

to apply power to a compo-
nent momentarily or for ex-

S1  S2 Position S3 H 12 Ohmmeter Reading
Off Off (B) Off Off Off 0
On Off Off On Off 0
On Steady (A) Off On On 110Vac
On PushSwitch(C) Off On Off 0
On Push Switch On On On 110Vac
Fig. 1.
S1  S2 Position S3  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
Fig. 2.
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tended periods of testing. It
is protected from shorts by
an automatically-resettable
circuit breaker 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 are in the Off posi
tion, no voltage appears
across the test clips or be-
tween either of the test clips
and ground.

The only exotic compo-
nent used in the HaraXKiri
box is the circuit breaker.
This is a four-for-a-dollar
hamfest item which appar-
ently was surplus from a
manufacturer of battery
chargers. It looks like a large
neon bulb. If you can’t find
one, use a 1-3-Amp fuse and
holder.

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

side cut one inch shorter
than the other. This is done
so that if the clips should
slip off the component un-
der 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
other clip. Be sure to use the
insulating boots on the alli-
gator clips.

Label the switches as
follows:
$1 Mains Off

Mains On
S2 A Steady On
S2 B Off
§2 C Push Switch
53 Push On
1T Mains On
12 Live

Also put a label stating:
“Caution! Dangerous Volt-
ge.” My box also carries this
warning: “Be Careful! Death
Is So Permanent.”

-1

; o Gl

|
|
|
I

TO
TEST
CLIPS

SEE FiG. 4
FOR DETALS

Note: all switches shown in the off position.

Fig. 3. Schematic.
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Fig 4. Preparation of the test leads.

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 clips to
gether. Connect a VOM (in
the Low Ohms position)
across the blades of the line-
cord plug. You should refer
to Fig. 1 when operating the
switches.

Any departure from the
readings in Fig. 1 indicates
either a defective switch or
miswiring. Correct before
continuing. If the readings
are OK, then connect the
VOM between one of the
blades of the plug and one
of the test clips. Since we
are switching both sides of
the line, there is a 50-50
chance 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 ohmmeter, move the
VOM lead to the other
blade. Go through the
switch sequences in Fig. 1.
Readings should be the
same. If they are, move the
VOM leads to the other
blade and the other VOM
lead to the other test lead.
Again, repeat the test se-
quence. If all is normal, then
test for leakage between ei-
ther of the plug blades (test
one at a time) and the “bats”
of the switches and the case
(if you used a metal one).
There should be no leakage.

Now give it a smoke test.
Set the VOM for a 150-V-ac-
or-more scale. Turn S1 off.
Connect the test leads to the
VOM. Plug the box into 110
V ac. You should have the
readings in Fig. 2 on the volt-
meter and indicator lights.

Turm S1 and S2 to the Off
position. If the box has
passed all the tests, it is now
safe to use. While it may

“When You Buy, Say 73"

seem redundant to give this
simple circuit this many
tests, remember we are
working with the one com-
ponent that we cannot get
an exact replacement for
should we ruin it—you!
Using the Hara-Kiri box is
simple and hopefully safe.
Let’s go through the proce-
dure for testing an unknown
transformer, which seems to
be the component that | test
the most often: Switch S1
(Mains) off. Switch S2 off.
Plug the box into 110 V ac.
For maximum safety, the
box and the transformer
should rest on an insulated
surface. Connect the prima-
ry leads of the transformer
to the test leads of the box.
These are usually color-
coded black. Place the
VOM on the 1000-V-ac
scale. This will protect the
meter if the transformer has
a high-voltage secondary.
Connect the VOM test
leads to the transformer sec-
ondary. The leads of the
VOM should have insulated
alligator clips. It defeats the
purpose of the box for you
to hold on to the dangerous
part of the circuit while ap-
plying power to it. Turn ST
on. 11 should light. Turn S2
to C (Push Switch). Push S3.
12 should light and the VOM
should indicate some volt-
age. Release S3 and move
the VOM to a lower scale
for easier reading if neces-
sary. Push S3 and note the
reading. Release S3 and re-
cord the voltage of the sec-
ondary. Repeat for any
other secondary windings.
For continuous use,
switch S2 to the A (Steady
On) position. If 11 should go
out while testing, then either
the transformer is shorted or
a short exists across the test
leads. The circuit breaker
has tripped. Switch S2 to the
Off position and wait for the

TRANSFORMER
UNDER TEST

W
HARAX (IR
BOX

=

4°

YOM OM AC YOLTS
000V SCALE

Fig. 5. Setup for using the Hara-Kiri box.

breaker to recycle; when it
does, 11 will light up. When
you are through using the
box, turn S1 and S2 to the
Off position.

The name Hara-Kiri is a
dark humorous reference to
the Japanese custom of ritu-
al suicide, for which surely
the box will not be used. The

purpose of the box is just the
opposite, to use a danger-
ous voltage safely. Always
switch it off when not in use.
The gradual change to tran-
sistors, with their lower volt-
ages, may have lulled us in-
to a position where we have
lost our respect for danger-
ous voltages. R

Parts List

CB1 3-4-Amp circuit breaker, automatic-reset type

St DPDT toggle switch

S2 DPTT toggle switch

S3 DPST or DPDT push-button switch with spring return
R1,R2 47-100k Ohms, Y2 Watt

11,12  NE-2 neon bulb

Line cord

3-4’ of zip cord

2 alligator clips with insulating boots

Metal or plastic (preferred) case 2” X 4" X 6"

AMATEURTELEVISION

it ool
ey

KPAS1 WATT70CMATVTRANSMITTER BOARD

® APPLICATIONS: Cordless portable TV camera for races & other public service
events, remote VCR, etc. Remote control of R/C airplanes or robots. Show home
video tapes, computer programs, reapeat SSTV to local ATVers. DX depends on
antennas and terrain typ. 1 to 40 miles

FULL COLOR VIDEO & SOUND on one small 3.25x4" board
RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery
TUNED WITH ONE CRYSTAL on 426 25 4340, or 43925 mHz

2 AUDIO INPUTS for a low Z dynamic and line level audio input found in most
portable color cameras, VCRS, or home compulers.

& APPLICATION NOTES & schematic supplied for typical external connections,
packaging, and system operation

® PRICE ONLY $158 delivered via UPS surface in the USA Technician class
amateur license or higher reguired lor purchase and operation

WHAT IS REQUIRED FOR ACOMPLETE OPERATING SYSTEM? ATV set with a
TVC-2 or TVC-4 420-4 50 mHz to channel 3 downconverter, 70 cm anlenna. and coax
cable to receive. Package up the KPAS, add 12 o 14 vdc antenna. and any TV
camera, VCR. or computer with a compaosite video output Simple. eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on alv
downconverters, antennas, cameras, etc., or who is on in your area.

TERMS: Visa, Mastercard, or cash only UPS COD by telephone or mail Telephone
orders & postal MO usually shipped within 2 days, all other checks must clear belore
shipment. Transmitling eguipment sold only to licensed amateurs verified in 1984

Callbook. Calif. include sales tax

(818) 447-4565 m-f 8Bam-6pm pst.
2522 Paxson Lane

P.C. ELECTRONICS
Arcadia CA 91006

Tom WEORG Maryann WB6YSS
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John Coppens LU2HP/ON6JC
Casilla de Correo 103

5152 Villa Carlos Paz
Argentina

132 Extra Memories for
Your FT-107M

0 ne of the very few
operating inconve-
niences of the FT-107M is
the necessity to change the
memory switch when chang-
ing bands, unless you're
lucky and the last 4 digits of
the frequency coincide. This
is the result of the storage
system used by the trans-
ceiver. Internally, the mem-
ory unit counts the vfo
frequency and stores the
last four digits into 4 CMOS
memories. When you use

oo T i *—
AlUxE
AUX 1
0D —
IN4 |48

0¢ e
S+

20 §—
&0
8o
160 =

® @ © guuusx SOCKET

4 FINS

Fig. 1. Diode matrix.
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D 22x ‘l". i OF 101
‘.‘ ZN3ITD4

R2

22K
T0 PIN &3
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ﬂ 23k f‘ = oF %101
ZM3TD4
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22K ‘P‘ = oF %101
2N3TOA4A
BE k

Fig. 2. Inverter/level trans- Fig. 3. Diode-matrix wiring

lator.

At three cents apiece, why not?

(recall) a frequency from
this memory, a synthesizer
contained in the memory
unit replaces the vfo and
synthesizes the frequency
stored.

If you were operating, for
example, on 7.1505 MHz,
the memory unit stores only
the last four digits (1505).
Switching bands to 15 me-
ters you get 21.1505 MHz on
the display. On 10A you'd
get 281505 MHz, etc.

Recently, while repairing
a friend’s FT-107's memory
unit, | found that four of the
5101 memory chip’s address
lines are not used. Of the to-
tal of eight lines, only four
are used to select the mem-
ory channel number; the
other four go to +5 volts
through 2.2k pull-up resis-

Sia. CABLE

o —
0D C B A
@D Q
‘ E
& :
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- &
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: WIRE
. : CuT

BOARD
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pattern, foil side.
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tors. Reasoning that four ex-
tra lines give 16 extra
possibilities, 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,
10A, 10B, 10C, 10D, Aux1,
Aux2, and |]]Y, the latter
three having been modified
for the new 30-, 17-, and 12-
meter bands) into four lines
is using a diode matrix. |
wanted to use as few diodes
as possible so | made up Ta-
ble 1 first.

There’s one code that
doesn’t use a diode, 4 codes
that use 1 diode, and 6 codes
that use 2 diodes. That totals
11, indicating the necessity
to use one code with 3

diodes. Total diodes used in

s

o 1e

i

;

o o o 9 & o 6 © 9 &0 &6 & 0 © O O O

o
o

:

;

;

.

|

i

the coder: 19. The diode ma-
trix is shown in Fig. 1.

The bandswitch is con-
nected to a + 8-volt supply,
and the memories work on a
separate + 5 volts. A voltage
translator was needed to
convert the voltages and to
isolate any possible timing
problem between both sup-
plies. A simple transistor in-
verter was chosen. No
collector resistors are
needed, as they are supplied
by Yaesu in the form of the
2.2k pull-ups (Fig. 2).

Construction

When doing any work in-
side the transceiver, switch
power off and take the plug
out of the wall socket, both
for the safety of the opera-
tor and the integrated cir-
cuits.

MOLEX
EDCHETZ

5 in
4 LENGTH

OF CABLE

=}
=]

Fig. 4. Diode-matrix construction, component side.
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70 DIVIDER BOARD

Fig. 5. Inverter/level trans-
lator board, foil side.

Both circuits were con-
structed on 1" perforated
PC board (Veroboard or sim-
ilar). Mount the diodes as in
Fig. 4 to allow easy installa-
tion afterwards. Connect the
cable to the board before
mounting it inside the trans-
ceiver. On the inverter
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-
verter board, but without
the plug (you will have to
pass the cable through one
of the holes of the memory
unit’s enclosure first). Split
this cable in two pairs.

Length of the wiring is of
no great concern, but the
construction as shown in the
Figs. is probably the easiest.

Installation

In order to install both
boards it will be necessary to
remove both the top and
bottom covers of the FT-
107M (8 screws each). First
remove the handle (2
SCrews).

The diode matrix fits on rf
mother board PB-2009 (bot-
tom side of the FT-107M)
alongside the solder points
of P20. On this plug, all the
bandswitch points are avail-
able (see Fig. 7). When all the
connections between the

—35in CABLE —

E—

‘.

“— €PLIT CABLE
WERE

Fig. 6. Inverter/level translator board, component side.

diode matrix and P20 are
made, the construction is
rigid enough to stay put
without any other mechani-
cal support.

The inverters were in-
stalled inside the memory
unit. To take out the mem-
ory unit (metallic box near
the speaker), it's easier to
take off the black plastic
cover of the rf unit and local
unit.

Take off the cover of the
unit on the component side.
A25 x 25 mm (17 1%
border of the protective
paint of the divider unit is
scraped off with a small
knife. (The divider unit, PB-
2084, is the small PC board
which is upside down near
the top of the box.) Then the
inverter board is soldered
side to side with the divider
unit, as shown 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-
stall the divider unit again in
the box and affix the plug to
the end of the cable. Solder
the four separate cables to
the 5101 chips, as shown in
Fig. 8.

Now close the memory
unit again and install it in-
side the transceiver.

Parts List
D1-19 1N4148 (1N914) Any small switching
diode
R1-8 . 22k, 1/4 Watt
T1-4 BC547 Any small-signal NPN
transistor
P1, 51 4-pin plug and socket

10~ of 4-strand flat cable or 40~ of single-strand cable
Perfboard (see Figs. for size)

Testing

Connect the two cables
together (the one coming
from the diode matrix and
the one going to the invert-
ers). Don’t worry about the
polarity. Either way you plug
it in, it will work.

Turn on the transceiver,
set it on 20 meters, and set
the memory switch to chan-
nel 1. Try to save and recall
a frequency (say 14.1111
MHz). Now switch to 15 me-

= gy =i PE2009
UHE 800 MODTHER BOARD
COPPER SIDE

(24Y1 |

i. DIODE MATRI
BEEF BOASD

Fig. 7. Diode-matrix board
pinout.

ters and store, in the same
memory channel, another
frequency (say 21.2222
MHz). Going back to 20 me-

ters and recalling memory 1,
it should still read 141111

MHz.
Now try some other com-

Number Binary Code Number of Diodes
0 0000 0
1 0001 1
2 0010 1
3 0011 2
4 0100 1
5 0101 2
6 0110 2
7 0111 3
8 1000 1
9 1001 2
10 1010 2
11 1011 3
12 1100 2
13 1101 3
14 1110 3
15 1111 4
Table 1.
Cable 5101 Pin
Bandswitch A B € D 4 &%
JJY ;R W | [ T+ '0 Q9 0
AUX2 0 1 1 0 GO ¢ IR | RS
AUX1 7T 106’ 50 1 o Qi e
10D 1 0 0 0 e st Y
10C o+ T ¢ AL ¢ ORI S SR
10B 0 O 1 0 - [ (R ¢ [E
10A BN N =179 1
15 g 9 0.0 - Sl (SN as
20 3.0, 0 = e R
40 1 1 43550 0.0 sl
BO 0 1 0 1 T SBNsie O
160 NI 1 1 T Bl
e "
1= > 7 volts 1 = Svolts
0= Ovolts 0 = Ovolts
Table 2.
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GLB ELECTRONICS

presants

—

Model PKi-L

® LOW 25 mA Current draln
® Designed for portable or solar
owered stations
iniature size—Lightweight
® Rugged all metal, shielded enclo-
Sure
® On-board Lithium Batiery RAM
backup
'E}Fr board watchdog lor reliability
® Standard DB-25 Connectors
® Output signal Indicates
nected” Status
® Does not require squelichéd audio
® Comes with 8K of RAM
® Bamote Djmrra1 Mode for Unat
tended operation
Hardware command lockout for
SECUTTY
Commands compatibie with ouwr
Modal PK1
Retains all
Model PK1
® Extra 'O lines for apecial applica-
HOnS

Con-

oiher featumes of the

Power requirement:
81tc 15 Volis DC i@ 25 mA typical

Dimensions:
#.6 X 590 X 1.0 Inches

Tolal Weight:
12 ozs.

PEIL=Wired and Tesiad
List—
Amateur net—

$239.95
208 85

GLB ELECTRONICS, INC.

HAM STATION

P.O. Box 4405
220 N. Fulton Ave.
Evansville, IN 47710

Stores Hours
MON-FRI 9AM-6PM
SAT 9AM-3PM

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

TERMS:

Prices Do Not Include Shipping.
Price and Availability Subject to
Change Without Notice
UPS COD $2.50 Per Package

USED EQUIPMENT

ASTRON

VS-35M 25-35A Variable wmeter. § 13995
AZDEN

PCS-4000 £ 198385
PCS-3000 175.00 |
PCS-300 2M H.T. 17495 |
Remote Cable-3000 25.00 |
COLLINS

755-3/ICW NARROW . . $ 24095
328-3 XMTR/516F-2 P.S 399 .95

GLB MODEL TNC-2A KIT

Just when you thought TAPR TNC-2 Kits
were a thing of the past, GLB — the first
commercial producer of Packel Con-
trollars — Joins the " TAPR Revolulion™
al last|

GLB Model TNC-2A Kit

COMPLETE KIT ONLY

$154.95 NMOS
$169.95 CMOS

+ shipping

Contact GLB lor information on our full line
ol Packst Controflers

151 Commerce Phwy..
Buffalo, NY 14224

TIEETSETAD B io 4

SOLDER 4 SEPARATE CABLES HERE

FEZ0B4 '
DMVIDER —— 401
' EOASD MEMORY CHIPS (4]
SCRAPE OFF
PROTECTIVE PAINT
AMND SCLDER TO
TRYERTER BOARD | 4 1

[COMPONENTS DOWM |

N

3 VOLT REGULATOR —ﬂ

FLAT CABLE PASSES BELOW DIVIDER
BOARD THROUGH OMNE OF THE HOLES

TOE MEMORY UNIT—"

Fig. 8.

binations. No combination
should alter the contents of
any other band or memory
number. If you have any
problems, they will proba-
bly be wiring errors in the
diode matrix. Use Table 2 to
debug any wiring error or
faulty diode.

Finally

Why so many memories?
That is probably what Yaesu
thought when they left them

Inverter board placement.

an owner of an FT-107M can
store the emergency fre-
quency for each band on
channel 1. He can scan these
frequencies using only the
bandswitch (the memory
switch remains on channel
1).

Then, on channel 2 he can
store his favorite nets for
each band. You’'ll have a lot
of unused channels, but at
only three cents apiece, too
many is better than too

out in the first place. Now, few!l}
ICOM TEN-TEC
2AT 2 Mtr H.T. . . .. 159.95| 214 Electret Mic 35.00
225 2 Mir (Low output) 75.00| 215 Mic . . 25.00
KANTRONICS 208A X-CAL .. 19.95
Interface Il . . $ 179.95/ 2591 2M H.T. . 189.85
Mini-Terminal . 108,95 YAESU
Varifilter . . .. 49 a5| FT80/Gen Cov. Xmt. . $1175.00
Amtor Soff WIE ED} 20 95| SP980 Spkr/Audio filt, T 45.00
KENWOOD FT980, Am filter, Gen Cov. Xmt. 1195.00
VEO 80 119 00| FT107MIDMSIFP107E P.S. 569.00
Ry ‘a=z|FTS01DM FAN, CW 579.95
TS5208 389 95
FT101ZD, CW. Fan 548.95
DG-5 Freq. CTR 175.00
1S520SE 420 05 FT101Z2D, AM, Fan 549 .95
FT101ZD, AM, Warc Bands 549 95
TS520 389 .85
FT101Z, CW, Fan 459 35
TR2600 2M H.T 229 95
FV101Z Remote VFO 105.00
TR2400 2M H.T 169 .95
FT101E, CW 449 95
TRE400 440 MHZ 185.00 =
AM-76 Microprocessor 45.00|F T101E, Fan 429.95
F1-7 20W Xcvr 279 .95
DC-Module (520 or 820) 49 00
R-11 Gen. Cov. Revr 55.00 FL-110 Amp . 149.95
99,00 FT726R Multi Mode 6569.95
ST-1 Base Chgr ... ..oocoe oo 55 oo| F1221 2M All Mode 249.9
SPKR/Mic-2500 . . . 5.00| 1221 W/Preamp 200 08
PC-1 Phone Patch == 49.001\vn148 Desk Mic 25.00
R599A Revr w/2&86M ... ... .. 185.00 FBA-2 Sleave 3.75
TR9130 2M All Mode/TT mic .. .. 385.00 FP.757 HD. . 14ﬂjﬂ
MFJ FT208R ........ 175.00
732 Filter, e 45.00{FT209RH ...... _ 245 00
410 Prot. MDFEE KH?E!‘”F&IHEF Vi B89.85 MISC.
SWAN Tempo 2020 (C) § 269.95
Cubic Astro 150 ... % 329.95|Tempo one wiP.S. = 125.001
100 MX XCVR e | 249 95INDi HC1400 2M 25W/TT Mic . . . 125.00]
700 CX, P-S ...{C) 399.95/Alllance HD-73 (C)  65.00
350 C, PS ..{C) 239.95|Panasonic 4900-Gen Cov. Rewr 255 .00
350 B O | 259 .95|Viking 2KW Tuner 100.00
Mark | Amp 700 wiout cw : 475, EﬂrTlmml Sinclair 1000 16K (New) a5 .00
Mark Il Amp 950 w/out CW (C) 515.00|Robot 800 269 .00
Mark Il Amp 1K wiout CW ... . [C) 559.00
T Xmtr . | B9 95
il © Send SASE for our new &
OMNI-C $ 59995 ysed equipment list.
OMNI-A/B . 299 95 e

DENTRON

W2 Watt Mir s 5500
80-10 AT Tuner 29.95
DRAKE

FF T R e ] (C) $ 698.85
W4 Watt Mir . 55.00
1.5 KHZ Filter . ... .. 25.00
UV-3 (2M & 440) w/TT Mll.'.' F' 5 -4 429.00
R4A Hovr (C) 129.95
ENCOMM

ST-144 ZM H.T 185.00
HT-1200 2M H.T 139.50
ST-7TT 440MHZ H.T. 109.95
HL-32V 2/30 Amp. 5995
ST-88C Base Chgr 19.00
Leather Case 13.50
HAL

MPT—3100 (No Monitor) $1495.00
CTZ200/KB2100 525.00
HEATHKIT

SB200 Amp ' $ 32995
SB-200 Amp wiout Tuba-s 225.00
SA-2040 2KW/Tuner . 138.50
HR-1880 Rovr . . . .. .. .. 79.85
HM-102 Watt Mir . ... ... .. : 40.00
HP-23B Power Supply .. ....... 69.85
GR&54 Gen.Cov.Revr ....... 49.95
1M-4180 VHF-UHF Mtr. .. ... 88.95
HW-7 Xcvr e 69.85
HM2140 Pep WEWEWH Mtr 69.00
ICOM

T45/P .S £ 715.00
T40/P .S 63995
740 539.95
730 . _ ey 459 95
R-70 Gen.Cov.Ravr. 439 95
471A 430-450 MHZ 585.00
255A 2 Mir $ 185.00
2 Mtr All Modea 260 95
SM-5 Desk Mic 29 00
SM-8 Desk Mic 29.00
HM-10 Up-Dwn Mic . _ 29.00
PS-15 P.S. 99 95

For Orders and Price Checks Call 300-523-7731
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ASTRON

CORPORATION

(416) 638-7995

Conadian Distributor

2852 Walnut Ave., Unit E Eastcom Industries, Ltd.
Tustin, CA 92680 4511 Chesswood Dr.
(714) 832-7770 Downsview, Ontario, Canada M3J 2V6

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY  RUGGED « RELIABLE »

RS and VS SERIES
SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output,

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

* HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY * MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

e [NPUT VOLTAGE: 105 - 125 VAC

e QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM-A Series 19 X 5% RACK MOUNT POWER SUPPLIES
— . Continvous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 25 35 5% x19x 12 38
RM-50A 37 50 5V x19x 12V 50
* SEPARATE VOLT & AMP METERS
RM-35M 25 35 9% x 19 x 12¥ 38
MODEL RM-35A RM-50M 37 50 5v: % 19 x 12% 50
N Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (lbs)
RS-4A J 4 3VaxB6Y2x9 9
RS-7A 5 7 3% x6%:x9 9
RS-7B 5 7 4 7% = 10% 10
RS-10A 7.5 10 4 x 7V x 10% 11
RS-12A g 12 42 x8x9 13
RS-20A 16 20 5x9x10V2 18
RS-35A 25 35 5x 11 x 11 27
MODEL RS-7A RS-50A 37 S0 6 x 13% x 11 46
RS-M SERIES |
s « Switchable voit and Amp meter
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M 9 12 4 x8x9 13
RS-20M 16 20 5x9x 10V 18
RS-35M 25 35 axXx11x11 27
RS-50M 37 50 Bx 13% x 11 46
MODEL RS-35M
VS-M SERIES » Seperate Volt and Amp Meters
. * Qutput Voltage adjustable from 2-15 volts
| - e Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @ 13.8V0CE 10VDC 2 SVOC @13.8V HxWxD Wt (lbs)
VS-20M 16 9 4 20 S5x9x10Y: 20
VS-35M 2h 15 7 35 Sx11x11 29
MODEL VS-20M VS-50M 37 22 10 50 B x 13% x 11 46
RS-S SERIES  Built in speaker
Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-75 5 7 4 x7%x 10% 10
RS-10S 1.5 10 4 x7%x 10% i2
RS-10L({For LTR) 7-5 10 4x9=13 13
RS-12S 9 12 4% x8x9 13
RS-208 16 20 5x9x10% 18

MODEL RS-12S




Stephen W. Wolf WBBIKO
27132 Butternut Ridge Road
North Olmsted OH 44070

Inside CoCo’s ROMpak

Store your favorite Color Computer programs
in ROM —and never type “Load” again.

DL A AL L L

Photo A. A RAM pack configured to give 8K of RAM at the
cartridge port. The switch is a “Comprise” auto-execute [see
text).
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Photo B. A ROM pack configured with 16K of EPROM.
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ailboxes for HF and
VHF are becoming
more and more popular. As
participation increases, there
Is a growing wealth of infor-
mation available. In most
areas, RTTY pictures, pro-

grams, bulletins, and public-
domain programs are all
available.

There is a tremendous ad-
vantage to having the proper
software to access these sys-
tems. A good program needs

Photo C. The CRA and Associates Universal EPROM Pro-
grammer. This unit can be considered a complete develop-
ment system. It also offers protection to the CoCo via full

buftering.



Photo D. The Green Mountain Micro Color Burner —one of

the least expensive burners, available in kit form.

both a transmit and a receive
buffer that can be saved and
loaded. Using a program
which prints only the infor-
mation you receive can cause
you quite a bit of typing
should you decide you want
to use it again.

The program that | 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. | used to hesitate turn-
ing that computer off when it
was not in use. After each
power-down, a long tape load
would precede any amateur
activity. For this reason, | be-
gan searching for a way to
keep the program in non-vol-
atile ROM and be able to run
it from a ROM pack. Here's
how | did it; | call it ROMpak.

The Program

If your program normally
runs in memory after a tape
or disk load, the chances are
that you will not be able to
burn it into ROM and run it
there. However, you canstore
your program in ROM. If you

Name of Starting

Program RAM Addr.
LD#TO

Loader

Program #1

Program #2

had a program that would
transfer it back to where it
should be in RAM and exe-
cute it, you would eliminate
the tape load.

This is exactly what the
loading program does. Once
executed, it prints a menu
screen with the titles for your
programs. You choose the
program you want, and the
loader puts it into RAM and
executes it.

The program as it appears
will not do the trick. To make
it work you will need to do a
little paperwork and figuring,
The program itself will re-
quire modification.

First, type it as it stands.
You will want to assemble it
to check for errors. If it is as-
sembled as it sits, EDTASM
will give you a wheelbarrow
full of BAD MEMORY errors.
EDTASM recognizes that you
are trying to write to the
ROMpak and will tell you
that is a no-no. Change line
190 to read:

190 ORG %1000

Now try an assembly with

the following switches: A/IM/

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

WE/AQ. If everything checks,
change line 190 back to the
original and save the source
code.

Your Programs

Although Basic programs
can be loaded and run in this
manner, this program will
work only with machine-lan-
guage programs. You will
need a number of addresses
from each of these programs:

1. Where the program be-
gins in RAM,

2. Where it ends.

3. Its length.

4. Where it 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 starting address of this
program can be found by typ-
Ing:

PRINT PEEK (&H1E7)
and
PRINT PEEK (&H1TEB)

The first value is the most

significant byte. Each of

these will have to be changed
to hexusing EDTASM’s Z-Bug
calculator and concatenat-
ed. The ending address is
given by:

PRINT PEEK (&H7E)

and

PRINT PEEK (&H7F)

The execution address is
given by:

PRINT PEEK (&H9D)
and
PRINT PEEK (&HO9E)

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

Modifying the Loader

The loading program
requires a number of modifi-
cations before we can deter-
mine its length. Load the
source code and print the
menu lines. Modify these
with the names you wish to
use with each program. You
may have more than seven
programs to load, in which

ROMpak Formatting Worksheet
Ending Length Exec Starting Ending
RAM Addr. of Progr. Addr. ROM Addr. ROM Addr.
LENGTH# EXEC# STPG#

Fig. 1. ROMpak formatting worksheet.
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case you will have to expand
the menu. If you have fewer
than seven and you wish to
load more into the ROMs at a
later date, the area of ROM
where the future menu lines
will reside will have to be left
blank.

The lines reading FDB
$0DOD simply space the
menu lines apart on the
screen. The program looks for
a’''$FF"” value to end the
menu screen. This can either
be put in (as in the program)
or assumed as unburned

modified, type A/AO. As the
assembler scrolls the screen,
it can be made to pause by
pushing both the <shift>
and <@ > keys. The last
byte of the menu, the “$FF”
character, is the last byte of
the program. By pausing the
scrolling when this part of the
program is on the screen, the
ending address of the loader
can be determined. Knowing
that the start is at $C000, you
now can complete the work-
sheet. You canalsodetermine
this ending address by assem-

ROM.

Once the menu has been

bling the source code to the
printer (A/LP).

o100 +#
110 * ROMPACE OPERATING SYSTEM
0120 *
0130 * BY STEPHEN W. WOLF
0140 #
0150 * THIS PROGRAM IS PUBLIC DOMAIN
0160 *
0170 #
0180 #
0190 ORG sco00
0200 #
0210 * LOAD PROGRAM VARIABLES HERE
g220 *
0230 STPG1 SET 53000 LOCATION OF PROGRAM ONE IN ROMPAK
0240 LD1TO SET S$4000 LOAD ONE TO RAM FPROM HERE
0250 LENTH1 SET 50100 LENGTH OF PROGRAM ONE
gzgn EXECl: SET sCo00 EXECUTION ADDRESS OF FIRST PROGRAM
270 =
0280 STPGZ SET 53000
0290 LD2TO SET 54000
0300 LENTH2 SET 0100
0310 EXEC2 SET SCO00
03120 #
0330 STPG3 SET 33000
0340 LD3TO SET S4000
0350 LENTH3I SET s0100
0360 EXEC3 SET scoonn
0370 *
0380 STPG4 SET s3000
0390 LD4TO SET S4000
0400 LENTH4 SET 50100
0410 EXEC4 SET SCono
0420 #
0430 STPGS SET 53000
0440 LODSTO SET 54000
0450 LENTHS SET 50100
0460 EXECS SET scooon
0470 =
0480 STPCE SET S$3000
0490 LDETO SET s4000
0500 LENTHS SET 50100
0510 EXEC& SET scooo
0520 *
0530 * PRINT MENU AND GET PROGRAM NUMBER
0540 #
0550 RETURN LBSH $A928 CLEAR THE SCREEN
0580 LDX §MENU ADDRESS OF START OF MENU
0570 PRIRT LDA X4 OBTAIN MEMORY
0580 CMPA §5FF <SFF> 15 DELIMITER
0550 BEQ GETCHR DONE
D600 JSR SA2B2 ROM PRINT TO SCREEN
0610 BHA PRINT NEXT CHARACTER
0620 GETCHR JSR SAlIC1 CHECK THE KEYBOARD
0630 BEQ GETCHR UNTIL A 4 15 ERESSED
0640 LBSR SA928 CLEAR THE SCREEN AGAIN
0650 *
D660 * COMPARE + LOAD ONE TO SEVEN
0670 *
06B0 BACKD CMPA §531 FIRST PROGRAM?
0&6s0 BNE TWO GOTO #2
n700 LDX $5TPGL START ADDRESS IN ROMPAK
0710 LDY §LDITOD ADDRESS TO LOAD IT TO
0720 LDU $LENTH1I$# BYTES IN PROGRAM
0730 LBSRE MOVE MOVE IT
0740 JHP EXEC1 EXECUTE #1
0750 #
0760 TWO CMPA §532
0770 BNE THREE
0780 LDX §STPG2
D790 LDY §LD2TO
0800 LDU $LENTHZ
0B10 BSR MOVE
0820 JMP EXEC2
pgin *

Once the worksheet is
complete, enter the values
into the source code that the
program will need. If you are
planning on expansion, re-
member that you will proba-
bly have to make two burn
passes. The first will start at
$C000 ($0000 relative to the
start of the ROM). Thesecond
pass will leave the future
menu lines unburnt and start
loading in the stored program
code for the first program.

building the code that will go
into the ROMpak. The first is
to use the computer’'s RAM,
pretending that some arbi-
trary byte is actually $C000.
Then, using the Z-Bug “P”
command, make a copy of
the memory.

Since the loader is not
memory-independent, you
will not be certain that the
program will work at its
proper address until you have
the ROMSs burnt. Then it's too
late. Double and triple check

Building the any code put together this
ROMpak’s Code way
There are three methods of A much more desirable

0840 THREE CHMPA $533

0850 BNE FOUR

0860 LDK $STPGI

0870 LDY §LDIATO

08B0 LDD §LENTH3

0890 BSRE MOVE

0e00 JMP EXEC]S

0910 *

0920 FOUR CMPA $534

0930 BNE FIVE

0940 LDX FS5TPCY

0950 LDY $LD4TO

0960 LDU SLENTHY

0970 BE&R MOVE

0980 JHP EXEC3

0990 *

1000 FIVE CHMEA £§535

1010 BNRE 51X

1020 LDX §STPGS

1030 LDY $LD5TO

1040 LDU §LENTHE

1050 BSR MOVE

1060 JIME EXECS

1070 *

1080 SIX CMPA  #536

1090 BNE SEVEN

1100 LDX §STPGE

1110 LDY §LDETO

1120 LDO $LENTHE

1130 BSH MOVE

1140 JMP EXECEH

1150 * |

1160 * BASIC CALL

1170 =

1180 SEVEN CMPA #5137

1190 LBNE RETURN ILLEGAL PROGRAM NUMBER

1200 CLER $ST1 CLEAR COLD START FLAG

1210 LDX $§SA027 START DF BASIC

1220 JHD S JUOMEB TO BASIC

1230 *

1240 * MOVE SUBROUTINE

1250 *

1260 * =X z FROM ADDRESS

1270 # =¥ % TOD ADDEESS

1280 = =0 2 OF BYTES

1290 *

1300 MOVE LDA s X4 BYTE TO BE MOVED

1310 ETA s T4 HOVE IT TD NEW MEMORY

1320 LEAD -1,0 DECREMENT U

1330 CMPU  #S0000 DONE?

1340 BGE MOVE NO

1350 RTS YES

1360 *

1370 * THE MENU SCREEN INFO FOLLOWS:

1380 =

1390 MENU FCC /SELECT PROGRAM NUMBER:/

1400 FDR S0n0D

1410 FCC f1. TITLE OF FIRST PROGRAM/

1420 FDB S0D0D

1430 FCC /2. TITLE OF SECOND PROGRAM/

1440 F08 SODOD

1450 PCC /3. TITLE OF THIRD PROGRAM/

1460 FDB S0n0oD

1470 FCC J4. TITLE OF FOURTH PROGCRAM/

1480 FOB S0D0OD

1490 FCC 5. TITLE OF FPIFTH PROGCRAMS

1500 FDB SO0DOD

1510 FCC /6., TITLE OF SIXTH PROGRAM/S

1520 FDB s0p0D

1530 FCC fi. EXIT TD BASIC/

1540 FCB $0D

1550 FCB SFF

1560 EHD

Program listing.
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method is to use a RAM pack.
This is a ROM pack config-
ured with RAM. Photo A
shows a Green Mountain Mi-
cro RAM pack configured for
the 6116 chip. This gives 8K of
memory at the port. 16K can
be addressed there and this
same RAM pack can be mod-
ified to accept four 61165
(piggyback)to have16K avail-
able. (Write to Green Moun-
tain Micro at Bathory Road,
Roxbury VT 05669.

If a RAM pack is used, a
simple modification to the
computer will have to be
made. A stock computer can-
not write to addresses $C000
to $EFFF. Different 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. | have seen
other methods that cut pins
and use other “no-turning-
back mods.” Some of these
will affect memory map num-
ber one in such a way that it
cannot be used. That will
make full RAM programs,
like the VIP Library, useless.
Don’t cut pins.

The third method entails
copying addresses $8000 to
$FEFE into the unused 32K of
RAM in the 64K chips. This
was done by Ray Guavreau in
the January, 1984, issue of
Rainbow magazine (PO Box
209, Prospect KY 40059). You
then switch to all RAM and
can use the computer’s upper
RAM to simulate a ROM
pack.

My code was assembled in
a RAM pack, and this is the
way it was done. EDTASM is
position-independent and
can run anywhere in memory
above about $1000. Copy itto
RAM by using a U C000 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. Load this from
Z-Bug into the RAM pack. As
each of your programs is
moved into the loader, you

“When You Buy, Say 73"

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 $1E01,
you will load over EDTASM
and crash the system. It may
be necessary to move ED-
TASM all over the computer
as you proceed.

Load your program into
memory using Z-Bug. Move
them into the RAM pack with
the “U” command. After they
are are all loaded, make a
tape print of the RAM pack
with PRAMPAK C000(hex ad-
dress of last byte of last pro-
gram) C000.

The acid test is to now
power down and bring the
system back up, reloading 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 recalculate all val-
ues, Hex numbers are tricky.

ROM Packs

Photo B shows a Green
Mountain Micro ROM pack
configured with 16K of 2732
EPROM. | have two programs
burnt which occupy about
9K. This leaves about 6K for
future expansion. (Come on
people! Let’s see some packet
software for the 6809 Color
Computer!)

Autostart on a typical
ROM pack is achieved by
shorting pin seven to pin eight
on the connector. The pin as-
signments go top-bottom-
top-bottom so these two pins
are above and below one an-
otheronthe ROM pack. If this
is done each time the com-
puter is powered up, it will ex-
ecute $C000 automatically.
Rather than allow it to do
that, | have installed a push-
button between these two
pins. By tapping the button, it
effectively does an EXEC
&HCO000 command. | still can
get back into Basic for my
day-to-day needs without a
power-down and removal of
the ROMpak.

PROM Burners
PROM burners used to be

$500.00 devices that required
an excellent fluency in hex
numbers. That has changed.

One of the cheapest avail-
able burners is available from
Green Mountain Micro; it can
be purchased in kit form, and
except for four transistors is
easy to build. These four tran-
sistors have extremely close
lead spacing and require the
utmost care in soldering. The
software that can be pur-
chased will allow you to pro-
gram at least six types of
EPROM including a 68764.
This last EPROM can be put
into one of the sockets used
for Basic or Extended Basic.

For a development system,
CRA & Associates (31235
Avon Road, Westlake OH
44145) offers a “Universal
EPROM Programmer” for the
CoCo. A number of bells and
whistles are built into this
board. First and foremost, a
program pack connector is
built onto the board. This al-
lows the EDTASM to remain
on the board and available. A

(true) RS-232 port capable of
upto19.2KBis alsostandard.
This could be used to burn
ROMs for use in other non-
6809 systems. Everything on
the board is socketed. Protec-
tion is obtained through full
buffering and currentlimiting
on the program pulse, What
else could you ask for?

| cannot detail how the
code is burnt into the ROM
since each burner is different,
All have software available,
They show how to take your
object tape and put it into
ROM.

Conclusion

When | have a few free
minutes, [ like to pop down to
the shack and get intoa QSO.
The ROMpak has relieved me
of the hassle of a tape load to
bring up my terminal. Also, |
am no longer hesitant to
power down after each oper-
ation. It is a nice system that
could easily be implemented
by software designers to put
their programs into a ROM
pack.
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Richard A. Need WB4YOD/PW8ZAF
CP129

78900 Porto Velho, RO

Brazil

Build A Digital IC Trainer

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

cuits yet? Perhaps, as in my

H ave you made the tran-
case, vou find that inte-

sition to integrated cir-
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Fig. 1. Digital IC trainer schematic.
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grated circuits aren’t quite
as convenient for the exper-
imenter as has been ru-
mored. Let me explain that
bit of heresy.

With discrete compo-
nents, you can throw together
a simple circuit quickly by
tacking the component leads
together as required; with an
integrated circuit, the leads
are so close together that
such an approach invites
short circuits and component
destruction. The answer to
that problem is a trainer de-
signed for digital integrated-
circuit experiments.

As | considered the re-
quirements for an IC trainer
for myself, | came up with

the following as features
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
® LED indicators
* Internal pulse generator to
provide pulse train for input
to experimental circuits
* Internal power supply
® [nterconnections in setting
up experimental circuits
made by jumpers and requir-
ing no soldering

The most convenient
socketing arrangement |
could find to suit my re-
quirements was a modular

The digital IC trainer.



IC breadboard socket such
as marketed by Radio
Shack. This socket has 550
holes with the same spacing
as the pins on common ICs.
There are 47 columns 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
thus be inserted in the
socket astride the center di-
vider and each of its pins will
be connected to a column of
connection points. Across
the top and bottom of the
socket are rows of holes con-
nected together horizon-
tally to serve as power-bus
connections. Connections
can be made to the socket
by 22- to 30-gauge solid-wire
jumpers.

Circuit Description

The circuit used is shown
in Fig. 1. A power section 1s
provided as well as a switch
section, an indicator sec-
tion, and a pulse-generator
section,

The power section has no
transformer since there
wasn’t enough room in the
chassis | selected. Instead,
the input is connected to a
full-wave bridge whose out-
put is regulated by U1 to +5
V dc. The power source con-
nected to J1 can be any volt-
age from 7 to 35 volts, the
limits of the regulator. If the
input is ac, the diode bridge
serves as a rectifier. If the in-
put is dc, the diode bridge
serves as an automatic
switch to connect the proper
polarity, so it doesn’t matter
what polarity is connected
to J1.

Four SPDT toggle
switches, S1-S4, are pro-
vided to select between +5
V dc and ground to provide
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Fig. 3. Interior view showing major components.

either logic 1 or logic 0 at the
jacks labeled SO to S3. Lim-
iting resistors R1 to R4 pre-
vent catastrophic failures
provoked by connecting +5
V dc with 1 Ampere capabil-
ity to the test sockets. A
push-button switch, de-
bounced by the NAND gate
circuit, provides a push-but-
ton output and its comple-

NAND GATE
TRUTH TABLE

LD

Si s0
o
o
|
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0 |
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Fig. 4. 7400 test.

ment at the jacks labeled PB

and PB.

Four red light-emitting
diodes are used as logic-
level indicators accessible

CP OR PBE—

i
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by connection to jacks la-
beled LO to L3. Limiting resis-
tors R5 to R8 are insurance
against LED failure and are
selected to limit current
through these indicators to
the specified value even
when the full dc voltage
available is connected to
them.

The pulse generator is a

cp L2 Ll
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.
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Fig. 5. 74107 flip-flop test.
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bit more involved. U5, a
74107 flip-flop, is used pri-
marily to provide a clock-
pulse output and its comple-
ment at jacks CP and CP.
This flip-flop also divides by
two, so this must be consid-
ered when selecting the fre-
quency of its driving source.
Switch S6 selects, as the in-
put for U5, either the output
of multivibrator U2 (high
range), the output of a di-
vide-by-100 chain (low
range), or ground (off). The
multivibrator is designed to
operate over the range of

1
cP {—}: ; A %0 E—'—".:.{—?Ll
e E—ig=——
' 3 & e
s B

500 Hz to 50 kHz, adjustable
by R11, so the CP output is
2.5 Hz to 250 Hz in low
range and 250 Hz to 25 kHz
in high range.

Construction

The breadboard socket is
mounted on the top of a
5% 7" aluminum chassis
which occupies about half
the available panel space.
The remainder of the panel
space is devoted to the con-
trols, indicators, and sockets
as shown in Fig. 2. The sock-
ets that serve as termina-
tions for the switches,
indicators, and power sec-
tions are made from IC sock-
ets so that they will be
similar to the breadboard
socket. Switches and indica-
tors are numbered S0-S3
and LO-L3, respectively, on
the panel, conforming to the
numbering of lines in a digi-
tal bus.

The interior of the digital

ce T1LMIULrirururgrirn

LI |

Fig. 6. 7490 test.
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Fig. 7. Shift register development.
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IC trainer is shown in Fig. 3.
The +5-V-dc regulator is at-
tached to the chassis, insu-
lated by mica for heat
sinking. As you can see, there
is plenty of room for future
additions and expansions.

Using the Trainer

The digital IC trainer sim-
plifies testing and experi-
menting with digital 1Cs. The
IC is inserted into the socket
and is powered by appropri-
ate connections to the power
buses, which are jJumpered to
the + 5-V-dc and ground con-
nections. Components and
jumpers are plugged into the
sockets as needed to set up
the circuit.

As a simple example, look
at the test circuit of the 7400
NAND gate shown in Fig. 4.
Pin 14 is jumpered to the
+5-V-dc bus, and pin 7 to
the ground bus. The inputs,
pins 1 and 2, are jumpered to
switches SO and S1 and the
output, pin 3, is connected
to indicator LO. With power
applied, switches SO and $1
are manipulated to set up
the 4 possible input combi-
nations. LO is read as 1 if on
and 0 if off, and the results
are compared to the NAND-
gate truth table.

A flip-flop can be tested
as shown in Fig. 5 by wiring it
according to its schematic
and clocking its input with
PB, using one of the indica-
tors to monitor its output for
proper toggle action.

A counter, such as the
7490, can be tested as shown
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Fig. 8.Parallel up/down counter development.
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in Fig. 6. Its input can be
clocked using CP at a low
frequency—or PB can be
used so that the division ra-
tio can be determined.

Though useful for testing
ICs, the digital IC trainer has
been most valuable to me in
experimentation and circuit
development. For example, |
was asked to design a three-
flip-flop shift register capa-
ble of serial data entry, com-
plement operation, up-count,
and down-count. While
some, no doubt, find it pos-
sible to design entirely on
paper and then to build a
working circuit, | much pre-
fer to take a project such as
this in smaller steps. The dig-
ital IC trainer is ideally
suited for developing a cir-
cuit in steps and provides a
means for testing each step
before proceeding.

A serial shift register is
made by connecting J-K flip-
flops so that the inputs to
the first flip-flop can be ma-
nipulated toclockinalora
0 and the state to which
each succeeding flip-flop
will clock is determined by
the state of the previous flip-
flop. Such a shift register is
shown in Fig. 7. The jumpers
shown indicate connections
from appropriate holes in
the breadboard socket to
the trainer sockets indi-
cated. Power connections
are not shown but are made
in the same manner, using
jumpers. To enter a 1, the
push-button is used to clock
the circuit with the | input
connected to +5 V dc and
the K input connected to
ground. For a 0, these con-
nections are reversed. (The
operation of the shift regis-
ter is verified using the
trainer before proceeding to
the next step.)

The shift register can be
modified to form a parallel
up/down counter if the first
flip-flop is wired to toggle
each time it is clocked and
the following flip-flops are
made to toggle dependent
on the Q or Q outputs of the
preceding flip-flops. If the Q
outputs are used, the count
will be in ascending binary
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144Mhz. TRANSYERTER
High Quality DBM
Repeater Offset
GaAsFET Receiver

25 WATTS OUTPUT

$335.00

Selectable Input:
Iw 10w, 25w

144Mhz. SOLID-STATE LINEAR
GaAsSFET Pre—Amp
Bargraph Display
200 WATTS QUTPUT

$385.00

Parts List

C1 Capacitor, electrolytic, 100 xF/35 V $ .80
&3 Capacitor, .1 uF, 10% .60
D1-D4 Diodes, 1N4001 2
D5-D8 LEDs, T-1 size 40
J1 Coaxial power jack 40
J2-J6 Misc. jacks made from IC sockets .50
R1-R4 Resistors, 1k, %W, 5% 10
R5-R8 Resistors, 330 Ohm, %W, 5% .10
R9, 10 Resistors, 1k, %4 W, 5% 10
R11 Potentiometer, 200k, % W 1.25
R12 Resistor, 100 Ohm, % W, 5% 10
R13 Resistor, 1k, 4 W, 5% 10
R14, R15 Resistors, 330 Ohm, %Y W, 5% 10
S1-5S4 Miniature SPDT toggle switches 1.75
S5 Miniature SPDT push-button switch 2.25
S6 Rotary Switch, 2-pole, 3-position 1.25
S7 Slide switch, DPDT 50
U1 7805 Voltage regulator, +5V, 1 Amp 1.60
u2 555 timer 1.00
U3, U4 Decade counter 7490 65
us 74107 dual J-K flip-flop 1.00
U6 7400 Quad NAND gate 35

Aluminum chassis, 5" x 7" x 14" 5.00

4 Rubber feet 20

Modular IC breadboard socket 11.95
Approximate unit prices as of January, 1984,

sequence. If the Q outputs
are used, the count will be in
descending binary sequence.,

This modification consists
of wiring the | and K inputs
of the first flipflopto +5V
dc and installing the six gates
shown shaded in Fig. 8.
When S1 is at logic 1 and S2
at 0, the upper gates are en-
abled and the QQ outputs are
selected for up-count. When
§1 is at 0 and S2 at 1, the
lower gates are enabled and
the Q outputs are selected
for down-count. As in the
case of the shift register, the

COUNT

I=SHIFT BEG uP-Si=1, 82:0

operation of this circuit is
verified before proceeding.
The main difference be-
tween the shift register and
the counter is the source of
the ] and K inputs of each
flip-flop. These two circuits
can be combined if provi-
sion is made for selecting
the proper signals as the |
and K inputs for each oper-
ation. Similarly, the comple-
ment operation can easily
be included at this step as it
requires only that both in-
puts of all flip-flops be held
high while the circuit is
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clocked. This switching can
be accomplished by the ad-
dition of the 12 gates shown
shaded in Fig. 9. As before,
$1 and S2 control the count
sequence. SO selects shift
register operation with a
logic 1 or counterwitha0. A
0 on S3 overrides all other
functions, forcing all flip-
flop inputs high for the com-
plement operation.
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Fig. 9. Shift register and counter combined.
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Though the circuit illus-
trated here has limited prac-
tical application, it serves to
illustrate that the digital IC
trainer is a convenient aid in
the development of com-
plex circuits. As the bread-
board socket becomes
crowded by the inclusion of
more circuits, the space
available can be extended
simply by attaching another
socket. These sockets pro-
vide for such expansion by
means of interlocking
grooves. The only limitation
is the capacity of the power
supply...and the size to
which you want to build the
working area.

| have found the digital IC
trainer to be a valuable ad-
dition to my shop. It has
proven to be a great help in
testing components as well
as in experimentation and
circuit development. Why
not build one for yourself
and see if it doesn't make
yvour digital experimentation
less painful? il
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Get Organized Today
With Argo’s Helper

If your present QRP station is comprised
of a half-dozen black boxes interconnected with
several cables, then this may be the construction
project for you.

S1A F. T. Marcellino W3BYM
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T';', B AND CR2) LED additional features for more
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Photo A. Front-panel view — notice arrows indicating direc- Photo B. Rear-panel view—rf connectors are SO-239, plus
tion for tune and delay tune. LED colors are red for power 13.8 and key-out are RCA phono types. Plus 12-V-dc battery
and CAL, green for dummy load and processor. input is a panel-mount coaxial power connector.
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Photo C. Internal rear portion showing major power-supply
components. Notice bypass capacitors and RFC1 choke

placement.

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

This article describes a
QRP station accessory that |
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 published in Au-
gust, 1981.

Since that time |'ve en-
joyed QRP operation a great
deal and decided to expand
my capability to include
SSB operation. | traded my
HW-8 for the Argonaut 515
and at that time began the
design of the second orga-
nizer, which | named
“Argo’s Helper.” Some of
the original ideas and cir-
cuits are included, but
Argo’s Helper has several
new ideas to provide in-
creased pleasure.

This project features a
100-kHz crystal calibrator, a
switchable dummy load
with LED indicator, a speech
processor with adjustable
gain and compression, a de-
lay-tune and full-tune func-
tion, an ac power supply with
over-voltage crowbar pro-
tection and provision for op-
eration from a dc power
source, and finally, an an-

tenna tuner using a continu-
ously-variable rotary in-
ductor.

The entire station orga-
nizer is neatly packaged into
a Ten-Tec cabinet (model
LW-10) measuring 102" X
77 X 3W"”. The front-panel
switches, knobs, and LED as-
semblies were purchased
from Radio Shack, except
for the offset knob for the in-
ductor, which | picked up at
a flea market. A turns-count-
ing dial was purposely omit-
ted because of limited front-
panel space and the need
for only a few turns for most
coupling situations.

The internal construction
is shown in the photos. For
ease of construction, two PC
boards (RS 276-162) were
used, incorporating point-to-
point wire and solder con-

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

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 board.

The series-regulator out-
put transistor is mounted
near the back and below the
power-supply board, direct-
ly on the chassis. The chassis
provides an excellent heat
sink when the transistor is
mounted using a mica wash-
er and thermal grease. The
dc output from the regula-
tor is controlled by a board-
mounted trimpot, R1, which
| preset to 13.8 V dc. The
over-voltage crowbar circuit
mounted on the power-sup-
ply board is preset to about
15.5 V dc wusing another
board-mounted trimpot, R5.

Construction of the tuner
isn’'t critical but requires
special attention for mount-
ing the variable capacitors,
C38 and C39. These two ca-
pacitors must be isolated
electrically from the front
panel on both their rotors
and stators. | 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 sur-
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 | chose
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Fig. 2. Crystal calibrator circuit.
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because it is a miniature,
low-loss ceramic type. RG-
58/U coax cable was used
with the braid grounded
from the SO-239 connec-
tors to both wiper arms of
switches S5A and B. One
bus wire (AWG 14) was used
to connect the top of induc-
tor L1 to both capacitors
C38 and C39.

The RFC1 choke is mount-
ed directly across the rf-
output SO-239 connector.
The purpose of this choke
would normally be to pre-
vent high voltage from

reaching the antenna in the
event of a capacitor failure
in the final amplifier. In my
application, | am using the
choke as a dc return path for
the dummy-load indicator,
LED CR21. When front-pan-
el switch S5A connects the
50-Ohm dummy load to the
transceiver, S5B will return
the cathode of CR21 to
ground via RFC1.

The power-supply circuit
is very conventional (Fig. 1).
The power transformer has
no brand name, but is rated
for 16 V rms at 4 Amps. This
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unit was purchased for $4.00
at a local hamfest, but other
transformers (e.g., 18 V rms
at 2 Amps secondary) will do
equally as well. Power switch-
es STA and B control either
ac or dc input power and
diode CR5 protects the regu-
lator circuits when using a
dc power source.

The over-voltage-protec-
tion circuit will prevent the
13.8-V-dc line from rising
above 155 V dc if the
LM317T regulator fails. If a
failure occurs, the gate volt-
age of SCR1 will reach the

trip point set by trimpot R5.
This action forces SCR1 into
conduction and switches
the 13.8-V-dc line to near
ground potential very quick-
ly while simultaneously ex-
ceeding the limits of fuse F2.
F2 will open circuit, thereby
protecting the Argonaut and
its “Helper” from harmful
voltages.

The front-panel power
LED and dummy-load LED
have their current-limiting
resistors, R6 and R7, mount-
ed on the power-supply
board. Notice the abundant
use of .01-uF disc bypass ca-
pacitors. These are very
cost-effective devices used
throughout the station orga-
nizer to bypass any unwant-
ed rf currents to ground.

Fig. 2 shows the 100-kHz
crystal calibrator. This cir-
cuit uses a standard multivi-
brator circuit built with dis-
crete parts. Care should be
taken to follow the circuit
very closely. The 10-pF ca-
pacitor, C11, is necessary to
guarantee oscillator starting
each time the power is ap-
plied via S2A and B. The two
capacitors, C12 and C13,
can be replaced with one
larger variable capacitor if
one is available. In my cir-
cuit, | soldered the case of
the crystal to ground using a



HF Equipment

IC-735 HF transceiver/SW revr/mic
PS-55 External power supply...
AT-150 Automatic antenna tuner...
FL-32 500 Hz CW filter.............
EX-243 Electronic keyer unit .......

IC-745 9-band xcvr w/.1-30 MHz rcvr
PS-35 Internal power supply .......
EX-241 Marker unit...cvnvvennnn...
EX=282 FM Ut v i
EX-243 Electronic keyer unit .......
FL-45 500 Hz CW filter (1st IF) .....
FL-54 270 Hz CW filter (1st IF) .....
FL-52A 500 Hz CW filter (2nd IF)
FL-53A 250 Hz CW filter (2nd IF)
FL-44A SSB filter (2nd IF)..........
HM-10 Scanning mobile microphone
SM-6 Desk microphone.............
HM-12 Extra hand microphone.....

PS-35 Internal power supply ......
FL-32 500 Hz CW filter {1st IF] chans
FL-63 250 Hz CW filter (1st IF} .....
FL-52A 500 Hz CW filter (2nd IF)...
FL-53A 250 Hz CW filter (2nd IF)...
FLl-33 AM RE ..o i
FL-70 2.8 kHz wide SSB filter ......
HM-12 Extra hand microphone.....
SM-6 Desk microphone.............
RC-10 External frequency controller
MB-18 Mobile mount...............

MB-12 Mobile mount....cvvvenn... :

Regular SALE
849.00 729%

. 160.00 144%

349.00 3144
29.50
50.00

999.00 769

160.00 144%
20.00
39.00
50.00
59.50
47.50
96.50 89%
96.50 89%

159.00 144%
39.50
39.00
39.50

Iﬂ?ﬁl §- band xf:w,-’ 13l2l MHE revr 1399, ﬂ[l IDEB
. 160.00 1443

59.50
48.50
96.50 89%
96.50 89%
31.50
46.50
39.50
39.00
35.00
19.50

PS-15 20A external power supply
FL-32 500 Hz CW filter.....oevvunns
FL-34 5.2 kHz AM filter ............
BC-10A Memory back-up...........
SM-5 8-pin electret desk mic .......
MB-5 Mobile mount.......covneness

IC-720A 9-band xcvre (CLOSEOUT) e 1349.00 639%

149.00 134
59.50
49.50

8.50
39.00

Other Accessories;

PS-15 20A external power supply...
CF-1 Cooling fan for PS-15..........
EX-144 Adaptor for CF-1/PS-15 ...

PS-30 Systems p/s w/cord, 6-pin plug
OPC Opt. cord, specify 2, 4 or 6-pin

SP-3 External base station speaker....

SP-5 Remote speaker for mobiles ....

CR-64 High stab. ref. xtal (745/751)

PP-1 Speaker/patch (specify radio) ...

SM-8 Desk mic - two cables, Scan.....

SM-10 Compressor/graph EQ, 8 pin mic

AT-100 100W 8-band auto. antenna tuner

AT-500 500W 9-band auto. antenna tuner

AH-1 5-band mobile antenna w/tuner

Order Toll Free: 1-800-558-0411

Regular SALE
.. 149.00 134

45.00
6.50
259.95 234%
9.90
49.50
25.00
26.00
139.00 129*
69.95
119.00
349.00 314
449.00 399%
289.00 259%

ICOM

Other Accessories cont. ~ Regular SALE
AH-2 8-band tuner w/mount & whip 549.00
GC-4 World clock @ (CLOSEOUT) 9995 79%

HF linear amplifier Regular SALE
IC-2KL 160-15m solid state amp w/ps 1795.00 1299

6-meter VHF Portable Regular SALE
IC-505 3/10W 6m SSB/CW portable 449.00 399*
BP-10 Internal Nicad battery pack 79.50

BP-15 AC Charger......covvesmeenss 12.50
RS N i L e e e 49.50
LC-10 Leathercase ........cocvvves 34.95
VHF/UHF base multi-modes Regular SALE
IC-551D 80W 6-meter SSB/CW....... 699.00 599
EX-106 FM option.,.......covveeinn. 125.00 112%
BC-10A Memory back-up........... 8.50
SM-2 Electret desk microphone .... 39.00
IC-271A 25W 2m FM/SSB/CW ....... 699.00 569
AG-20 Internal preamplifier* ....... 56.95
IC-271H 100W 2m FM/SSB/CW...... 899.00 759%

AG-25 Mast mounted preamplifier®* 84.95
IC-471A 25W 430-450 SSB/CW/FM xcvr 799.00 699%

AG-1 Mast mounted preamplifier®  89.00
IC-471H 75W 430-450 SSB/CW/FM 1099.00 969

AG-35 Mast mounted preamplifier® 84.95

Limiter Offer! ® Matching preamp* only $100
extra with purchase of IC-271A/H or IC-471A/H.

Accessories common to 271A/H and 471A/H
PS-25 Internal power supply for (A)... 99.00 B89%
PS-35 Internal power supply for (H)... 160.00 144%

PS-15 External power supply ......... 14900 134%
SM-6 Desk microphone .........ccoen. 39.00
EX-310 Voice synthesizer ........euv.. 39.95

TS-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 12.50
UT-155 UT-15S w/TS-32 installed..... 79.95

VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM, TTP mic... 549.00 479*
IC-490A 10W 430-440 SSB/FM/CW  649.00 579%

VHE/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTP mic 369.00 299%
IC-27H Compact 45W 2m FM w/TTP mic 409.00 3593%
IC-37A Compact 25W 220 FM, TTP mic 449.00 329%
IC-47A Compact 25W 440 FM, TTP mic 469.00 399%
PS-45 Compact 8A power supply ... 11295 99%
UT-16/EX-388 Voice synthesizer ... 29.95
SP-10 Slim-line external speaker ... 29.95
IC-3200A 25W 2m/440 FM w/TTP.... 549.00 489%

UT-23 Voice synthesizer............ 29.95
AH-32 2m/440 Dual 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 10W 1.2 GHz SSB/CW Base 999.00 889

ATV-1200 ATV interface unit ....... TBA
PS-25 Internal power supply ....... 99.00 89%
EX-310 Voice synthesizer........... 39.95
UT-158 CTCSS encoder/decoder ... 79.95
IC-120 1W 1.2 GHz FM Mobile........ 499.00 449%
ML-12 1.2 GHz 10W amplifier...... 339.00 2999
Repeaters Regular SALE

RP-3010 440 MHz, 10W FM, xtal cont. 999.00 899%

RP-1210 1.2 GHz, 10WFM, 99 ch.synth 1199.00 1089
Duplexer 1210 1.2 GHz duplexer... 1199.00 1089
Cabinet for RP-1210................ 249.00

o s Order Toll Free
- Use your Credit Card!

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 349.00 289%
IC-04AT for 440 MHz 379.00 319%

Standard models Regular SALE
IC-2A for 2m.......... 239.50 189%
IC-2AT with TTP....... 269.50 199%

= |C-3AT 220 MHz, TTP 299.95 239%
e IC-4AT 440 MHz, TTP 299.95 239%

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 6/7.50
BP-8 800mah/8.4Y Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 69.00
BC-60 6-position gang charger, all batts SALE 359.95

BC-16U Wall charger for BP7/BPS.. e 00
LC-11 Vinyl case. O [ -
LC-14 Vinyl case for Dix usrng BP-7/8........ 17.95
LC-02AT Leather case for Dix models w/BP-7/8 39.95
Accessories for both models Regular

BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 29.50

BP-4 Alkaline battery case .......cvovvensenreese. 12,00
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-2 Telescoping 2m antenna.. LAY 1201
CA-5 5/8-wave telescoping 2m antenna....... 18.95
FA-2 Extra 2m flexible antenna .. 10.00

CP-1 Cig. lighter plug/cord for BP3 or Dix... 9.50
DC-1 DC operation pak for standard models 17.50

LC-2AT Leather case for standard models..... 34.95

RB-1 Vinyl waterproof radio bag................ 30.00
HH-SS Handheld shoulder strap................ 14.95
HM-9 Speaker microphone.......ccoeveenennnn.. 34.50
HS10 Boom microphone/headset.............. 19.50
HS-10SA Vox unit for HS-10 & Deluxe only 19.50
HS-10SB PTT unit for HS-10......... 19.50
ML-1 Zm 2.3w in/10w out amp!ifier ..... .SALE 79.95
S$8-32M Commspec 32-tone encoder .. 29.95
Receivers Hegular SALE
R-7000 25-2000 MHz, 117V AC....... 899.00 789
RC-12 Infrared remote controller... TBA

R-71A 100 kHz-30 MHz, 117V AC..... $799.00 649%*
RC-11 Infrared remote controller... 59.95 49%

FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF) ..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 1449
EX-257 FMUnl ocosivnnacosooniive 38.00
EX-310 Voice synthesizer........... 39.95
CR-64 High stability oscillator xtal  56.00
SP-3 External speaker.............. 48.50
CK-70 (EX-299) 12V DC option.....  9.95
MB-12 Mobile mount............... 19.50
MasterCard visa | "
‘ Eae
LR e

HOURS ® Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY ..

4828 W. Fond du Lac Avenue: Milwaukee, Wl 53216 - Phone (414) 442-4200

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803

AES BRANCH STORES

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

Associate Store

28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON DGMMUHICMIGHS
Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue
Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Outside _800-321-3594 2U5i% 1-800-327-1917  No Nationwide WATS  Nevags 1-800-634-6227 i 1-800-621-5802
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short piece of bus wire for
added stability. The calibra-
tor will provide an S7 to S9
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 circuit will
work if C14 is connected to
Q4's collector, but the out-
put is greatly attenuated at
high frequencies. Relay K1
was included to protect the
output buffer transistor Q6
from rf overload when the
Argonaut is transmitting.

Fig. 3 shows the speech
processor. This circuit uses a
single supply with on-board
filtered voltage division. The
following brief description
tells how the circuit works.
The first stage is a common
audio amplifier with its gain
controlled by potentiometer
R20. The second op amp is a
audio amplifier with diodes
in the feedback loop. If U1’s
output remains below +06
V dc, it will behave like an
amplifier. When audio
peaks exceed 0.6 V dc, CR12
and CR13 will conduct and
limit the gain of U2. This ac-
tion keeps the audio level
constant on U2’s output. U3
is @ bandpass filter that re-
moves unwanted harmonics
and R29 controls output
level.

| built my processor using
three 741 op amps in 8-pin
packages. The reason for the
three-chip design instead of
one quad is the ease of com-
ponent layout. You can use
the single quad, but place-
ment of the many compo-
nents around it presents
quite a challenge.

Fig. 4 shows the conven-
tional Curtis Keyer circuit
which | used in the first orga-
nizer, and because of its
trouble-free operation, | de-
cided to use it in this proj-
ect. The output keying cir-
cuit is slightly different, con-
sisting of R38, C34, and Q7.
The Argonaut key input pre-
sents about a 2-V-dc positive
signal to ground. This signal,
and hence the keying func-
tion, is easily controlled by
driving the NPN transistor
from the 8044 output pin.

I've added a new feature
for holding the key line
down for a preset interval; |
call it “delay tune.” This has
been very useful during
tune-up periods, allowing
both hands to be free to ad-
just the tuner’s inductor and

capacitors. 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
10-second maximum delay.
Switch S4B (spring-loaded

Parts List
C1,2,6,7,8,9, 20, 27, 28, 32, 34, 35, 36 01 uF,50V
C3 2200 uF, 35V
C4, 16, 17, 31 22 uF, 35V
C5 47 uF, 35V
Cc10 68 pF,50 V
C11,12, 15 10 pF, 50 V
C13 5-30-pF trimmer
Cl4 680 pF,50V
C18, 23 220 pF,50 Vv
C19, 25, 29, 30 AuF, 50V
C21, 22 05 uF,50V
C24 001 uF,50V
C26 005 uF,50V
C33 A5 uF, 50V
C37 10 uF, 50V
C38, 39 400 pF, variable
CR1,2 3,4 RS 276-1180
CRé, 10 1N4004
CR5 1N4720
CR7 1N4740
CR8, 9, 11, 21 LEDs
CR12, 13, 14, 15, 16, 17, 19, 20 1N914
CR18 8.2-V zener
F1 JAG, 1A
F2 JAG,3A
K1 SPDT, 5V relay
L1 33-uH inductor
Q1 LM317T
Q2 7850 5-V regulator
Q3 2N6043
Q4,5,6,7,8 2N2222
R1 270 Ohms
R3 150 Ohms
R2 5k trimpot
R4 47 Ohms
R6, 7, 8, 21,30 1.5k Ohms
R10, 14, 15, 25, 26 5.1k Ohms
R5 100-Ohm trimpot
RS9 100 Ohms
R11 1™
R12 220k Ohms
R13 6.8k Ohms
R16, 17, 38, 39, 40 1k Ohms
R18, 28 33k Ohms
R19 470k Ohms
R20, 22, 23, 29, 37, 41 10k Ohms
R24, 31, 32, 33 100k Ohms
R27 66k Ohms
R35 560k Ohms
R34, 36 500k pot
R42 1M trimmer
R43 100 Ohms, 2 Watts
RFC1 2.5-uH choke
$1,2,3 DPDT toggle
S4 DPDT spring load
S5 DP3T ceramic rotary
SCR1 2N4441
T1 16V, 4 A
U123 741 op amp
U4 8044 keyer
us 555 timer
X1 100-kHz crystal
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side) will initiate the timing
cycle of U5. | also included
the conventional full-tune
function, which holds the
key line down all the time
with S4A (standard toggle
side). This switch, a DPDT,
spring-loaded, one side only,
is another special item not
readily available, which |

found at a flea market for
$2.00.

Fig. 5 shows the antenna
tuner with switchable dum-
my load and indicator. The
load was fabricated using
two 100-Ohm, 2-Watt car-
bon resistors connected in
parallel. The tuner circuit is
a basic T-match circuit and
allows me to use practically
any antenna. |'ve included a
tuner bypass feature which
effectively removes the tun-
er when a resonate antenna
is available for the operating
frequency. The two variable
capacitors, C38 and C39, are
single gang types, having
about 400 pF each. Note the
connections from the crys-
tal-calibrator output and
from the 1.5k-Ohm R6 for
the indicator LED.

Calibration and setup of
the various trimpots 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
CR5 and chassis ground.
Trimpot R2 will set this volt-
age to any desired value be-
tween 12 and 15 V dc. | set
my power supply to 138 V
dc to be in compliance with
Ten-Tec’s specifications.

The over-voltage crowbar
circuit will clamp the main
dc voltage to ground in the
event of an LM317T failure.
Fuse F2 should be tem-
porarily replaced with a
100-Ohm, 2-Watt resistor for
this adjustment. 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
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POWER SPPLY.NG hand for tuner adjustments.

The speech processor gives
i the 5-Watt signal additional
punch and makes a good
conversation topic when
switched in and out without
informing the other oper-
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Fig. 5. Antenna tuner, bypass, and dummy-load circuit.

installation, a 10-turn trim-
pot offered increased setta-
bility.

The crystal calibrator was
calibrated using my R-1000
receiver, but a frequency
counter would be a better
standard if available. Set the
receiver to a multiple of 100
kHz near 30 MHz and cou-
ple the output of C15 direct-
ly to the receiver’s input. At
this frequency and with the
same component values, ca-
pacitor C13 will vary the
output a total of 6 kHz.

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

The keying-circuit adjust-
ments are mostly self expla-
natory. Speed control R34
can be set easily for any
wpm between 8 and 50. | set
R36, the weight control, for
50/50 operation with a mid-
scale setting. Other weight
settings can be determined

by monitoring the transmit-
ted signal with an indepen-
dent receiver.

Operation of Argo’s Help-
er combined with the Argo-
naut 515, whether in my
shack or using a dc power
source in the wilderness, has
been very enjoyable. The
unit is more versatile than
the first organizer and could
be modified for operation
with other QRP rigs. The
delay-tune function is used
almost exclusively and real-
ly helps by freeing my other

ator. The tuner allows better
matching on all bands while
using a wider variety of an-
tennas.

| hope some of you
QRPers will find my ideas
useful, or better yet, are
motivated to construct a
similar unit. If your present
QRP station is comprised of
a half-dozen black boxes in-
terconnected wth several
cables, then this may be the
project for you. | will be
glad to answer any ques-
tions if additional clarifica-
tion is needed or a circuit
problem is encountered. Il

References

1. 8044 Keyer Data Sheet, Curtis
Electro Devices, Inc., revised
Februrary 23, 1979.

2. "“The Supernova Station Orga-
nizer,” 73, August, 1981.

( Copy Worldwide Short-wave Radio g
Signals on Your Computer

Morse code and all speeds/shifts of radioteletype. It
comes with a cable to connect to your radio’s speaker/
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most out of short-wave digital DXing, even if you're

The “SWL” contains the program in ROM
as well as radio interface circuit to copy

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

— r—

Remember the fun of tuning in all those foreign broad-
cast stations on the short-wave radior Remember those
mysterious sounding coded tone Eignah. that baffled
you? Well, most of those beeps &
digital data transmissions using radmtelet}pe or Morse
code. The signals are coming in from weather stations,
news services, ships & ham radio operators all over the
world. Our short-wave listener cartridge, the “SWL",
will bring that data from your radio right to the video
screen. You'll see the actual text as it’s being
sent from those far away transmitters.

squeals are really

brand new at it.

For about the price of another “Pac-Zapper™ game, you
can tie your Commodore 64, 128 or VIC-20 into the
exciting world of digital communications
with the Microlog SWL. $64. Postpaid, U.S.
MICROLOG CORPORATION,
18713 Mooney Drive,
Gaithersburg, Maryland 20879.
Telephone: 301 258-8400.
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Instruction Instructions

Discover hidden savings in the last place
you’d ever look — the instruction manual.

Leon Fletcher N6HYK
274 Webster Drive
Ben Lomond CA 95005

Recently | bought an an-
tenna system consisting

of the usual four units—
tower, antenna, rotor, and ro-
tor control. All the gear is na-
tionally-advertised, widely-
used, and highly-regarded
by hams throughout the
country.

But every unit came with
printed instructions which
had serious errors, omis-

sions, confusions, even con-
tradictions. Indeed, at least
one error was an absolute
farce.

How serious is the prob-
lem of ham gear supplied
with instructions which are
inaccurate, inadequate, in-
ferior, incomplete, or just
plan bungled? Apparently
no one knows. At least, a dil-
igent search of ham maga-
zines, handbooks, guides,
instructions, and other such
publications found no help-
ful reports, tips, or solutions.

NGO EFA,

Step 19. Solder C14 as shown in PCB schematic using mini-

mum heat setting on page D-11 of the Owner’s Manual 349X
not reversing polarity carefully. When done check to be

sure D5 was installed first.
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Casual on-the-air com-
ments by hams in Washing-
ton, Ohio, Florida, Nebraska,
California, and other states,
however, confirm that poor
instructions are indeed a
widespread concern.

Ham talk also seems to
document that most of us
select our gear without giv-
ing much thought — perhaps
no thought at all —to the ef-
fectiveness of the printed in-
structions which come with

our purchases. Yet it is ob-
vious that good instructions

can make assembling and
operating a unit easy, fast,
efficient, and safe—a plea-
sure to own.

On the other hand, poor
instructions can cause de-
lays, waste efforts, spark
frustrations, increase costs,
produce errors, ruin equip-
ment, and create dangers. In

extreme cases, injuries can
result.

From my unpleasant
struggles with poorly-writ-

ten instructions have come
10 key questions which can
help all hams select their
gear more intelligently.
Along with these questions
are specific examples of
poor instructions which ac-
companied ham gear sold in
the past vear. By now, how-
ever, at least some of these
problems—it is hoped —

may have been corrected.
Therefore, the names of the
offending companies are
not mentioned.

1. Can you read the in-
structions before you buy
the gear?

At any of the current 64
Heathkit® stores throughout
the nation you can read the
instruction manuals for any
of the company’s more than
50 pieces of ham equip-
ment, no obligation to buy
and no cost, of course. And
as the manager of the Cuper-
tino, California, store told
me, “Take all the time you
need”

Or you can buy a copy of
any of Heath’s instruction
manuals. The cost (a few
dollars) is but a modest in-
vestment to help you be sure
the instructions are effec-
tive and that you'll be able
to follow them.

On the other hand, when |
phoned cross-country to ask
a manufacturer of antenna
towers for a copy of the in-
structions for putting up one
of its towers which | was con-
sidering for purchase, the
chief engineer told me, “We
don’t lend or sell copies of
our instructions. You'll get

them when the tower’s deliv-
ered.” By then, you are of

course pretty much trapped
into using the instructions,



bad as they may be; it’s
clearly not practical to re-
turn a tower which can cost
several hundred dollars for
shipping alone.

2. Do the instructions
make sense?

Some ham gear comes
with instructions that are
clearly impractical, unreal-
istic, even downright fool-
ish. An overstatement? Con-
sider this example.

This farce was included in
the 15-page Instructions for
Installation and Operation
for a nationally advertised
antenna tower. The pur-
chaser was instructed to lay
a concrete foundation on
which to raise the tower—a
foundation 24 inches square
and ten inches deep. That
would be a block weighing
some 500 pounds.

A few pages later those
same instructions told the
purchaser that after the 480-
pound tower was in place on
top of that 500-pound foun-
dation: If tower is out of
plumb, shift the concrete
foundation block to bring it
into vertical alignment, and
then backfill firmly around
the foundation.

Can you imagine the
struggle to try to prop up
one corner of that 25-foot-
high, 980-pound mass, or
lowering another corner, to
get the entire installation
sticking straight up in the
air?

3. Are the instructions
free of contradictions?

Instructions which came
with one “world famous”’
beam antenna warned,
“Correct assembly and di-
mensional adjustments are
very important to successful
operation.” Later in those
same instructions, the
length of one part of an ele-
ment was stated to be 51
inches: in a table which fol-
lowed, the length for that
same part was given as 50
inches.

Worse still, when |
phoned the manufacturer to
ask which dimension was
correct, | was told, “Ohhh
ves...we know about that
error. But we haven’t got

around to correcting our in-
structions as yet.”

Contradicting instruc-
tions also came with that in-
famous tower we’ve been
using as a fine source of
poor instructions. On one
page the purchaser was told
to place ““the base hinge
plate [which attaches the
tower to the concrete foun-
dation] hinge side away
from the wall as shown on
Detail FB.” That “detail,” a
drawing on the next page of
the instructions, showed the
hinge reversed, its side to-
ward the wall.

Later, those same instruc-
tions introduced two contra-
dictions with one sentence.
It said the “pulley and safety
rest have been inverted so
that its [sic] arm will not pro-
ject outward” during ship-
ping, and therefore “must be
reversed as explained be-
low.” The instructions “be-
low’”” never mentioned
reversing the pulley; how-
ever, that made sense be-
cause the pulley arrived not
reversed, as stated, but
welded firmly in position.
And the safety rest, which
the instructions said to “re-
install,” arrived not installed
in reverse, as claimed, but
came uninstalled, in parts,
unassembled.

4. Are the instructions
free of unnecessary jargon?

The problem in trying to
establish guides for this cri-
terion is that language that
Is jJargon to one person may
be perfectly understandable
to someone else. Further-
more, the more you read
and use jargon, the quicker
it may become understand-
able and therefore accept-
able.

The first time | read the
Owner’s Manual for my new
rotor control, | was con-
fused by such jargon as “Rec
Last: HSCAN then 7.2
“Counter Clockwise end
travel” “access memory lo-
cation #1,” and many other
expressions. But at this mo-

ment, after rereading the
manual many times during

the several months I've been
using the control, I'm having

difficulty finding examples
of jargon in the manual; I've
finally learned the language.

So try to avoid instruc-
tions which are jargon-
packed, but also remember
that those strange-sounding
sentences will probably be-

come clear to you as you re-
read the instructions and

work with the equipment.

5. Are the instructions
specific?

The instructions for the
winch which came with my
antenna tower included this
great line: If brake disc
mechanism operates inter-
mittently orerratically, brake
disc inspection should be
accomplished.

Ignoring that twisted syn-
tax, | searched without suc-
cess for instructions on how
that inspection should be
“accomplished.” Should |
dismantle the winch?
Should | look for loose parts,
dangling cable, or what-
ever? Well, | thought, forget
the inspection— how do |
fix the winch when it oper-
ates “intermittently or errat-
ically”?

No instructions on that,
either.

Other nonspecific instruc-
tions you should watch out
for include such lines as:
“Adjust as may be needed.”
—“Place in a suitable loca-
tion.”"—““"Tighten as re-
quired.”

6. Are the instructions
clear?

The 30-page booklet
which came with a nation-
ally-advertised rotor control
unit includes instructions
not only for the model |
bought but for two similar
but more sophisticated
models.

If the instructions for
those other models had
been in separate sections of
the booklet, there would be
no confusion. But this in-
structional booklet inter-
mixes directions for oper-
ating all three units. Often
there is little or no indication
that the instructions do not
apply to my particular
equipment. When | first read
those instructions, | would

suddenly find myself trying
to learn how to operate fea-

tures that were not on my
model. Confusing, indeed.

7. Are the instructions in a
logical sequence?

| haven’t found any man-
ufacturer’s instructions
which say something such
as, “But before doing that
last step, you must. . .” But
some instructions come
pretty close to such confu-
sion.

Page 11 of instructions for
assembling a beam antenna
said to install screws, lock-
washers, and nuts on some
straps. The instructions
didn’t state on which side
the screws should be placed,
yet in later steps the place-
ment of that hardware be-
came critical.

A very serious Injury was
almost caused by what was
left out of another instruc-
tion. It said to “mount the
balun clip to the circular
boss.” It did not include a
warning that during the
mounting the clip might be-
come loose and fly off at a
high speed. It did fly off, hit
me in the forehead, broke
the skin, and caused bleed-
ing; if it had hit me just one
inch lower, | would probably
now be blind in one eye.

On the other hand, if you
want to read instructions
which are a model of logical
sequencing —indeed, a
model of the ideal instruc-
tions on almost every crite-
rion—look at a Heathkit
manual. Each of the more
than 25 Heath manuals I've
used starts withan “Introduc-
tion,” a brief overview of the
purpose, use, and features
of the unit. Next are tips for
“Unpacking,” to make sure
you do not mix parts in-
tended for one board, for ex-
ample, with those to be used
on some other board. Heath
manuals also present "“As-
sembly Notes,” hints on
tools, identifying parts, sol-
dering, and such.

Then come detailed step-
by-step assembly instruc-
tions presented in a very log-
ical, clear-cut sequence.
There’s a check-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

. Do the instructions make sense?
. Are the instructions free of contradictions?
. Are the instructions free of unnecessary jar-

Are the instructions specific?

Are the instructions clear?

Are the instructions in a logical sequence?

. Are the instructions free of any “surprise in-
structions” which may come after you've or-
dered the gear?

9. Do the instructions include a phone number

you can call for help—ideally an 800 (toll-free)

10. Are you confident the instructions tell you
everything you need to know?

to help ensure that you in-
stall each part correctly.
There are numerous draw-
ings, enlarged drawings of
small units or more difficult
steps, and photos. Many
parts are identified four
ways: by Heath part number,

circuit component number,
electronic values, and by a

description of markings.
Final sections of Heathkit
manuals present operating
guides, procedures “In Case
of Difficulty,”” specifica-
tions, circuit description,
schematic, and other de-
tails. Unlike some other in-
structions, you'll rarely need
to search back and forth
through Heathkit manuals
for an out-of-sequence step.

8. Are the instructions
free of any “surprise instruc-
tions” which may come
after you've ordered the
gear?

“Surprise instructions”’
are such unrevealed details
as additional equipment
that may be needed, restric-
tions on use, limitations on
locations, unexpected
safety recommendations,
unmentioned delivery prob-
lems, and such.

About a week after I'd or-
dered that infamous
tower—but before the
tower was delivered —1 re-
ceived in the mail three ad-
ditional instructions from

the manufacturer—details
I'd not been told about be-
fore ordering the tower.

One instruction was
printed in brilliant red on
bright yellow paper. Across
the top of the page, in letters
a half-inch high, was the
word “WARNING!” Then
came these statements
(among others):
® Be sure to check vour
shipment carefully before
acceptance.
® All shipments are made
at the risk of the purchaser
and (name of the tower) will
not be responsible for short-
age, loss, or damage occur-
ring in transit.

As fate would have it, the
antenna was delivered dur-
ing a heavy rainstorm. But
even without the rain, you
can imagine the problem of
trying to get a big and busy
truck driver to wait as you
unpack, count, and inspect
some two dozen parts rang-
ing from 20-foot tower sec-
tions to 1, ” cotter pins.

A second page of surprise
instructions came only after
the tower was ordered. It
was titled “Duty of consign-
ees to accept freight even
though damaged.” It pre-
sented four long paragraphs
of quasi-legal statements
claiming that if what 1’'d or-
dered was delivered in a
damaged condition, | had to
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accept it no matter what!
The final point in those in-
structions: If the gear arrives
damaged, “it is decidedly to
[your] advantage to either
repair [it] and file claim for
cost,” or “to sell the mer-
chandise "as is’'” and then
“file claim for the loss suf-
fered.”

Sure enough, the gear ar-
rived damaged. | phoned the

manufacturer and firmly
pointed out that while such
a provision might be en-
forceable 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-
ered. The manufacturer
backed down immediately
and sent replacement parts.

Another example of sur-

prise instructions came with
a beam antenna. It was not

until page 16 of the instruc-
tions—just as the antenna
was about ready to be
raised —that | was told I'd
need a 3- or 4-foot mast
(“not supplied”’) to use in
finding the “balance point”
of the antenna.

While many hams have
hefty stocks of such supplies
stored at their QTH, | don't.
The result can be an unex-
pected dash to the hardware
store, inconveniently and
unfairly delaying friends
who have gathered to help
raise the antenna. A minor
point? Perhaps. But why
shouldn’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-
clude a phone number —
ideally an 800 (toll-free)
number—you can call for
help?
include this detail. Heathkit
instructions always include
phone numbers for techni-
cal assistance, ordering re-
placement parts, and such,
although they are not toll-
free. If the instructions
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 which 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
“customer service” or “the

expert” on the gear which
has the problem instruc-
tions.

If you still 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
quickly. Indeed, | find that
the president’s personal sec-
retary (but often no one less)
also will get you answers
promptly.

The doubter asks, “What
about the extra cost for the
phone calls?” Even several
cross-country calls 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 call
to you; then the cost is on
the company’s bill. Presi-
dents, in particular, | notice,
generally return calls
promptly.

10. Are you confident 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 instructions. Still,
there are a few precautions
yvou can take.

First, you can try to find
some other ham who has
used the gear and ask him or
her how complete the in-
structions are. You might
have used another set of in-
structions, for some other
gear, put out by the same
manufacturer. Check these:
the chances are that if a
company has prepared
clear-cut, specific, valuable
instructions for one of its
units, then instructions for
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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 salesperson or a man-

ufacturer’s representative if
the instructions include all

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
not, you may have a bit
more clout in trying to get
the additional information
you need.

In sum, as you consider
the purchase of any piece of
ham gear, 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 are effective.
If you must answer “no” to
more than a few of those

questions, you might well
shop around for some other

unit which may have better
instructions.

Realistically, many of us
don’'t want to reject buying a
unit just because the instruc-
tions are poor. So if you find
good gear with poor instruc-
tions, you should certainly
contact the manufacturer to
try to get clarifications.

Still, one key problem re-
mains: Many instructional
guides seem clear-cut and
easy-to-follow when you're
considering the purchase,
but later, when you’'re as-
sembling, installing, or oper-
ating the gear, you may face
doubts, questions, and con-
fusion.

Unfortunately, shortcom-
ings in instructions for ham
gear will very likely con-
tinue until hams themselves
unite to tell manufacturers
that their instructional man-
uals must follow specific cri-
teria. Until then, we’ll have
to continue to depend on
the ancient Latin proverb,
Caveat emptor—Let the
buyer beware.l
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MOBILE IGNITION SHIELDING.
Free literature. Estes Engineer-
ing, 930 Marine Drive, Port Ange-
les WA 98362. BNBOO6

MILITARY TECHNICAL MANU-
ALS for old and obsolete equip-
ment. 60-page catalog, $3.00. Mil-
itary Technical Manual Service,
2266 Senasac Ave., Long Beach
CA 90815. BNBO45

HAM RADIO REPAIR, tube
through solid state. Robert Hall
Electronics, PO Box 8363, San
Francisco CA 94128; (408)-729-
8200. BNB219

QSLS to order. Variety of styles,
colors, card stock. W4BPD QSLs,
PO Drawer DX, Cordova SC
29039. BNB260

THE DX’ERS MAGAZINE. Up-to-
date, informative, interesting.
Compiled and edited by Gus
Browning W4BPD, DXCC Honor
Roll Certificate 2-4. Send for free
sample and subscription informa-
tion today. PO Drawer DX, Cor-
dova SC 29039. BNB261

FIND OUT what else you can hear
on your general-coverage trans-
ceiver or receiver. Join a shon-
wave radio listening club. Com-
plete information on major North
American clubs and sample
newsletter, $1.00. Association of
North American Radio Clubs,
1500 Bunbury Drive, Whittier CA
90601. BNB310

QSL CARDS: 100 for $6.25 and
500 for $20.00 Postpaid—SASE.
A Sample: Ken Hand WB2EUF,
PO Box 708, East Hampton NY
11937. BNB388

IMRA—International Mission Ha-
dio Association. Forty countries,
B00 members. Assists missionar-
ies with equipment loaned, week-
day net. 14.280 MHz, 2:00-3:00
pm Easter. Brother Bernard Frey,
1 Pryer Manor Road, Larchmont
NY 10538. BNB326

ELECTRON TUBES: receiving,
transmitting, microwave all types
available. Large Inventory means
next-day shipment in most cases.
Daily Electronics, PO Box 5029,
Compton CA 90224, (213)-774-
1255. BNB330

RADIO TRANSCRIPTION DISCS
WANTED. Any size, speed.
W7FIZ, Box 724-WG, Redmond
WA 98073-0724. BNB347

CABLE CONVERTERS. Lowest
price. Dealer Inquiries accepted.
Quantity discounts. Free catalog.
P.G. Video Corp., 61 Gatchell St.,
Dept. 73, Buffalo NY 14212.
BNB349

CABLE TV CONVERTERS and
equipment. Plans and parts. Build
or buy. For information send
S.AS.E. C & D 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) starting at 7:00
pm. There is no admission

charge, and free continous enter-

tainment. Food and beverages
are available. Two exciting top
awards, and many others. Stay
right at HARA when the Hamven-
tion 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. Association, PO Box
263, Dayton OH 44501. BNB420

C64, VIC 20, T1 99/4A, TS 1000.
TS 2068 Software: FREE CATA-
LOG: Turn your programs into
PROFITS,: WDOGIY, Steve's Soft-
ware Source 9922 Harwich Dr.,
Crestwood MO 63126-2318.
BN421

E-Z-R CODE. Learn Morse code
the E-Z-R way. New, research-
based proven method guaran-
teed. Novice, General, Extra lev-
el tapes are $10.50 each (set/2)
or sase for information. JERLS,
POB 1193V, Bedford VA24523.
BNB422

DIGITAL AUTOMATIC DIS-
PLAYS for FT-101's, TS5-520's,
Collins, Swan and all others. Six
1/2" digits. 5" wide by 1 1/4" high
metal cabinet. Send $1.00 for in-
formation and receive a $25.00
discount. Be specific. GHAND
SYSTEMS, Dept. A, PO Box
3377, Blaine WA 98230. BNB423

GENUINE BIC APPLE GRAFFITI
FREE Send WB2JKJ and the
“Crew'' learning English Thru
Amateur Radio at Junior High
School 22 on Manhattan's lower
east side your QSL and not only
will we send you some ""Art" but
also give you a shot at our QSL OF
THE WEEK AWARD. BNB424

SOLAR-ELECTRIC MODULES.
Dealer price list, $1.00 Home-
stead Distributing, PO Box 451,
Northport WA 99157; (509)-732-
6142. BNB398

SURPLUS AND MORE SUR-
PLUS. Thousands of items, free
bargain-packed flyers. ETCO
Electronics, Plattsburgh NY
12901. BNB399

XEROX MEMORYWRITER—
paris, assemblies, boards, manu-
als. Free help with service prob-
lems. WENTH, Box 250, Benton
AR 72015, (501)-778-0920.
BNB404

DOCKING BOOSTERS, the most
fantastic HT accessory, only
$129.95! Digital-display swr me-
ters and bar-graph power-output
indicators, only $84.95! Hi-Mound
keying mechanisms, most exten-

sive line of straight keys, paddies,
and mobile keys! Write for free
calalogue of specialized commu-
nications products. Skywave Ra-
dio Systems, PO Box Q-1, 943
Boblett, Blaine WA 98230.
BNB407

HAM TRADER YELLOW
SHEETS, In our 24th year. Buy,
swap. sell ham-radio gear. Pub-
lished twice a month. Ads quickly
circulate—no long wait for resulls.
SASE for sampie copy. $10.00 for
one year (24 issues). PO Box
2067, Glen Ellyn IL 60138-205/7.
BNB412

WANTED: ICOM IC-SP2 speak-
er, AN/URA-17A, support brack-
els, plug sets. C.T. Huth, 229
Melmore St., Tiffin OH 44883
BNB413

ROHN TOWERS—Wholesale di-
recl to users. 23% to 34% dis-
count from dealer price. All prod-
ucts available. Write or call for
price lisi. Also we are wholesale
distributor for Heliax antenna ca-
ble. Hiil Radio, 2503 GE Road. PO
Box 1405, Bloomington IL 61702-
1405, (309)-663-2141. BNB417

HAVE AKAI 4000DB REEL RE-
CORDER. Will trade for two meter
handheld or mobile. Bill Parrolt,
733 East Towne Street, Glendive
M1 59330; BNB418

ANTIQUE RADIO CLASSIFIED,
the national publications for buy-
ers and sellers of old radios and
related items. $1.50 sample.
9511-23 Sunrise Blvd., Cleveland
OH 44133. BNB419

I'd help Raiph get down but

he's ghving me a 1.1 swr!
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KANSAS CITY KEYER

Dayton. Lance Johnson had a
booth there, on a corner | think it
was, and he was hawking a keyer,
pretentiously claiming that with it,
“CW would never be the same
again.” | 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 | thought of Lance
Johnson's Kansas City Keyer was
a few hours after a grueling ARRL
Sweepstakes. It was grueling be-
cause | had spent twenty-four
hours flailing away at my ten-year-
old Accu Keyer; by hour six, each
dit and dah required a supreme
effort of will! It was in that quiet,
ringing-head time after the con-
test that | remembered those
twitching fingers and broad smiles
and swore to myself that, come
next test, |, too, would have a rea-
son o smile—my Keyer arrived a
week later.

Outside

The Kansas City Keyer comes
in an attractive two-tone tan box
which is about four and a half inch-
es wide and seven inches deep.
There are two LEDs, a green one
for power and a red one marked
‘““Status,'" which monitors the ma-
chine's reaction to what you are
trying to do. To the right of the
LEDs 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 # which you use to ac-
cess the Keyer's functions.

The rear panel is home 1o two
RCA jacks, used for either posi-
tive or negative keying voltage, a
momentary-contact Reset button,
a DIN jack for connecting the
Keyer to your paddles, and a
miniature phone jack for power (8
to 18 volts dc).

Inside

The true beauty of the KC Keyer
is evident when you pop the cover.
What you get in there is a powerful
microprocessor dedicated to one
job—managing your CW. The mi-
crois a Rockwell 6502, a very pop-
ular and flexible chip found in
many single-board computers (in-
cluding the successful Apple ).
Three chips are used in support-

EVIEW

ing roles: a 6522 Peripheral Inter-
face Adapter, a 4K EPROM for
program storage, and a 6116 2K
SRAM for on-line memory. A
handful of discrete components
and SSI chips completes the hard-
ware, The PC board is plated,
double-sided, and obviously laid
out by a professional.

Is there any advantage to 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 of the
gates and timers found in the last
generation’s keyers can be imple-
mented in software. Of course,
the program to 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 to! 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 get the idea. An
additional plus is that upgrades
are as easy as swapping a single
EPROM. Power Onl!

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, standard
weighting, and automatic charac-
ter spacing. The fourteen mes-
sage buffers will be empty and the
automatic serial number will be
set to zero.

Programming is accomplished
via the 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
confirm each keypress.

One small gripe about the
speaker: There is no provision to
disable the sidetone from the key-
pad. The beep is handy to have
during the programming steps,
but after about ten minutes of CW
it becomes annoying. | ended up
permanently disabling the side-
tone by clipping the wire off the
speaker. It would have been bet-
ter, I think, to have used the rotary
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pot as a volume control rather
than an analog speed control.

The Buffers

What really sets the Kansas
City Keyer apart from other mem-
ory keyers on the market is the
way the message buffers are setl
up. There are fourteen of them,
0-9 and A-D, and you can partition
the 1500-character memory
among the buffers any way you
like. Text is entered by sending
CW to the keyer after specifying
which buffer is to hold the informa-
tion. An “editor” of sorts is avail-
able in this mode; if you make a
mistake, a string of eight dits will
erase the current word and play
back the word before it. Perfect
word spacing is as simple as
watching the red Status LED: Al
the end of 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
KW10 (WAIT) TU 5NN NH K.
When message is selected, the
Keyer will send TEST DE KW10
and stop. Now send the call of the
responding station on your pad-
dle: KM1C. After the C, the KC
Keyer will continue with the mes-
sage in buffer A: TU SNN NH K.

You also can chain buffers to-
gether. Let's put TEST DE KW10
(WAIT) (B) in buffer Aand TU 5NN
NH K (WAIT) (A) in buffer B. Se-
lecting message A will put the
Keyer into a loop of calls and an-
swers; if no one responds to your
CQ, just select A again.

Automatic serial numbers are
available, too. Add a pound sign
(#) to your message for this op-
tion. | use one buffer for answer-
ing the inevitable requests for re-
peat—it DECrements the serial
number and sends the exchange
again. The number can be set at
any time directly 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

Any one of the features |'ve
mentioned so far would have con-
vinced me that the KC Keyer was
in a class by itself, but Lance
Johnson was on a roll! They decid-
ed that it would be neat if four of
the message buffers were avail-

able remotely. What they de-
signed was a little bracket made
to attach to a Bencher paddie
that brings out buttons A, B, C,
and D. (| also tried it out on a set
of Nye paddles—it fit without
modification.)

This means that you can pro-
gram buffers A-D with the appro-
priate information and operate an
entire contest by pushing ittle but-
tons on your paddles! | do this with
my left hand; my right hand is free
to log and dupe. There's plenty of
time for paperwork as the Keyer is
busy sending the exchange.

The Keyer has a provision for
battery backup. At first | thought
that was odd, but | soon found it
indispensable. | happened to
have a couple of students who
were learning Morse code. It was
very easy for me to rattle off ten or
fiteen minute's worth of practice
into a buffer at 30 wpm at home,
then take the Keyer to 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, | like the Kansas City
Keyer. | think you will, too. It is
expensive—about $200—but
what you get is a flexible CW com-
puter that does things you can on-
ly dream about with your present
machine. The manual is very
good, and a newsletter comes out
now and then which features pro-
gramming tips and modifications.

If you are serious about CW, get
in touch with Lance Johnson Engi-
neering, PO Box 7363, Kansas
City MO 64116.

Perry Donham KW10

Rindge NH

ISOTRON SOLUTION FOR
THE 160-METER BAND

Since the opening of the 160-
meter band to amateur use,
the 1.8-band-selector position on
my FT-102 has been gathering
dust. Like a number of hams, |
simply do not have space to put up
a 252-foot-plus wire antenna for
160 meters. Even if space was
available | doubt if | would consid-
er a wire antenna because of the
difficulty | 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 160-meter band!

Baltimore, Maryland, is approx-
imately 500 miles from my QTH,
and my contact with WB3GBF on
40 meters opened my eyes to the
signal power of the Bilal Isotron
antenna. My RST using a 5-band



vertical was 5-9 while WB3GBF's
RST, using an Isotron 40-meter
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 North Carolina,
N4BTK asked me to help him with
his 20-meter-antenna problems in
a local Senior Citizen retirement
apartment complex. John lives on
the 12th floor and had been using
a coil-loaded window antenna but
for some reason, 20 meters, even
at the altitude of a 12-story build-
ing, was very weak. | suggested
an Isotron 20-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 Isotron 40 was mounted 3
feet from the apartment's win-
dowsill on an offset 1"-mast sec-
tion. By comparison, it out-per-
forms my 5-band vertical on 20
meters.

Impressed with the two-band
performance of the Isotron anten-
nas, | contacted Ralph Bilal
WDOEJA about his 160-meter an-
tenna and proposed that | work
with it to obtain details for an arti-
cle. My thought was that perhaps
only an Isotron 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 Isotron antennas come in a
kit form that can be fully assem-
bled in less than an hour using
only a screwdriver and 7/16"
socket wrench (Photo A). They are
definitely unique in that no fre-
quency model occupies more
thananareaof 1.5'x2'x2.5’, 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
Isotron in operation.

Assembly begins by attaching a
formed aluminum plate to the in-
sulated top support member. In
my assembly of the 160-meter an-
tenna, | 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.

| followed the same method to
mount the square metal lower
support section to the mast for at-
taching the lower formed metal
plate. Since the top and bottom
plates are aluminum and will
quickly oxidize, | spread a thin film
of No-Ox over the surfaces that
would overiap when bolted to the

support bar.
No-Ox is a common non-oxidiz-

ing compound used to prevent
aluminum oxidization of electrical
wiring and is usually available 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
bolts inserted in the top and bot-
tom sections of the coil. | inserted
both bolts and loosely positioned
their lock nuts so that final center-
ing of the coil could be accom-
plished with minimum effort. | at-
tached the top of the coil to the top
insulated support bar first and ran
the coil's bottom boit 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 1/4-20 bolts
holding the formed metal plates to
their respective 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. After 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 1/4-20 bolts. At this point, all
1/4-20 bolts joining metal to metal
may be tightened securely.

Those 1/4-20 bolts connecting
the side plastic plates to the metal
of the top and bottom plates
should be tightened with less
force than the metal-to-metal bolts
to prevent shattering of the plas-
tic. These bolts may be finger-
tightened if used in connection
with locktite or other thread-lock-
ing compounds.

Centering the coil between the
top and bottom plates is not diffi-
cult. Merely measure the distance
between the bottom and top ends
of the coil to their respective metal
plates—not the support bars.
There should be some tension put
on the top and bottom formed
plates by the coil's bolts that will
pull the formed plates in slightly.
This increases the rigidity of the
plates to eliminate wind flutter and
subsequent detuning of the an-
tenna. (See Photo C.)

Pre-soldered wires with closed
terminal ends connect the PL-259
antenna cable connector to the

Photo A. The Isotron 160 kit.

coil's top-end winding and the top
formed plates. A second closed
terminal from the PL-259 connec-
tor connects to the coil’'s bottom-
end winding and to the bottom
formed plates (see Photo D). 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

B). It would be advisable to round
all edges of these plates with a
file, including each corner, before
attaching to the bolt. This will re-
duce rf-energy discharge into the
atmosphere.

The actual antenna assembly is
basically an easy push-in-a-bolt-
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.

Photo B. The Isotron 160 assembiled.
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Photo C. Side view. The plastic
holds the upper and lower wings
together under slight tension.

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. Turn on the
transmitter and recheck your swr.
This procedure is repeated until
the swr lowers to between 1:1.5
and 1:2.0.

The Isotron 160-meter antenna
produces such a strong rf field at
100-Watts input that it is unsafe
for indoor use. It is best used out-
doors at a height above ground
where no one walking by could
possibly reach it and suffer rf
burns or shock.

The advantages of the Isotron
antennas are small physical size,
no ground-plane radials required,
and minimal parts, for trouble-free
operation. Its radiation patterns

Photo D. One of the tuning plates.
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are typical of ground-mounted
vertical antennas when it is con-
nected to ground by an 8-foot-cop-
perclad ground rod. The only dis-
advantages are tuning it and a
somewhat narrow bandwidth.

| believe that a remote tuning
system, using plastic components
and nylon or monofilament control
lines, could be added to the tuning
L-bolts that would enable the an-
tenna to be remotely tuned under
power to eliminate the present dif-
ficulties when frequencies outside
of the antenna’s bandwidth are
wanted.

| visualize connecting the two
L-bolts together with a small plas-
tic rod which could be moved for-
ward or backward by the move-
ment of 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 bolt could be moved inde-
pendently by a dual-cord system.

| do not know if atmospherics or
lack of 1.8 MHz activity in my area
was the reason | made no 1.8 MHz
contacts in the period | had ac-
cess to the antenna. | do know
that it boosted the background
noise level from zilch to S-9 on my
FT-102.

James A. Grupton, Jr. KF4PW

Charlotte NC

USER'S REPORT

Ralph Bilal gives you a com-
plete set of instructions for tuning
his antennas, and the 160-meter
version is no exception. | 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 recommends 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. | supported it tem-
porarily with one of those umbrella
tables with a hole in the center.
This one was aluminum, and |
knew that it would affect the an-
tenna resonance point somewhat.
Sure enough, it resonated a bit
above 2.0 MHz, but | 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 of the antenna at
the top plate. Bringing them down
from the vertical to the horizontal

by simply rotating them on their
mounting hardware and retighten-
ing them, lowered the resonance
to below 1900 kHz. | reasoned that
this was close enough for now,
and that by mounting the anten-
na on the roof | would be able to
lower the resonant frequency still
further.

Incidentally, it would be good to
point out that any antenna which
is only a small fraction of a wave-
length in size and consists of
“lumped'’ values of inductance
and capacitance, will necessarily
have a limited-frequency band-
width, so | did not expect to be
able to cover the entire band with
one setting. As it turned out, | was
able to cover only 25 kHz either
side of resonance without retun-
ing the antenna, but that's getting
ahead of the story.

So far, things were going ac-
cording to plan, and the moment
of truth had arrived; it was time to
install the Isotron 160 on my chim-
ney mount, up in the clear and
away from surrounding objects—
or at least as far as possible con-
sidering that my “‘antenna farm”
is a hole in the midst of trees, with
the nearest being about 25 feet
away.

Another point: | prefer antennas
that are tuned to resonance at the
antenna and not in the shack by
means of a coupler or antenna
tuner. In other words, | like to bring
the coax directily to the transceiver
and not have to go through any
sort of matching device to make it
work. This requires that the anten-
na itself be properly tuned.

It took only a few minutes to
mount the antenna to the chimney
bracket and secure it for testing.
Since | happened to have RG-59/
U available (instead of the RG-58/
U which | prefer) | 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 where |
wanted to center it. Back up to the
roof again to adjust the tuning
rods; down the ladder to the check
and another tune-up. After about
three trips, | got the antenna to
resonate at 1860 kHz—close
enough for government work, as

they say.

And Now, For The Test

it was necessary only to wait
until dark now to test the anten-
na—a time when | knew that there
would be stations available for
contacts. As it turned out, | could
have done my on-the-air tests
right away because there was a
contest in full swing! Neverthe-

less, | did wait until about 21302,
and began to tune the band.

There was plenty of activity.
Normally, | prefer CW operation,
but in testing this antenna | rea-
soned that SSB should be a more
difficult evaluation mode because
the antenna would really have to
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: “CQ Contest, CQ contest,
from VE1ASJ, VE1ASJ, Contest,
K." Frequency 1823 kHz. Quick,
now.

"““VEQASJ, VE1ASJ from
WiXU, WiXU, New Hampshire.
Over”

“WiXU from VE1ASJ; five nine
of hive, QSL?

“VE1ASJ from W1XU; QSL and
thanks, OM. Five nine oh five.
Good luck in the contest.” Wow,
the antenna worked into the Mar-
itimes!

In quick succession, | worked
VESOME (Ontario) and VE2DVI
(Quebec) with 5/9 signal reports.
Then, | happened upon K2LXN
and KA1W; Connie in Parish, New
York, and Dave in Bridgeport,
Connecticut, having a nice QSO.
Calling KA1W, Dave came back
with a “Five nine plus 10 dB, here
in Bridgeport OM. Nice signal;
how do you copy W1XU, Connie?
K2LXN from KATW."”

“WiXU, with KA1W, here is
K2LXN. Nice signal OM in Parish,
New York. Five and nineé on a
noisy band. How do you read me?
Over."

““Thanks lot, gentlemen. This is
an experimental antenna, and |
really appreciate the reports.
You're both doing well here
through a lot of QRN, and both
well above S9. Good chatting with
you, and so long from Peterbor-
ough, NH. Name is Jim, and I'll be
looking for you on 160 again. Sev-
enty three."

Great stuff, this antenna really
seems to get out. Frequency was
...hmm, letme see. . . 1850 kHz.
Not bad at all. A little later | heard
W3GFR calling CQ at exactly
1850 kHz. There—he's signing.

“W3GFU, W3GFU, W3GFU,
here is WiXU, WiXU, Whiskey
One X-Ray Uniform in Peterbor-
ough, New Hampshire. Over."”"

““Roger, Roger. Wi1XU from
W3GFU right back. Thanks for the
call. Name here is Jim and the
GTH is Churchville, PA near
Philadelphia. Your signal is five by
nine here, with some QSB. How
do you read me? WiXU from
W3GFU, over.”

W3GFU from Wi1XU. Hi, Jim,
good to hear you. My name is Jim,



too, and you're coming through
Just great; also five by nine here in
Peterborough, New Hampshire.
I'm running about 100 Watts to an
experimental antenna, and would
like to see how it goes for a few
minutes.”

These exchanges lasted for 45
minutes, and during this time |
learned that Jim was transmitting
on an inverted vee dipole at 40
feet and had a TS-8308S (Il was us-
ing my TS-820S) at about the
same power output. His receiving
antenna was a coaxial loop, about
five feet on a side and rotatable.
Although the received signal
strength was down a bit on the
loop antenna, Jim reported the
signal-to-noise ratio was better,
and he planned to install an ampli-
fier to improve the signal.

When | described my own an-
tenna, Jim was enthusiastic and
wanted to know more. He re-
marked that it ought to be ideal for
an apartment dweller, a condo
owner, or someone in a travel trail-
er—virtually anywhere a full-sized
antenna couldn’t be used. Natu-
rally (with great satisfaction) |
agreed.

During the course of the conver-
sation, Jim said: ““100% copy, re-
ally amazing! Really hard to be-
lieve that it works that well. You're
doing a job—and as good as many
of the signals | hear from guys run-
ning the same or even more pow-
er on big, outside antennas. The
guy who designed that antenna
must be a preity smart cookie."'

And so it went. Other contacts
have been as rewarding, too. On
CW and phone, the Bilal Isotron
antenna performs very well, in-
deed—perhaps much betier than
| 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
ridiculous. However, | can recom-
mend it for the ham who needs to
operate 160 meters but can't put
up alarger 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 50 kHz either side of reso-
nance between the 2:1 VSWR
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, | went up on
the roof and painted all of the criti-
cal connections with weather-
proofing—because | plan to leave
it up this winter and enjoy 160!

By the way, | did hear some DX
coming through—faintly, but it

“When You Buy, Say 73"

was there. No hope, of course, to
contact it with the Isotron. . .or is

there?
Jim Gray
73 Staff

MMT 144/28R TRANSVERTER
MICROWAVE MODULES

| love transverters. |I've got six
of them right now for various as-
sorted purposes on four different
bands driven from 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-

haps the world as well). MM has
long made a quality product allow-
ing transmit and receive conver-
sion of 28-MHz signals to 50, 144,
432, and 1296 MHz, aswell as 144
MHz to 50, 432, and 1296 MHz.
They even have a model that al-
lows operation on 28 MHz from
144 MHz. Talk about covering all
the bases!

Naturally, | was excited to hear
about the new line of MM trans-
verters for 1985, which feature
GaAsFET front ends and 25
Watts output. in addition, the new
models claim input sensitivity as
low as 1 mW for rated output. At

this time, the only model available
in this country is the MMT 144/
28R, and | was able to obtain a
sample for review from the US im-
porter, the ""PX" Shack.

The MMT 144/28R is a hand-
some unit, as shown in Photo A.
This is a big departure from the
old black-box approach to trans-
verters—i.e., you set 'em and hide
'em away. With its LED bar-graph
power display and attractive face-
plate, this unit demands to be set
out on your operating desk. MM
has retained the rf VOX-type key-
ing of previous models, where
your 28-MHz signal actuates the
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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 autopatch even if you
can't get a phone line at your site. The 250 autodial numbers meet the needs of even the

largest groups, with up to 35 digit storage for MCI| and Sprint.

The easy-to-use Electronic Mailbox lets 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 condition occurs.
Selective call and signalling capabilities range from two-tone sequential to numeric display

paging, so you'll always be available. And its voice response metering is enhanced to continu-
ously store low and high readings — so you can find out how cold it 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 commercial 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 o upgrade your repeater system with an ACC controller,
unmatched anywhere in quality, sophistication, and performance, with documentation and

support to match.

Please call or write now for 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.

advanced
computer
controls, InC.

10816 Northridge Square, Cupertino, CA 95014

(408) 749-8330

73 for Radio Amateurs = March, 1986 59



transmit section and the drop-out
is determined by the front-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 for 28-MHz
transmit and receive signals, 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, mandato-
ry when using a tube-type amplifi-
ar and SPDT 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 possi-
bly 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 driving source, switching the
amplifier in and out of the line.

Also on the back panel is a
small access hole for adjusting
the input-drive level. Those famil-
iar with the older MMT units will
welcome this access hole, for in
the past you had to remove the top
cover to set the drive level. The
control complement is rounded
out by the front-panel power
swilch on the left and the muiti-
function switch marked FRE-
QUENCY SHIFT.

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 600 offset is sup-
plied as this is standard in Europe.
With the switch in the NORM
mode, your transmit signal is off-
set 600 kHz. In SIMP position,
transmit and receive 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-
stead. At this time, there is no pro-
vision for +600-kHz offset in Eu-
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Fig. 1. Input drive vs. output pow-
ar at maximum sensitivity.

Photo B. Top view with cover removed.

rope, so this switch functions as a
repeater reverse switch.

One additional control I'd like to
see is the addition of another
switch to allow bandswitching the
coverage from 144-146 MHz to
146-148 MHz. lvars Lauzums
KC2PX of The “PX" Shack says
that this option is being studied
and future units may be so
equipped. As the unit comes,
however, you can work FM sim-
plex and access repeaters 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 into 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 2 dB better than the standard
MMT 144/28R, as far as noise
figure goes. (We'll substantiate
performance claims shortly.) The
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receiver displayed good perfor-
mance in the presence of strong
local adjacent signals, such as
stations S9+60 dBm, 10 kHz
away. Measurements bore this
performance out in the lab.
Driving the unit with my ICOM
740 resulted in 23 Watis output
power across 50 Ohms at 13.8
voits dc. | could not increase this
output to the rated 25 Watts, and

the input mixer appeared to be

saturated at the given drive level.
Subsequent conversations with
Ivars resulted in the adjustment of
the internal ALC circuit, which
then yielded 25 Watts output. In
fact, with a Bird 50-Ohm termina-
tion, | was able to increase output
all the way up to 28 Watts but set
it back to 25 which is more than
adequate for my requirements.
Since | use both solid-state and
tube-type ampilifiers, | 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 solid-state amplifier.

One peculiar problem cropped
up early: After keying the circuit
several times, it locked up in
transmit. However, with the FRE-
QUENCY SHIFT in NORM or
REV, | was able to unilock 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. | was back on
the air. It seems that the quad op
amp LM324 used to effect the
switching of the offset oscillator
schemes blew up for some
strange reason—perhaps none
other than it was a defective chip. |
replaced it with a new chip and
installed a socket in case of future
trouble, which hasn't occurred.
This is a quirk the manufacturer is
looking into.

After spending many hours
working SSB and CW, | fooled a
bit with the offset oscillators and
worked several repeaters in the
area in the 145-MHz range, get-
ting excellent signal reporis. Of
course, this is no way to measure
linearity, especially on FM! So, af-
ter arrangements were made, we
trucked the units off to a local test
lab to make some honest-to-Abe
measurements using sophisticat-
ed equipment.

For the bulk of our tests, we em-

Photo C. Bottom view with covar removed.
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ployed a Hewlett-Packard 86408
generator 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 receiver con-
version gain, claimed to be 22 dB
1 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 dB at 144.8
MHz.)

Sensitivity was found to be 0.07
uV for 10 dB S+N/N (-130
dBm)—more than adequate. In
fact, excellent! But the associated
problems of receiver crunching in
the presence of a strong signal
often come with high gain and
sensitivity figures.

How did the MMT 144/28R 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
manufacturer of preamplifiers in
Europe sells a 144-MHz GaAsFET
preamp with a 1-dB compression
point of —4 dBm, indicating that
likely it would have trouble with
relatively strong signals encoun-
tered in everyday operation.

We found that the transmit sec-
tion is relatively linear, although
saturation occurred with an input
of .4 mW for 17 Watts output. 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 50-Watt Termaline re-
sistor, and power was measured
on a Bird 43 with 50-Watt 100-
250-MHz slug installed. The sec-
ond harmonic was down —48
dB from the reference signal, and
the third harmonic down in excess
of —60dB. No spurs were evident.
The transmit section complies
easily with FCC regulations.
These measurements were taken
at both 10 Watts and 15 Watts
output.

To anticipate your next ques-
tion, we didn’t measure gain of the
front-end rf stage. But as you can
see from the sensitivity and com-
pression-point data, the front end
is more than adequate for weak-
signal work. 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 feedline loss, | wouldn’t recom-
mend it.

Incidentally, the transverter us-
es a GaAsFET to drive the diode
ring mixer, which helps dynamic
range considerably over an active
mixer. This is a common scheme
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on the newer HF transceivers and
there's no reason why it can’t
work at VHF, either. It would ap-
pear also that MM has tamed the
GaAsFET and made it a valuable
addition to the VHF station. Based
on actual over-the-air tests, I'd
guess that the noise figure is prob-
ably under 1 dB with room to
Spare.

To sum it up, the MMT 144/28R
represents a real step forward for
the transverter user—not just in
performance but in appearance
and flexibility as well, what with
the additional offset oscillators for
FM work. The power output is suf-
ficient for QRP work or for 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 earii-
er transverters. Now you can set
aside that intermediate amplifier!

Discussions with Ivars also re-
veal that some models of the MMT
144/28R can make as much as
45 Watts output with the ALC shut
off, but this is risky operation.

Photo A. The MML/200-S, 200-Watt, 144-MHz power amplifier.

Surely the circuit 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 still
prefer an external heat sink that
could be air-cooled—especially
on a hot day!

The MMT 144/28R is available
from The “PX" Shack, 52 Stone-
wyck Drive, Belle Mead NJ
08502. Price class: $350.

Peter H. Putman KT2B
Morris Plains NJ

POWER AMPLIFIER/
MICROWAVE MODULES

Many readers are familiar with
Microwave Modules transverters
and receiving converters. But MM
also manufactures a fine line of
solid-state rf power amplifiers for
the VHF and UHF spectrum which
are very popular in Europe. Con-
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tinuing along these lines is the
new MML/200-S ampilifier for 144
MHz, with several interesting fea-
tures.

First of all, the heat sink is mas-
sive. This is one of the few high-
power rf amplifiers I've seen that
really can hold its power! It's big,
all right, but you can still fit it in the
trunk of your car, should you de-
sire to go mobile. Front-panel lay-
out is uncluttered, with separate
switches for MASTER POWER,
PREAMP ON, POWER AMP, and
VOX DELAY. A front-panel LED
bar-graph indicator shows relative
output, and three other LEDs
show the input mode selected
(see Fig. 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 of
25, 10, or 3 Watts. Now that's flex-
ibility! Everyone from the FT-290
user to an IC-271 can run 200
Watts now with the same amplifi-
er. The selection is made using a
standard screwdriver to rotate a
swilch 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
10-Watt position, the driver comes
into play with a fixed 50-Ohm at-
tenuator ahead of it, and in the
3-Watt position, the input signal
goes straight to the driver.

The transistor line-up features
Thompson-type SD1275 in the
driver with a pair of SD1477 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 front
panel and is automatically
switched when transmitting. The
rf VOX circuit determines the
drop-out delay, and is used only
when the rf-sensing circuit comes
into play. In my station | prefer to
hard-key the amplifier through the
rear-panel RCA jack, which is
grounded for transmit.

Performance! Performance! |
hear you screaming! Hold onto
your hats, for this unit really
makes the grade. Initially, | evalu-
ated the receiver preamp section
with Steve Katz WB2WIK, using
Hewlett-Packard 8554-141T ana-
lyzers and an H-P 8640B genera-
tor. MM claims 12 dB of gain and
deliberately minimized gain so as
to not overload the front end of a
multimode transceiver which
would be used with the preamp.
Good move!

This, of course, keeps compres-



25-Watt Range (Swr calculated at 1.75:1) 10-Watt Range (Swr calculated better than 1.1:1)
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Fig. 1. Power-output tests. Drive source: ICOM 740 driving MMT 144/28R with step attenuator on 28-MHz transmit line. Dc power: ASTRON Model
RS-35 35-Ampere, 14.0-volt regulated dc supply. Input calibration: Bird Termaline 25-Watt coaxial resistor. Output load: Cushcraft 32-19 Boomer
(Type. Imp. 50 Ohms at 144.150 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 144/200. Input and output measured simultaneously. Dc voltage monitored, dc

amperage unknown.

sion point high and also helps dy-
namic range. In our tests, we veri-
fied the gain to be 14 dB—a bit
higher than claimed, but useful.
The 1-dB compression point is
+6 dBm, very good for a 144-MHz
GaAsFET. This means the MML-
200-S preamp will hold its own in
the presence of very strong local
signals. Sensitivity was calculated
tobe —124dBm at 10dB S+N/N.
The minimum discernable signal
(MDS) was —133 dBm.

Now, on to the power measure-

ments. For these tests, | used an
ASTRON RS-35 power supply set
at 14.0 volts. The driving source
was an MMT 144/28R transverter,
excited by a Kenwood TS-430S. A
step attenuator was put in line
from the TS-430 to the MMT 144/
28R. Next, | ran the output from
the transverter through a Bird 43
wattmeter, using 5-W, 10-W, and
50-W slugs for calibration. Finally,
the input went through a coaxial
switch to either a 25-Watt Terma-
line load for calibration or the

amplifier.

The output of the MML 200-S
was monitored using a 50-Ohm
load and Bird 43 with 100- and
500-Watt slugs. The reason | put
the coax switch at the input with
the dummy load is that inputs to
solid-state amplifiers usually don't
look like 50 Ohms, so my readings
would have been falsified. Fig. 1
shows calibrated input power,
measured input power, and out-
put power in the 3-, 10-, and 25-
Watt positions.

One thing that becomes evident
right away is that the input to the
final amplifier stage is not 50
Ohms. In fact, it calculates out to
about 85 Ohms! That's not sur-
prising in view of what | stated ear-
lier. Remember that in this mode,
your input signal drives the final
stage directly. In the 10-Watt
stage, the swris excellent, but this
is due largely to the resistive pad
employed at the input to the driv-
er. Here, calibrated and mea-
sured readings agreed each time.
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In the 3-Watt position, the swr ap-
peared to 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-
sired drive range.

When was the last time you saw
an amplifier that put out 200 Watts
for 2.5 Watts of drive? Or, for that
matter, 100 Watts output for 1/2
Watt of drive? (This amplifier
ought to make happy those types
who insist on using handie-talkies
as mobile rigs.) We did not mea-

The Omni antenna.

AN IMPROVED
OMNI FROM GROVE

The Omni, developed by Bob
Grove and now improved, is a
non-directional vertical dipole
with continuous 30-960 MHz cov-
erage. A single 66-inch element
works on the harmonic principle 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-

sure linearity, although on-air re-
ports have been good. At no time
was | able to get more than 200
Watts out of the amplifier, and at
that output level the voltmeter still
indicated 14 volts. MM rates the
current consumption in this mode
at 30 Amperes, so the RS-35 can
do the job nicely.

In this particular model, the rf
VOX keying didn’t work at all. I'm
not sure what caused this prob-
lem, but the unit | obtained was
one of the early production mod-
els, so | must assume component
failure. One other area of com-
plaint is the method used to con-

EW PRODUCTS

cluded. Requires a TV type-F con-
nector on your coax.

For further information, contact
Grove Enterprises, Inc., PO Box
98, Brasstown NC 28902; (800)-
438-8155.

NEW SLIMLINE
OHMMETER BY NES

The new addition to the Slimline
series of digital panel meters al-
lows reading resistances never
before 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.
The contact resistance of a
switch, relay, or connector, can
easily be measured.

The Slimline ohmmeter uses
high-stability, amplifier circuits to
permit better accuracy and stabili-
ty than most laboratory units.
These integrated circuits 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 2-wire-measurement
technique. With the 4-wire ap-
proach the extra two wires allow

SWITCH
under tast

-

4-'WIRE RESISTANCE
Mmu REMENT

——

L=

nect the front panel to the internal
circuit board: The panel uses a
7-pin inline socket, much like half
an IC 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
| spent nearly a half-hour after
making the receiver tests trying to
get the panel back on and make
contact. Conversations with the
US importer indicate that this
method of connection has been
changed to a flexible ribbon cable.
At least the folks at MM are re-
sponsive to complaints!

This is indeed a clever amplifi-

automatic compensation of all
wire, connector, and switch resis-
tances in the measurement path.
The 2-wire approach allows man-
ual zeroing of the path's resis-
tance. There are many propo-
nents of each; both have their
advantages.

As with all Slimlines, the meter
mounts on the front of the panel
only. The meter measures 32 x
4% x 3" and can be adapted
easily for programmable con-
troller or computer interface. Par-
allel or strobed BCD, serial ASCII,
RS232, or RS422 are all available.
This allows an easy way to grow
into an automation test or CAM
system.

As with all NES meters, the
Slimline ohmmeter is backed by a
full 3-year unlimited warranty.

For more information or appli-
cation assistance, call or write:
NES, Inc., 3003 Wakefield Drive,
Carpentersville IL 60110; (312)-
426-5900.

UNCLE BILL'S SOFTWARE
CODES AND ANTENNAS

Uncle Bill's Code Course is a
Morse code fraining program de-
signed for the Commodore C-64
and C-128 computers. The Code
Course is very user friendly. The
program is broken into three
parts, allowing instruction at any

The NES Slimline ohmmeter.
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er, and one which any 144-MHz
operator would love to have in his
or her station. The advantage of
being able to custom-tailor your
input-drive requirements make it
only that much more desirable,
and it takes care of the need for a
high-power amplifier for SSB/ICW
and FM simplex work. I'd venture
to guess that it would also work
nicely in repeater service, derated
to the 100-Watt level with a small
cooling fan. That is indeed an
enormous 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 for the student to
press a key, then hear the proper-
ly sent Morse code equivalent and
view the character on the screen.
The sight and sound combination
is used for emphasized (dual sen-
sory) learning.

Part 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 will continue
until the proper response is made,
or a special key is pressed to as-
sist the student. At the end of each
session in this part, the computer
will grade the student'’s progress.

Part 3 sends properly formed
Morse characters in random
grouns of five characters each.
The sending speed is selectable
from 5 GPM to 20 GPM. This part
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
time.

Random code groups were se-
lected, as they are the most diffi-
cult to “copy.” Mastering of this
section will enable the passing of
any code test given, including the
commercial Radio Telegraph Op-
erators test.

All Morse is sent at 20 WPM.
Hence, the student has only to
learn character sounds once. This
method is sometimes referred 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-



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, verti-
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 display, and a
model of your selection will be
shown graphically, complete with
dimensional labels.

Part 2: Designs dipole antennas
of reduced size for the ham who
does not have the necessary lot
size for full-sized HF antennas.
The operator has only to enter
the frequency of planned opera-
tion and answer a few questions
about his own circumstances (all
menu driven). Based upon the re-
sponses, a computer model of a
custom designed antenna will be
displayed. All dimensions are
given with the graphics model.
The "“Antenna System’’ is particu-
larly useful for designing 80- and
160-meter antennas.

Operating instructions are in-
cluded as a part of the program,
and are carried on the screen.

For further information, 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 Listener's Handbook ,

by Bob Grove.
Virtually every topic of interest

is explained in Bob's easy-to-un-
derstand manner. Subjects in-
clude the radio spectrum and its
users; security and surveillance
equipment and techniques, In-
cluding scrambling; how 10
choose a receiver, selecting 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-yourseifer, Bob
has included a special home

“When You Buy, Say 73"

Yaesu's YS-500 meter.

projects section with easy-to-build
filters, tuners, receivers, de-
scramblers, antennas, power sup-
plies, converters, amplifiers, and
other essential accessories for the
serious listening hobbyist.

Containing 94 pages (soft-
bound, 8-1/2 x 11) and more than
100 illustrations, charts, and ta-
bles, The Listener'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.

MONITORING TIMES
GROWS TO 40 PAGES

Monitoring Times, the compre-
hensive and timely tabloid on
monitoring 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 satellites, law enforce-
ment radio to private broadcast-
ers, aircraft to ships at sea, for
complete listening coverage. Free
sample available upon request to

the publisher, Grove Enterprises,
Inc., PO Box 98, Brasstown NC

28902.

RF NOTES #2
RF Notes No. 2 is the second in

the series of rf design-aid pro-
grams for problems frequently ex-
perienced in radio frequency de-
sign. RF Notes No. 2 contains four
programs and can aid in such ac-
tivities as “‘Inductor Design." Sin-
gle-layer coils, both close- and
space-wound, and Toroid coll de-
sign. '"‘Complex Impudence
Matching Circuit Design includes
L, PI, T, and wideband configura-
tions. "*Attenuator Pads,"” designs
11 different pad configurations.
Additionally, a short program,
““Capacitor Application Evalua-
tion,” is included. Color or mono-
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 1o
60 MHz. The YS-500 performs the
same measurements covering the
140-t0-525-MHz range. Three
functions provide monitoring of ei-
ther forward or reflected average
transmitter output power for CW,
AM, FM and FSK modes, and
vswr for testing the performance
of antennas. The linear circuit de-
sign assures accurate measure-
ments with minimum insertion
loss over the entire specified fre-
quency range, even at low power
levels.

For further information, contact
any Yaesu dealer or Yaesu Elec-
tronics Corporation, PO Box 48,
Paramount CA 90723.

the problem.

for Radio
Amateurs

PO Box 931

73 does not keep subscrip-
tion records on the premises,
therefore calling us only
adds time and doesn’t solve

Please send a description
of the problem and your
most recent address label to:

Subscription Dept.
Farmingdale, NY 11737
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Atari

Explodes

Atari’s new computer

serious threat to Macintosh.

Will the Amiga survive?

By Joseph Sugarman

Imagine this. If | could
offer you a Macintosh computer—(a com-
puter that sells for over $2000)—for one third
the price, you might wonder.

But what if | offered you a better computer
with none of the disadvantages of the Mac
and what if | added new features which im-
proved its speed and performance? That's
exactly what Atari has done in an effort to
grab the ball from Apple and really explode
into the personal computer market.

HEADING EFFORT

Heading the effort at Atari is Jack
Tramiel—the same man who built Com-
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 Atari is a perfect example.

First, let's compare the new Atari ST to the
Macintosh and the Commodore Amiga. Sorry
IBM, we can't compare the ST to your PC
because yours is almost five years old, much
slower, and, in my judgement, over priced.
Price The cheapest you can get 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 with a two-button mouse, a disk drive
and a color monitor. The Atari ST sells for
$699 with a two-button mouse, a disk drive
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 of 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 sharpes! screens in
the industry. The Atari ST has 256,000 pix-
eis or aimost a third more than the Mac. And
the Atari color monitor compared to the
Amiga in its non interlace mode is 128,000
pixels or exactly the same.

Power All the computers have a 512K
memory with a 68000 CPU operating with a
32-bit internal architecture. But Atari uses four
advanced custom chips which cause the
CPU to run faster and more efficiently giving
it some tremendous advantages. For exam-
ple, it has a faster clock speed of 8Mhz com-

The Atari 260 ST is a seri-
ous challenge to the Apple
Macintosh and will open
up a major fight in the
personal computer market.

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.
This is the part | love. The Mac has
a small 59-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 32" disk drives run
at variable speeds—slowing down as they
run. The Atari 32" drives 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 million
bits per second. There are two joy stick ports
and a 128K cartridge port for smaller pro-
grams or games. It has 512 colors (for the col-
or monitor), it has a unique MIDI interface in-
to which you can plug your music synthesizer
and record or 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
titles. In fact, I'll predict that eventually the
Atari will have more software than the Mac.
There are now hundreds of titles, from word
processing to spread sheet programs, from
graphics 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,
isten to what the press is saying. Byte
Magazine just called it the ““Computer of the
year for 1986." Creative Computing exclaim-
ed, “"Without question, the most advanced,
most powerful micro computer your money
can buy.” and finally, the Atari ST is the best
selling computer in Europe and acclaimed,
“The computer of the year," by the European
personal computer press.

| am going to make the ST so easy o test

in your home or office that it would be a"

shame if you did not take advantage of my

ofter. First, | will offer the computer

itself for only $299. You will need, in addition,
either one or two disk drives and either an
Atan monochrome or color monitor or your
own TV. If you order with your credit card dur-
ing our introduction | will ship your order and
only bill you for the postage and 1/3 the pur-
chase price. | will also add a few software
packages free including “Logo’’—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 graphics 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 I'll 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% off the retail price.

But act fast. We have only 2,000 units and
1,000 free memberships that we will offer 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(40608) $299

Disk Drive (4056B). .. . ............ 199
Monochrome Monitor (4057B).......199
RGB Color Monitor (4058B)...... ... 399

Note: A list of software will come with the unit.
IBM is a regstered rademnark of international Business Machines
Corp. Commodore & Amiga are trademarks of Commodore Elac
tronics LTD. Appée & Macintosh are trademnarks of Apple Com-
puter, Inc. Atan, 5T & Logo are trademarks of Atari Corp.

PRODUCTS

iz

One JS&ﬂ; Plaza
Northbrook, lllinois 60062

CALL TOLL FREE 800 228-5000

IL residents add 7% sales tax. ©JS8A Group, Inc., 19886



from page 4

So, what have you found to
work best in spreading HI? Has
anyone found demos in shopping
malls to do anything? Most of the
ones |'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 self-de-
structive drive to show off esoteri-
ca such as slow-scan or RTTY at
fairs and malls. These are just
ego-gratification exercises. If we
want to get HI around we may do
better to stick to simple things like
voice communications and rag-
chewing. What've you found?

To change metaphors, | think
you may find that it's important
both to expose and re-expose the
potentially infected to the virus.
It's sort of like getting them to take
the bait, then setting the hook.

In my case, Fred had me baited,
but the hook didn’t really set until
about five years later 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—per-
manently. So let's hear it on how
you got caught up in amateur ra-
dio. Did you go for the bait and get
hooked like | did? We can learn
how to spread our joy to others if
we share our experiences.

Yes, | know, you've probably
never written to 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. | expect
you to join me and the others to
get some recognition for the hob-
by, to get more hams, and to 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. Let
me know so | can do it some more.
| can make 73 any way | want it,
and what | want is to make itsoit's
got what you want to read and will
help amateur radio to grow. Let
me hear from you.

WHILE YOU'RE WRITING

One thing that is never far from
my mind is getting a new piece of

EVER SAY DIE

ham gear. So, like you, | read over
the ads carefully. Since the small-
er the type, the better the bargain,
| tend to get out my magnifying
glass and go over the dealer ads
with particular care. But | find my-
self getting confused. Oh, | know
most of the model numbers, but
not all. And | remember some of
the recommendations |'ve gotten
over the air, but I'm not so sure
about some of the gear I'm inter-
ested in buying.

What I'd like to see is a regular
listing—maybe 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 to nine—I'll tote up the
votes and run them in 73, listing
the make, model, number of
votes, and average score. Sure, |
expect a manufacturer will send in
a nine for his equipment, and his
competitor will send in a zero. But
by the time we have a few hundred
votes, we'll have a very good idea
of where truth lies.

Another thing. | enjoy reading
the reviews of new products as
much as you do. But I'd much
rather know the opinions of a
dozen or so active hams who
bought the unit, after using it for a
few 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 too critical. | want to know
what the average ham thinks of
the product—what you think of it.
So, the next time you buy a new
piece of gear—an antenna, a rig,
an HT, test equipment, 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 | print it | might
just extend your subscription a
month or two—maybe a year, if |
find your opinions particularly in-
teresting. Mostly you'll be doing
it either 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 talk
about ease of 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

Hmmm, that paunchy chap on the left has been dipping into too many
dim sum. That's me with Tim Chen BV2B in the middie and Ken Miller
K6IR on the right. Ken and | have been visiting Tim every October for a
while while on a round of Asian consumer electronics shows. As a
matter of fact a surprising number of hams are on the trip with us—which
makes it all the more fun. Maybe you worked Tim or his recent visitor,
Barry Goldwater, during their January stint.

interested in what you think of the
products which are currently be-
ing advertised in the ham maga-
zines. But | 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
seeing Gonset Communicators
selling at Dayton!

Once I'm able to get your Home
Test Report into 73, I'd like to set
up a place on the reader-service
card for everyone to vote for the
most helpful report of the month,
with perhaps a $100 reward for
the winner. | believe that good ac-
tions should be rewarded.

Send your reports to Home Test
Reports, 73 Magazine, WGE Cen-
ter, Peterborough NH 03458.
And, yes, | want to hear from hams
anywhere in the world.

AND ANOTHER THING. . .

The word is that a few of you
have been busy doing more than
just rag-chewing. | don’t put much
stock in these reports, but just in
case you have been playing
around with some crazy things
like slow-scan, RTTY, satellites,
moonbounce, or such, know that |
want to hear more about what
you're doing and, if you know, why
you're doing it.

it's been years since | used
RTTY, so | hardly know where to
start today. What do you recom-
mend | buy? Do 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 | hope to work on
RTTY these days? How many
standards are there? Do | use the
old five-bit code, ASCII, or what?

My old 1948 RTTY gear should

probably be in a ham museum
NOW.

Is there any reason for me to get
going on slow-scan again? | tried
that around 15 years ago and had
a ball. But then, like most every-
one else, | got bored with the lack
of program material from others—
and lazy in making my own. | re-
member a chap getting DXCC on
slow-scan—how many countries
might | work today if | had a good
station? Are any DXpeditions
dragging along slow-scan equip-
ment? | remember making SSTV
contacts when | operated from
KC4DX on Navassa back in 1972,
and also from Amman as JYBAA,
and also from JY1 in 1973.

What's my best bet in gear to
work through OSCAR these
days? My old 432/145-MHz 1975
setup is long gone. My best DX
was Moscow, where | had a 20-
second window one day. That
took some doing—and luck. But
what should | get now to get on
with a good signal? If you're work-
ing the satellite with some suc-
cess, let me know what | need ina
rig, a receiver, and antennas.

One of my great enthusiasms
around 15 years ago was Cross-
band repeater operation. | had
WR1AAB set up on our nearby
Pack Monadnock mountain, with
cross links to six and ten meters.
With that, the local two-meter
gang was able to make lots of con-
tacts all around South America. |
had another repeater setup at
home linked to 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,
| might be in your neighborhood
and want to see what | can work. |
get around a lot—a whole lot.

So if you're having fun with
some special ham interest, tell me
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and the other 73 readers 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. | know some things to do and
you'll tell me more, but I'm looking
for someone for my staff who can
make my W2NSD/1 ham station
really sing. | want to work with
someone to help me get active on
OSCAR again, to get on RTTY
again, and to see what | can do
with packet radio. If you know of
someone with some experience in

some of these things and who
would like more than anything
else to make hamming a life's
work, someone with some techni-
cal smarts—any age, any sex, any
race, any religion—pass the word!

Look out Ham Radio! Look out
CQ! 73is going to do those things
which should be done so you
won't want to miss an issue—and
maybe we can get amateur radio

itself moving again. We have the
greatest hobby in the worid, and
that's not just puffery. Qur hobby
is the key to getting our country
back into the act in consumer
electronics, so you and | have a
responsibility. We've got to make
amateur radio and the fun it pro-
vides known. | need your help to
do this. If we can work together,
nothing can stop us!

lems. Intended as inexpensive
tools, these programs aid in circuit
design as well as serve as an in-
valuable source of reference
material.

RF Notes 1 can aid in Mixer Cross-Product evaluations, Res-

onant Circuit design, Filter design, Microstrip and stripline
design and more

RF Notes 2 will assist in Impedance Matching circuit design
Inductor design (including Torowds), Capacitor evaluation
and more.

RF Notes 1 is priced at $57.00, RF Notes 2 is $60.00, plas

INTRODUCING SACCK
{for the C-64)
Semi-Automatic CW Contest Keyboard
(WITH INTERFACE)

SACCK is s POWERFUL sarni-aulomatic CW keyboard with its own INTER:
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SEND 2
FOR auE¢ IN RADIO FREQUENCY DESIGN
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— " PRICE e e o s s
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and fag chewing bath aasy and fun
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10 MESSAGE BUFFERN = DUPE CHECEING WITH PROPER MESSAGE
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ALL OF CRAUNTRDWICS POWERFUL HAM SOFTWARE WILL SO0ON BE
AVAILABLE FOR THME C-1H IN THE C-128 MODE

$3.00 each shipping & handiing. For PC DOS 2.1, Graphics
card required. Available in Color or Monochrome. Send

FOR FREE FACT SHFFTS WRITE

Check or MO, or write 10:

% RF Enterprises

P.O. Box 4042, Diamond Bar, CA.
91765 714-594-8741
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CRUMTRONICS
SOFTWARE DIVISION
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FORT WAYME, IN dilisl
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’I.ittle Board™ $249

The World's Least Expensive CP/M Engine

Low pass T.V.I. filters from
Barker & Williamson

FL10/4500 FL6/1500 FL10/100 FL6/400

Frequency
Power Cut Off of Maximum Minimum Frequency
Model (Watls) Frequency ANenuation Afenuafion Range Price
FUL];'IEEHJJ‘-EI‘_‘IID 34 MHz 52 MHz i 70 db [‘- 8 - a0 MHz :529_50'
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{ 1-4 Drives, Single/Doubie Density, ® Menu-Dased system customization Had/ 100 | 150: o5 MHz l 63 MHz S0db | & meter $25.00°

1-2 sichedd 40/80 track) & Operstor-fnendly MENU shedl | | | !
® 2 RSZ3C Senal Ports (759600 baud & * OFTIONS . Py ng

75-38, 400 baud), 1 Centronics Printer Port ® Source Code All above fo match Add $2 shipping

+19VDC at 05A / On board -12V converter ® ZRDOS and antennas.

& Hard disk expansion to 60 megabytes

& 5CS1/PLUS™ mult-master |/O
expansion bus

® Local Area Metwork

® 51D Bus Adapter

® Only 5.75x 7.75 Inches, mounts directly to
a 51/4" disk drive

& Comprehensive Software Included:
® Enhanced CP/M 9.2 operating system
with ZCPR3
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COMPUTERS INCORPORATED
67 East Evelyn Ave. « Mountain View, CAS4041 . (415)962-0930 . TELEX 4940302 =

68 73 for Radio Amateurs » March, 1986

ALL OUR PRODUCTS MADE IN USA
BARKER & WILLIAMSON

Quality Communication Products Since 1932

Al your Distributors write or call

10 Canal Street, Bristol PA 19007 ﬁ
==

(245) 788-5581

EMaE B (o TROWE Thoo inc.
CP /P Degital Researchy, T0PRO™ & TRDOS™
Ectwsion, Inc; Turto DOS=, Software 2000, Inc

=

o




ONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

DX CONTEST—
PHONE ARRL INTERNATIONAL
Starts: 0000 UTC March 1
Ends: 2400 UTC March 2

This annual DX contest for all
DX hunters is sponsored by the
ARRL and open to all amateurs
worldwide. W/VE amateurs are to
work as many amateur stations in
as many DXCC countries as pos-
sible on 1.8 to 30 MHz, excluding
the 10-MHz band. Foreign ama-
teurs are to work as many W/VE
stations in as many states and
provinces as possible. Check
QST for any last-minute rule
changes. Operating categories in-
clude:

(A) Single Operator—one per-
son performs all operating and
logging functions. Spotter nets
are not allowed and only one
transmitted signal may be used at
any given time. Within the single-
operator category, participants
may compete within all band or
single-band categories as well.
Single-band entrants who make
contacts on other bands should
submit logs for checking pur-
poses.

(B) Multi-Operator—more than
one person operates, checks for
duplicates, logs, etc. Within this
category, entrants may compete
within single-transmitter, 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. Multi-op single-transmitter
stations must keep a single,
chronological log for the entire
contest period.

Two-transmitter multi-op en-
trants are limited to only two trans-
mitted signals at any given time.
Again, each station must stayon a
given band for a minimum of 10
minutes. Both transmitters may
work any and all stations; the sec-
ond transmitter is not limited to
only working new multipliers.
Each of the transmitters must
keep a separate log.

With an unlimited number of
transmitters for multi-op entrants,
only one transmitted signal per
band is permitted at any given

“When You Buy, Say 73"

time. Separate, chronological
logs must be kept for each band.
(C) QRP—10 Waltts input or
less (or 5 Watts output or less),
single operator, allband only.
Operators must observe the
limitations of their operator licens-
es at all times. Your callsign must
indicate your DXCC 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 only once per
band; no crossmode, crossband,
or repeater contacts. Aeronauti-
cal- and maritime-mobile stations
outside the US and Canada may
not be worked for QSO or multi-
plier credit by W/VE stations. All
transmitters and receivers must
be located within a 500-meter-di-
ameter circle, excluding directly-
connected antennas. This pro-
hibits the use of remote receiving
instaliations. However, multi-op-
erator stations may use spotting
nets for multiplier hunting only.

EXCHANGE:

W/VE stations send RS and
state or province. DX stations
send RS and power as three-digit
number approximating transmit-
ted input power.

SCORING:

All stations count 3 points per
valid QSO. W/VE multiply QSO
points by sum of DXCC countries
(except US and Canada) worked
per band. DX stations multiply
QSO points by number of US
states (except KH6/KL7) and Dis-
trict of Columbia (DC), VE1-7,
VO, and VEB/VY1 worked per
band (58 maximum per band).

AWARDS:

Plaques awarded to top W/VE
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, QRP, multi-op single-trans-
mitter, multi-op two-transmitter,
and multi-op unlimited cate-
gories—plus additional special
plaques as sponsored. Certifi-
cates will be awarded to top sin-
gle-operator, allband entries from
each country and ARRL section;
top single-band entries in each
US call area and each country; top
multi-op entries in each country,
US call area, and in Canada. Addi-

Mar 1-2 ARRL International DX Contest—phone
Mar 8-10 Virginia State QSO Party

Mar 15-16 YL-ISSB QSO Party—CW

Mar 15-16 Bermuda Amateur Radio Contest

Mar 29-30 Rio CW DX Party

Apr12-13 CARF Commonwealith Phone Contest
Apri4 ARRL 144-MHz Sprint

Apr22 ARRL 220-MHz Sprint

Apr 30 ARRL 432-MHz Sprint

May 8 ARRL 1296-MHz Sprint

May 17 ARRL 50-MHz Sprint

May 31-Jun 1 National 6-Meter Invit. Net Activity Day Contest
Jun 7-8 ARRL VHF QSO Party

Jun 28-29 ARRL Field Day

Jul 1 CARF Canada Day Contest

Jul 12-13 IARU Radiosport Championship

Aug 2--3 ARRL UHF Contest

Aug 16-17  New Jersey QSO Party

Sep 13-14 ARRL VHF QSO Party

Oct11-12 Rio CW DX Party

Nov 1-2 ARRL Sweepstakes—CW

Nov 15-16 ARRL Sweepstakes—phone

Dec 5-7 ARRL 160-Meter Contest

Dec 13-14 ARRL 10-Meter Contest

tional single-band and multi-op
certificates will be awarded if sig-
nificant effort or competition is dis-
played. Also, DX entrants making

more than 500 QSOs on either
mode will receive certificates.
ARRL affiliated clubs also com-
pete for gavels on three levels: un-
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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. Multipliers
should be clearly marked in the
log the first time worked. Entries
with more than 500 total QSOs
must include cross-check sheets
(dupe sheets). All operators of
multi-op stations must be listed.

Entries must be postmarked
within 30 days of the last contest
weekend, otherwise they will be
classified as check logs—no ex-
tensions, no exceptions. All sta-
tions are requested to send their
entries in as early as possible.
Each entrant agrees to be bound
by the provisions of the ARRL
rules, licensing authority, etc. The
decisions of the ARRL Awards
Committee are final. Usual ARRL
disqualification rules apply. Ad-
dress entries and forms requests
to ARRL Headquarters, 225 Main
ot., Newington CT 06111.

VIRGINIA QSO PARTY
Starts: 1800 UTC March 8
Ends: 0200 UTC March 10

The 1986 QSO party is again

Wwondering

Qur new ‘86 catalog

when the new Dick Smith
Electronics Calalog was coming out ?

is scheduled
for April release. If s Bigger & Brighter,
with hundreds of exciting
products & pages of useful dato
Hurry o reserve your copy nowl

new

sponsored by the Sterling Park
Amateur Radio Club of Sterling
Park VA. The same station may be
worked on each band, once on
each mode. VA stations may con-
tact in-state stations for QSO and
multiplier credit. VA mobile sta-
tions must sign as mobile and may
be worked in each new county
they operate from for new QSO
and multiplier credit regardless if
previously worked on the same
band and mode in another county.
Stations on county-line borders
count for only one QSO regard-
less of the number of multipliers
they offer. QRP stations must run
5 Watts or less for their entire op-
erating time.

EXCHANGE:

QSO number starting with 001
and QTH consisting of state,
province, DX country, or VA coun-
ty. VA stations note that the refer-
ence for valid counties isthe CQ's
Counties Award Record Book,
which lists a total of 95 counties.

FREQUENCIES:

Phone—3.930, 7.230, 14.285,
21.375, 28.575, and anywhere on
160-meter band except in DX win-
dows. CW—80 kHz up from the
low end of each HF band and any-

where in 160-meter band or Nov-
ice subbands.

SCORING:

Count one point per voice QSO;
two points per non-voice QSO
(RTTY, CW, SSTV). No cross-
mode QSOs. VA stations multiply
total QSOs by the sum of states,
Canadian provinces, DX coun-
tries, and VA counties worked.
Others multiply QSOs 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 top-
scoring stations in the following
categories: High VA single opera-
tor (fixed location, multimode);
high VA CW-only station; high VA
mobile; high out-of-state (includ-
ing DX) station; high VA QRP sta-
tion; high 4th call area club award;
and high out-of-state station. Cer-
tificates awarded to winners of VA
counties, states, Canadian prov-
inces, and DX countries.

ENTRIES:
Follow ARRL standard contest

guidelines for logs. Indicate each
new multiplier as worked and in-
clude a summary sheet with your
log. Indicate on summary sheet if
mobile, QRP, or if entering 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 1,
1986, and should be addressed
to: Virginia QSO Party, c/o Barry
Pybas KW4l, 313 W. Derby Ave.,
Sterling Park VA 22170.

WISCONSIN QSO PARTY
Starts: 1800 UTC March 9
Ends: 0100 UTC 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 operate from. No
repeater QS0Os allowed! Entry
classifications include: single op-
erator, single transmitter; muiti-
operator, single transmitter; multi-
operator, multi- transmitter; single
operator, Novice/Technician.

EXCHANGE:

RS(T) and state, province, or Wi
county.
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Rugged TRYLON ABC* towers
designed and fabricated in
Canada to survive the severe
northern climate, now

available in the USA at
REASONABLE PRICES
ranging from $330 to $2500
and heights between 32 and

EASY ASSEMBLY': Lightweight
d-foot tmangular secnons n a
modular rapenng design.

MADE TO LAST: High tensile
strength steel and quality zine

speahication). Painung available

(ASTM A-526

ATTENTION

Foreign Computer Stores/
Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of mi-

crocomputer information that
CW/Peterborough provides.

Zanc-plated steel bolts. Virtually

mamtenance free.

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling inCider,
80 Micro, Run, HOT CoCo
and AmigaWorld, contact:

DICK SMITH ELECTRONICS
where you'll find
EVERYTHING FOR THE
ELECTRONICS ENTHUSIAST !

A

Guyed and free-standing versions
available; shipped Factory Direct
and guaranteed ONE FULL
YEAR atter installanon

Whnte or call BIX SUPPLY CO.
tor full informanon and prce
sheet,

&

Y

r___..

V.
A

7
/
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Please resarve my ::t:g:w of the 19864 Dick Smith I
Catalog | enclose $1 to cover shipping

tor Diealer Information wrve TRYLON MANU

I} i
| 5
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!

| rame | e | P | pcrurNG comeany, o SANDRA JOSEPH

! || [ WORLD WIDE MEDIA
W A R | ] | e e e TS S06 EARY AL SO

| civ | | | L b wscomun ™ NEW YORK, NY 10016
DICK S L ECTIONCS Hic ; P.O. BOX 388, CORFU, NY 14036 TELEX—620430

B 7 G 50x 7249 seawooa Ciy Ca 94063 B | Te.: (716) 599-3791 after 6 PM

EVERYIMING FOR THE ELECTROMIC'S ENTHUSIAST
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FREQUENCIES:

Phone—3.890, 7.290. 14.290;
CW—3.550, 3.275, 7.050, 7.125,
14.050, 21.150.

SCORING:

Phone contacts count 1 QSO
point; CW contacts count 2 QSO
points, Wisconsin stations multi-
ply QSO points by total number of
states, provinces (13 max.), and
WI counties. DX countries count
for QSO points but not multipliers.
Non-WI stations multiply QSO
points by number of Wisconsin
counties (72 max.). As a bonus,
WI| mobiles/portables add 500
bonus points for each county that
you operate form outside your
home county with a minimum of
15 QS0s per county to qualify.

ENTRIES:

All entries must contain a log
consisting of: time in UTC, call,
RS(T), state, Wl county, mode,
and a score summary. Summary
must include your name, address,
and callsign. Circle new multipli-
ers as worked. Logs containing
more than 100 QS0Os must be ac-
companied by a dupe sheet (use a
separate dupe sheet for 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 QSO Party, clo
West Allis Radio Amateur Club,
PO Box 1072, Milwaukee WI
53201.

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 contacts
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
DOK#, Bermuda stations add
parish. US and Canadian stations
may exchange reports with West
German, UK, and Bermuda sta-
tions only. UK and West German
stations may exchange reports
with US, Canadian, and Bermuda

Bermuda stations, the multiplier
is the total number of states,
provinces, countries, and DOK#
worked on each band. A multiplier
may be counted only once per
band.

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 of each
year. Round trip air transportation
plus accommodation will be pro-
vided to overseas winners to en-
able them to receive their awards.

ENTRIES:

BERMUDA AMATEUR stations only. Bermuda stations Logs must show all dates and

AWARDS: RADIO CONTEST may work stations in the UK, US, times in UTC. A separate sheet
Awards will be presented to the Starts: 0001 UTC March 15 West Germany, and Canadaonly. must be used for each band. All
highest single-operator scores in Ends: 2400 UTC March 16 contestants should compute their

each state and province. Wiscon-
sin awards to 10 highest single-
operator entries plus highest
multi-operator single- and multi-
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.

Radio equipment
not includad

Also Avallable

Floor Space: 51" Wide by 30" Deep

This 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-hour contest period, your
total operating time cannot ex-
ceed 36 hours, with off periods
clearly logged. Each off period

...atlast. ..
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$184.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelfl for your
viewing comfort and ease of operation

FINISHES: Walnut or Teak Stain.

Floor Space: 39" Wide by 30" Deep

Additional Information on Request

Checks, Money Orders, BankAmericard
and Master. Charge Accepled

F.0.B. Culver City. {In Calit. Add 6% Sales Tax.)
. DEALER INQUIRIES INVITED —.

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

S9

own scores and check for 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 committee. An excess of
claimed duplicates may mean dis-

TUBES

andIC’s
M FAST DELIVERY

LOWEST PRICES

call Toll Free (800) 221-5802

In-depth Inventory - Indusirial & Receiving Tubes

Here are 2 dozén vxamples

3-500Z

$85.00 | 6LF6 $8.26

$199.50 S-f Amateur Radio fervicers 5728 65.00 | 6JS6C 7.46

4384 KEYSTONE AVENUE « CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870 % 811A 12.00 | 6CA7 691

' 61468 8.75 | spD1088 17.95

— - S R M2057 15.00 | 2N3055 70
_—=a =WORK THE U.H.F. BANDS _."':@ 89 50 12.50 | 2N6084 11.95
| 4CX2508 58.00 | PL259 10/$4.95
TRANSVYERTERS ANTENNAS (inct. 50 obmbateny POWER AMPLIFIERS 68838 9.50 | PL258 10/$7.95

813 29.00 | UG175/176 10/$1.55

=meters uG255/U 1.55 ea.

8122 130.00

J-BEAM - Wy A4 M WS SO a5
< g S gl I MRFAS0 1295 | UG273 2.20ea.
_'*- " = Ry - b Wl g e B
"o MML 441005 §200 95 MRF492 19.95 | M358 2.25 ea
" /1 MML 44505 $149.55
70/MBM 48 P $100.95 Major Manufaclurers Factory Boxed and Full iine of
SNV $ii3. 007 Sylvamia ECG Replacemen! Semiconductors
NOALE D ‘Sl,_-\ip T =1 TOI AL S.JII'.““PI ?”' .
ML LA42MR $41015 i £4.95 :
MG AL OMS) 5;Tu.-.r, i :J: MMLA32-100 $370.95 @@ lll:ll@mrm
MM a0 SN e LY Log4aun MMLAA2-50 . .. £199.45 :
MBSt 144 $254 40 p2utid Y §49 95 MML432.90.L $219.95 Minimum order §25.00 - Allow §3 UPS charge
TRANSLETERONIC INC.

=hal -

Box 5, 1365 309th Street, Brooklyn, NY 11218
Tel. 718-633-2800/Watts Line B00-221-5802
FAX # (718) 633-4375

Spectrum International, Inc.
Post Office Box 10845
Concord, Mass. 01742 USA

ol war WHE LFF & WN B |

(617) 263-2145
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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-
ment that they have complied with
the rules and terms of their li-
cense. All logs must be received
by the Contest Committee, Radio
Society of Bermuda, Box HM275,
Hamilton 5, Bermuda, not later
than May 31. Overseas contes-
tants are recommended to for-
ward their logs via air mail. All de-
cisions of the contest committee
are final. Bermuda Parish abbre-
viations are as follows:
SAN—Sandys

PEM—Pembroke
SOU—Southampton
HAM—Hamilton

STG—St. George
DEV—Devonshire
WAR—Warwick

SMI—Smiths

PAG—Paget

YL ISSB QSO PARTY—CW
Starts: 0001 UTC March 15
Ends: 2359 UTC March 16

The contest is open to all ama-

teurs but the emphasis is on mem-
ber participation and member-to-
member contacts. Operating
categories include: single opera-
tor, DX/WK partners, and YL/OM
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 or county, name; ISSB
number (if member), and DX/WK
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 contacts count one
point regardless of location. Only
member station contacts count for
multipliers. Multipliers are each

US, VK, ZL, and VE state or
province, plus each DX county.
When DX/WK partners contact
each other, it counts as a double
multiplier. If your total input is 250
Watts or less during the entire
QSO party, then count an addi-
tional power multiplier of two. Fi-
nal score is sum of QSO points
times the total multiplier.

AWARDS:

Special certificates will be
awarded to the winners of each
category. Regular certificates for
country, US state, and Canadian
province winners.

ENTRIES:

Logs must show date/time
(UTC), station QSOed, RST,
mode, band, SSBer number,
state/province/country, and peri-
od of rest time. Summary sheets
show states, Canadian provinces,
countries, YL/OM teams, DX/WK
teams, and pariner contacts.
Send logs and summary sheels to
Bill Early WASAWA, PO Box 401,
McHenry IL 60050-0401, prior to

April 30. Be sure to indicate who
your DX/WK partner is!

RIO CW DX PARTY
Starts: 1500 UTC March 29
Ends: 1500 UTC March 30

Sponsored by the Pica-Pau
Carioca (Rio Woodpeckers CW
Group), PO Box 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 DX stations, en-
abling DX stations to obtain QSLs
valid for 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 “CQ RIO DX
PTY.” Use all HF amateur bands
within your own station license au-
thority. Exchange RST, name,
and QTH. There are no logs, but
quick QSLing (via bureau or di-
rect) is essential.

Reference frequencies are as
follows: 3.510/3.520, 7.020/7.030,
14.030/14.050, 21.030/21.050,
21.130/21.150, 28.030/28.050.

CMC COMMUNICATIONS, INC.
5479 Jetport Industrial Bivd. « Tampa, FL 33614

Phone: 813-885-3996
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TUBES BOUGHT, SOLD AND TRADED

SAVE $85—HIGH $$$ FOR YOUR TUBES

Call Toll Free 800-221-0860
Tubes
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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 |
have been asking you for input on
what you all consider important
RTTY topics. | get quite a kick out
of your letters and try to answer
every one of them. What | have
failed to do, however, is let the rest
of you in on what your vocal (prolif-
ic) buddies have been saying.

One of you, who shall remain
nameless for reasons that will
become obvious, writes that he
has ‘‘obtained’ a copy of Clay
Abrams' RTTY program, detailed
here last month, and wonders
where he might obtain instruc-
tions for the program. Well, if you
did not receive instructions with
the copy you obtained, | will as-
sume you obtained a “bootleg”
copy, that is, one made for you by
a buddy, and not bought from
Clay. You see, that's the problem.
The number of copies circulating
is s0 many more than the number
of 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
full 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, | 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 Spinler
KAOUBM, a new Novice licensee
out in Blooming Prairie MN.
Patrick is an Apple buff who would
like to take a shot at writing a
RTTY 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,
sernously, Patrick, read along with
this column over the last few, and
coming, months, and | think you
will get the ideas you are looking
for. And when you get it together,
let me know, so we can share it
with the multitudes, okay?

Dave Machilitt, a consulting en-

tomologist (I wonder if he is good
at debugging programs) in Ven-
tura CA passes along the newslet-
ter of his local computer club.
With quite a bit ofinterest in both
the CoCo and C-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 reading about them here in
“RTTY Loop' have turned out
quite well, particularly some of the
AEA gear. He has some specific
questions, however, which | can-
not find answers to, so | will throw
them out to you. He asks, "On
bringing up the AEA CP-1 pro-
gram, must | boot it up every time
to get the separate QSO buffer;
one of the nine message buffers?
Can't | bring them all up at the
same time? What good is my 1541
(disk drive)? Maybe I'm not stor-
ing the material correctly? | also
can't load a message port to putin
a guy’s call without leaving the TR
mode. Other hams do it. How do |
do it? If | leave the TR mode, of
course, | lose all the 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 lo-
cating press wireless signals,
such as AP or UPI, on the HF
bands. One of the problems you
will have in finding press signals
for domestic consumption is the
relocation of many of 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-99/4A
user. | hope that the material pre-
sented here a few months back
regarding RTTY programs for the
Tl was of use to use to you, and |
am happy to send along the mate-
rial you requested.

Thanks for the kind words from
Pam KB6DKZ in Saratoga CA. |
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glad you find this column as useful
as | hope it is, and will continue to
try to answer all your questions.

Glenn Farnsworth K2ZEHM—
Howdy Do! As another Apple
user, | hope you have not been
discouraged in your attempts to
get onto RTTY. Again, | hope the
material | sent along will provide
some aid, and | hope to see you on
the air real soon.

Let's see who else | can find in
the file. Tom Dillon WJEM of Los
Gatos CA—thanks for the com-
ments and | hope you are doing
well on RTTY. Jim Conrad from
Odessa TX—my best to you as
well. Hope your VIC is RTTYing by
this time. If he's not looking, I'll
even pass along regards to fellow
73 Associate Editor Bill Gosney
KE7C, who has been known to
read this column now and then.
Bill runs a mean award program,
folks. When you finish this issue,
why not flip to page 64 of the Janu-
ary, 1986, issue and take a look?

Commodore owners, listen up. |
need your help. | have a letter here
from Jeff A. Bordeaux which asks
some questions | have not seen
addressed before, and maybe
one of you has the answer. He
says that he has been told that,
“amateur RTTY communications
can be demodulated with a stan-
dard Bell type 103 modem used
for telephones. Basically, you are
supposed to program the RS-232
port on the Commodore-64 for 50-
baud operation, five data bits, and
modify prescaler values to receive
at 45.45, 50, or practically any
baud rate. A simple translater pro-
gram derives ASCII characters off
of the five-bit Baudot patterns.

“The method doesn’t seem to
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work for me. Maybe the 200-Hz
shift is too narrow for most of the
RTTY signals here; maybe the re-
ceive frequency tolerance in my
1650 Automodem is too small,
etc. | wonder if you may have had
contact with someone who has
tried this and succeeded.

“In any case, | would like to use
a more versatile, but cheap meth-
od. | have heard that it is possible
to demodulate practically any
baud rate, shift, or bit pattern by
simply strapping a diode to the
Commodore user port and con-
necting it to the shortwave in
some fashion. The method is sup-
posed to use a high amount of
software overhead (machine lan-
guage), but | don't mind."”

Well, Jeff, first off, | have prob-
lems using a Bell-type modem to
receive RTTY, if only because of
the tone pairs used. Whereas
RTTY uses a 2125-Hz mark and
either a 2295 Hz space (for 170-Hz
shift) or 2975 Hz space (for 850-Hz
shift), | will concede that these fre-
quencies are not sacred, and that
by judicious adjusting of the re-
ceiver bfo any two frequencies
separated by 170 Hz (or 850 Hz)
should be obtainable.

Contrast that with the standard
tone pairs used on 300-baud
modem (Bell type 103) circuits.
For the usual operator, operating
in the “originate”’ mode, tranamit
tones are at 1270-Hz mark and
1070-Hz space; receive tones are
2225-Hz mark and 2025-Hz
space. Now, granted that the dif-
ference is 200 Hz, “only” 30 Hz
away from the 170-Hz RTTY stan-
dard, but there is a bigger prob-
lem. The mark and space are re-
versed. This could be corrected

73 for Radio Amateurs = March, 1986 73



on HF by using the reverse side-
band to receive, but transmitting
would be a problem, as it would be
offset from the receiver by a kHz
or s0.

Oh, well, | take it that these
problems are not insurmountable,
as according to your letter some-
one has done it. | will look forward
to hearing from other C-64 owners

Your Authorized
Distributor For

NEMAL ELECTRONICS

INTRODUCTORY SALE!

as to their experiences with this
scheme.

Paul Parker KF60C of Tujunga
CA has been trying to get the
shift-pot circuit shown here some
time back toworkon RTTY with an
old Globe Chief transmitter. Paul,
there is one problem there. The
shift-pot circuit is designed to shift
a variable-frequency-oscillator
circuit, not a crystal, such as you

Em

are using in the Globe. My experi-
ence, and | used a Globe Chief
many years ago, is that shifting a
crystal is difficult at best and can-
not always be done. If you want lo
use the shift-pot circuit, you might
do well to see if you can't pick up
an older outboard vfo 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 that old saw, if it's stable
enough for SSB, it should be fine
for RTTY.

Now, if shifting a crystal is the
only way you have to go, you
might try the circuit shown in Fig.
1. This vintage circuit will go well
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lettering put in with Graphicom, by
Cheshire Cat, also available from
Spectrum. Just shows to go you
what a small system can do! Take
that, Big Blue.

| have enjoyed chatting with
many of you on CompuServe's
HamMNet. While packet radio is by
far the leading topic expressed on
the keys, many of you apparently
are still interested in more "‘tradi-
tional” RTTY. The only problem is
that the loudest group is the van-
guard into new areas, while those
of you still using Model 15s just go
quietly along. Let me hear from all
of you, by any means. | have been
told that Murray RTTY is dead—
do you think that is true? We
heard that CW was dead, that AM
was dead, that SSB was dead,
and so on. it seems to be a popu-
lar pastime, declaring this or that
phase of the hobby moribund. |
don’t know, maybe it's my profes-
sion, but | am not quite so willing
to pull the plug. Are you?

As always, | welcome your com-
ments, questions, barbs, and
plaudits. Let me hear from 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 the
mill for coming months will be
columns on the Model 33 teletype
SREGTR teleprinter, as well as
a look at MacPrograms (sorry,
couldn’t help myself) that are
available for MacRTTY (grin).
More and more, you just never
know what you are likely to find in

Conversion possible for
2-meters, VHF weather, satel- |
lite TV. (See 10/74 CQ Mag.)
Requires 18 VDC; 7.5 x 2.5 X
10, 9 Ibs sh.

public-domain graphics program “RTTY Loop."
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the CompuServe CoCoSIG, and Pikesville MD
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Peter H. Putman KT2B
84 Burnham Road
Morris Plains NJ 07950

The author welcomes inquiries
and comments but regrets that he
cannot take telephone calls.
Please put your inquiries, com-
ments, and submissions in writ-
ing. Thank you for your coopera-
tion.

Continuing our discussions
from last month on transverters:
Several readers have written re-
garding the low output from the
transverter 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-series radios. You'll need a
Phillips screwdriver, soldering
iron, wire strippers/cutters, and a
short length of RG-174 coaxial
cable.

First, remove the top and bot-
tom covers on either radio. Then,
locate the six screws that hold the
back panel on, remove them, and
gently slide the panel away so as
not to pull out the nylon multi-pin
connectors. Don’t pull too hard or
you might tear a wire loose from
one of those connectors.

IC-740 owners first: On the back
panel is a series of RCA-type pho-
no jacks. One jack has nothing
connected to it 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. Desol-
der this connection from the Fl-
NAL board. Now, desolder and
tape 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
2-inch 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 transverter jack. How-
ever, you must 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 to the

BOVE AND BEYOND

XVRTR and RCVR IN jacks. For
regular HF operation, connect
XVRTR to SPARE and RCVR IN
to RCVR OUT. The bonus is that
you will have more than enough
drive to make full power with your
particular transverter.

IC-745 owners next: Locate the
cable from the RF board to the
final amplifier. Caution: Don't get
it confused with the cable from the
filter board! Otherwise, you could
wind up putting 90 Watts into your
transverter input. Locate the rear-
panel RCA-jack cluster. Unlike
the IC-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 below 1.5 MHz for a separate
longwire antenna or whatever you
would use on those frequencies.
In the case of the two mods | per-
formed locally, neither ham ex-
pressed any interest in this jack. If
that is the case for you, then re-
move the coax from this jack and

tape it off.

Next, remove the coax from the
XVRTR jack and also tape it off.
Locate the output from J10/TRF
from the RF board, and reroute it
to this jack and solder. Next, make
up about 12 inches of RG-174 and
run it from LOW BAND ANT jack
back to the input of the FINAL
board. Inspect your connections
and make sure you haven't pulled
any nylon connectors loose from
the filter board. Replace the back
panel and the covers. Finally,
make up a short (2-inch) RCA-to-
RCA plug jumper for the rear pan-
el. The configuration is the same
as for IC-740 users: 28-MHz i-f
connections for your transverter
go to XVRTR on transmit and
RCVR IN on receive. For HF oper-
ation, jumper RCVR IN and RCVR
OUT together as well as XVATR
and low band ant.

By the way, this modification re-
sulted in 10+ Watts output from a
Microwave Modules MMT 144/28
when used with an IC-745. Previ-
ous to this, the output was about 1
Watt. So the modification works
very welll One additional note:
When you make such modifica-
tions to your radio you void the
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

warranty (usually 90 days) if you
have any doubts. This modifica-
tion will not degrade the perform-
ance of your IC-740/745 one iota
and in fact makes it more useful—
at least as far as transverter own-
ers are concerned. Case in point:
| use both solid-state and tube-
type amplifiers after my transvert-
ers. The problem of drive levels
arnises in that while the solid-state
amplifiers need the full 10 Watts
or more for full power, the tube
amplifiers, which are grid-driven,
require 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 either
configuration.

My apologies to all who were
puzzied by some typos in the De-
cember, 1985, column about the
AM-6155 amplifiers. First of all,
the optional bias circuit came out
of left field. Not only did the zener
position get reversed, but also the
adjustable pot was left out of the
circuit and the text specifies the
wrong value for the series resis-
tor. Whew! Let’s try it again.

Fig. 1 shows the circuit as it
should have appeared. This cir-
cuit is not new and has been used
in many amplifiers. It has even ap-
peared in the ARRL Handbook. |
have printed it here in case you
wish to control the standby and
idling-bias current for the 8930
tube used in the AM-6155 in a
safe, reliable manner. The sug-
gested mods for AF1T break the
screen-voltage line to cut off plate
current. Either way will work. Inci-
dentally, the value of the zener is
not critical. I've used anywhere
from 33 volits up to 56 volts, but it
should be about 5 Watts to be
safe. The 5000-Ohm, 2-Watt po-
tentiometer is a fairly common
item.

If you go for the optiocnal bias
circuit, testit by grounding J1 with
the plate voltage off and measure
the voltage at the grid. It should

VRl

5K, 2W

T0 GRID
oF 8930

=135 TO -150vDC
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Fig. 1. The optional bias circuit as
it should have appeared in De-
cember’'s column on AM-6155
amplifiers.

vary from -130 voits or so down to
about -56 volts (minimum resis-
tance of R2). The contacts for
closing J1 could be derived from
your antenna relay at the back of
the amplifier. A DowKey relay
would be appropriate here.

| should also add that the plate-
idling current is adjustable from
the top cover and is marked ac-
cordingly. If you choose to lift the
screen voltage to put the amplifier
in standby, then 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 pro-
vided only 50 to 60 Watts of out-
put—largely 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 idling cur-
rent, since two that | have seen
exhibited this condition before
they were modified. However, the
listed modifications make the am-
plifier much more efficient, since
much less drive is required to
provide equivalent output.

One last correction: The 3.3-pF
input capacitor should be shunted
with 18-20 pF of capacitance, not
the input-tuning 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 unit on 144
MHz? (Boy, have | gotten a lot of
inquiries on this one!) Here's the
data compiled from Dale AF1T
and Woody Peitzer AK2F: First,
refer to Fig. 2. Locate C1, the 1.8-
pF input-coupling capacitor. This
needs to be shunted with 7-20 pF
of capacitance. You'll have to ex-
periment with the value. Use silver
mica 250-volt capacitors where
possible, not disc ceramics. Next,
locate C2, the 30-pF input-tuning
capacitor. This needs to be shunt-
ed with 20-30 pF of capacitance.
Again, you'll have to try different
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 locate the plunger assembly
marked VHF-UHF. The AM-6155
comes set up for 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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Fig. 2. Modifications necessary for putting 144 MHz on your AM-6155

amplifier.

it to prevent accidental move-
ment. Changing the plunger
changes the resonance of the cav-
ity and puts it in the 120-160-MHz
range, and setting the turns
counter on the output tuning to
about 050 to 070 may get you in
the ball park quickly when initially
tuning up.

One technique that | used when
tuning up an AM-6155 for the first
time was to bring up the filament
and grid voltages, but no plate or
screen. Next, | applied a driving
source to the input of about 1 Watt
and connected a sensitive rf milli-
voltmeter to the rf output jack. Us-
ing this combination, | was able to
tune the amplifier for maximum
output quite readily. After discon-
necting the rf millivoltmeter and
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MORSE CODE TAPE

You read about it first
in the New Products
section of ham radio:

“Many methods have been offered for
learning Morse Code, some good and
some not so good. This is o good one.”

—» Have you plateaued at 10-13 WPM#2
MASTER the code in 40% less time.

- The.method based on the scientific
principles of Skill Acquisition and
Perceptual Learning

Adopted by the U.S. MILITARY
as the new training standard

Four cassettes teach the entire alphabet in
25 trials at 20 WPMI

Includes numbers, punctuation, special

connecting adummy load, itwas a
simple matter to peak the four
controls quickly for maximum out-
put. It also saved a sprained wrist
from having to dial away at the
slow-turning counter.

Update: Now that |'ve given the
data for the AM-6155 conversion,
Fair Radio has gone and sold out
all the units they had. Welll Guess
I'll just have to mention that they
do have about a hundred of the
AM-6154 VHF cavity amplifier as-
semblies in stock for about anoth-
er 50 dollars. These are already
tuned for 120-160 MHz but still
need additional mods to the input
circuit to increase the coupling at
144 MHz. The critical component
there would be C3, and this proba-
bly needs to be brought up to
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about 100-pF capacitance as is
the case with the AM-6155 model.
I'd appreciate any correspon-
dence from readers (no phone
calls, please) who've successfully
put these on two meters.

It goes without saying, | guess,
that the AM-6154 can be convert-
ed up to 200 MHz. You'll need to
set the plunger assembly to the
UHF position, as indicated by the
arrows on the cavity shell. The
next step would be to 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 | receive same.

One last note regarding Fair Ra-
dio: In the recent fall/winter sup-
plement is the #A5-TUN-CAV,
which is nothing more than a tun-
able VHF/UHF cavity using a
4CX250B and 6818 driver tube.
No power supply is included. Orig-
inally part of an FAA TV-36/TU-9,
50-Watt-transmitter assembly
(shades of the AM-6155), the unit
comes complete with tubes for
about $95. The cavity is silver plat-
ed with three tuning controls, in-
cluding one with a turmns counter in
it like the 6155.

If you're handy, you can build a
power supply for this unit and will
need to supply the following
voltages: +2000V dc, +300 V 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 modifica-
tion of the input circuit should
result in an amplifier capable of
300400 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
amplifier is that 4CX2508s are rel-
atively cheap and plentiful at ham-
fests. | recently bought two that
looked brand-new (and worked
that way) for a total of $10.

Again, any conversion data is
solicited from readers. | might
even order one of these myself
and fool around with it. The UHF
capability suggests possible use
on 220 MHz as well. As you can
see, there's a lot of surplus out
there that can be put to use right
away by the VHF enthusiast. Inci-
dentally, | published 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. it's VHF Com-
munications, which is published

four times a year in Germany and
contains many useful articles,
some of which pertain to construc-
tion projects. The late Terry Bittan
G3JVQ/DJOBQ was its publisher
until his death in early 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
from 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 for

frequency counters.

Most of these articles refer-
enced a listing at the back of the
magazine for 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-board templates. The only
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 interesting reading.
VHF Communications is available
in the US from U.V. Comms, PO
Box 432, Lanham MD 20706. |
didn’t find a subscription rate but
it would appear to be around $17
per year based on the DM-to-dol-
lar conversion.

By the time you read this, the
ARRL VHF Sweepstakes will have
come and gone, but | hope that
many of you took a little time and
got on the air to make a few QSOs.
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 time to make
a performance check of your sta-
tion equipment. I've aligned many
a preamplifier, converter, and
transverter during a contest
(sometimes when | didn’t plan on
it). There sure are a lot of weak
signals to choose from.

Missed the VHF SS? There's
the ARRL Spring Sprints which
start in April. These basically are a
series of monoband one-night
contests with 4-hour periods,
hence the name “sprint."" Details
are available in QST. Again, these
are fun ways to spend an evening,
really finding out just how much
activity is around on your favorite
band.



Not much further down the road
lies the ARRL June VHF QSO Par-
ty, the first of the big four summer
contests. This is the second most
popular VHF contest with many
stations traipsing around to vari-
ous hilltops and grid squares to
give out points.

Close on its heels is the CQ
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,
DLO, JH1, G3, VE4, etc.) for multi-
pliers and has met with very en-
thusiastic response. | am co-
chairman of the CQ VHF WPX
Contest Committee with Steve

Katz WB2IK of CQ magazine and
will mention from time to time
some of the more interesting
scores and stories from this event.

Bringing up the rear are the
ARRL UHF Contest in August and
the ARRL September VHF QSO
Party. The latter is often noted for
its wild tropo openings, such asin
1984 when the Massachusetts-to-
Georgia path was worked on 1296
MHz! So, you can see that there
are plenty of opportunities to “ex-
ercise’’ your station and have fun
doing it as well.

Although VHF and UHF con-
testers are every bit as serious as

HF contesters (maybe even
more), the bands are never as

hectic and with Sporadic-E, Auro-
ra, Meteor Scatter, and Tropo
Scatter awaiting you there are
plenty of surprises. Just wait until
about five 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 DL/F/EA and other Eu-
ropeans as well.)

This might be a good time to
shop around for a used 50-MHz
rig, such as the ICOM IC-551 and
551D series. Many of these are
showing up at flea markets since
their owners have lost interest
with the declining sunspot cycle.
For those who don't know, the |C-

551 is a 10-Watt multimode with
built-in power supply, while the
551D runs 80-Watts output and re-
quires a separate supply. Unlike
most muitimode radios, they were
designed for SSB/CW operation,
with FM an add-on. The receiver
performance is most satisfactory,
although it can be improved con-
siderably with a good MOSFET
preamplifier.

Update #2: Late word from
Ivars Lauzums KC2PX brings the
news that hams in Great Britain
have been granted 50-MHz privi-
leges—the first step, hopefully, to
wide-scale 6-meter operation on
the European continent.

TEST EQUIPMENT |

AM HELP

We are happy to provide Ham Help listings
free, on a space-available basis. We are not
happy when we have o take time from other
duties to decipher 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 8-1/2 x
11 sheet of paper and use upper- and lower-
case letters where apppropriate). Also,
please make a 1 look like a 1 not an I—which
could be an el or an eye, and soon. Hard as it
may be to believe, we are not familiar with
every piece of equipment ever manufactured
on Earth! Thanks for your cooperation.

| am looking for a manual for a National
NC-183D general-coverage shortwave re-
ceiver.

Several years ago | was referred to a place
in Missouri which carried manuals and sche-
matics for older equipment. Does anyone
have the name and address of this or of any
place that would have them?

Lawrence W. Joy NO@S
586 Fremont Drive
Littleton CO 80120

| would like to locate a Johnson model #122
vio and a Johnson #6N2 vfo.

Joseph Karr N9FAU
3800 Cheyenne Avenue
Racine W! 53404

If anyone has a copy (in good condition) of
the book, The Complete Handbook of Slow-
Scan TV, by Dave Ingram K4TW.J (Tab Book
No. 859) and wants to sell it, please write and
tell me your price. | will pay in advance.

Carlos Urbina Pacheco
Calle 14 No. 1128 Norte

Torreon, Coahuila 27000
Mexico

“When You Buy, Say 73"

| need the manual or schematic and align-

ment procedures for a John Fluke differential

voltmeter, model B03D/AG. | will pay postage

and copying costs. Please write before send-
ing any material.

Robert P. Whitted DA2EB

PO Box 2567

APO NY 09123

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
for either a Radio Shack TRS-80-I| color com-
puter or an Atari 800XL computer.

Howard S. Bacon
213 Holly Avenue
So. Pittisburg TN 37380

| want to start a newsletter on slow-scan
TViradio facsimile/satellite weather photos.
Anyone who might wish to write for it should
write to me.

Howard S. Bacon
213 Holly Avenue
So. Pittsburg TN 37380

| am looking for support brackets for the
AN/URA-17 comparator-converter unit.

Charles T. Huth
229 Melmore Street
Tiffin OH 44883

| need the instructions and schematics for
the Macrotronics Terminall RTTY program. |
presently have version 2.0 manufactured in
1982. | am also interested in any and all
software for RTTY for the Model IV TRS-80

computer.

Dennis D. Watters WB#TAX
HHC, 10th Engineer
Bn.(Combat)

APO New York 09701

RE-CONDITIONED AND
LAB CALIBRATED

HP BDBA SIGNAL GENERATODR, 50 KHZ TO 65 MHZ, RF
OUTPUT 0.1 MV TOD 3V IN 50 OHMS, CRYSTAL CALI
BRATOR, 400/1000 HZ MODULATION .. ... .. $375.00

HP BO8C SIGNAL GENERATOR, 10 MHZ TO 480 MHZ O TO
01 MY TO 1V RF OUTPUT INTO 50 OHMS, AMCW
PULSE. OR 4001000 HZ MODULATION CALIBRATED
ATTENUATOR ... .... A $345.00

HP 808D SIGMAL GENERATOR, 10 MHZ TD 420 MHZ AM,
CW OR PULSE OUTPUT, 400/1000 HZ MODULATION
OMY TD 5V INTO 50 OHMS, CALIBRATED
ATTENUATOR . .o v ievrrnnrrsrnsensssssss $ERE.00

TS-510A/U SIGNAL GENERATOR, 10 MHZ TO 420 MHZ
MIL'SPEC MILITARY VERSION, SAME AS HPBOBD

$295.00

HPE14A SIGNAL GENERATOR, 800 MHZ TO 2100 MHZ, IN-
TERNAL OR EXTERNAL PULSE OR FM MODULA-
TION, 0.5 MV TD 1V INTD 50 OHMS, CALIBRATED
DETPOT .. ccncebinans ; - L $345.00

HP 818A SIGNAL GENERATORA, 1.8 GHZ TO 4.2 GHZ 01
MY TO 1V INTO 50 OHMS, CALIBRATED QUTPUT IN-
TERMNAL, EXTERNAL PULSE. FM MODULATION

HP818B SIGNAL GENERATOR 1.8 GHZ TO 7.6 GHZ, 0.1
MY TO 1V INTO 50 OHMS, CALIBRATED OUTPUT, IN-
TERNAL, EXTERNAL PULSE OR FM MODULATION

$375.00

SG-557TIURM-52 SIGNAL GENERATOR 3.8 GHZ TO 7.6 GHZ,
MIL/SPEC MILITARY VERSION, SAME AS HPE188

$325.00

HPA20A SIGNAL GENERATOR, 7 GHZI TO 11 GHZI, CALL
BRATED OUTPUT INTERNAL, EXTERNAL, PULSE,

FM MODULATION .......... R ]
HP 828A SIGNAL GENERATOR, 10 GHZ TO 15 GHZ INTER-

NAL, EXTERNA