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ICOM'’s commercial
quality scanning
receiver...Top
quality at a gem
of a price.

|ICOM introduces the
IC-R7000 advanced technol-
ogy 25-2000MHz* continu-
ous coverage communications
receiver. With 99 owner pro-
grammable memories, the
IC-R7000 covers low band,
aircraft, marine, business, FM
broadcast, amateur radio,
emergency services, govern-
ment and television bands.

Keyboard Entry. For
simplified operation and quick
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tuning, the IC-R7000 features
direct keyboard entry. Precise
frequencies can be selected by
pushing the digit keys in se-

quence of the frequency or by
turning the main tuning knob.

99 Memories. The
IC-R7000 has 99 memories
available to store your favorite
frequencies, including the
operating mode. Memory
channels may be called up by
simply pressing the Memory
switch, then rotating the
memory channel knob, or by
direct keyboard entry.

Scanning. A sophisticated
scanning system provides
instant access to most used
frequencies. By depressing
the Auto-M switch, the

IC-R7000 automatically memo-
rizes frequencies in use while
the unit is in the scan mode.
This allows you to recall

frequencies that were in use.

Other Outstanding
Features:

® FM wide/FM narrow/AM/
upper and lower SSB
modes

® Six tuning speeds: 0.1, 1.0,
5, 10, 12.5 or 25KHz

® Dual color fluorescent dis-
play with memory channel
readout and dimmer switch

® Compact Size: 4-3/8"H
x 114"W x 10%"D

¢ Dial lock, noise blanker,
combined S-meter and
center meter
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¢ Optional RC-12 mfrared
remote controller

e Optional voice synthesizer.
When recording, the voice
synthesizer automatically
announces the scanned
signal frequency.

‘Specufucatlons guaranteed

from 25-1300MHz. No addi-

tional module required for
coverage to approximately
2.0GHz.

See the IC-R7000 receiver
at your local authorized ICOM
dealer. Also available is the
IC-R71A 0.1-30MHz general
coverage receiver.

ALL THIS AT A PRICE
YOU'LL APPRECIATE.

First in Communications

ICOM America, Inc., 2380-116 Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
\ficatlons are approximate and subject to change without notice or obligation. All ICOM radlos significantly exceed FCC regulations limiting spurious emissions. R7000885




What To
Look For In A
Phone Patch

[he best way to decide
vhat patch is right for you
s to first decide what a
vatch should do. A patch
should:

+ Give complete control to
the mobile, allowing full
break in operation.

» Not interfere with the
normal operation of your
base station. It should
not require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use vour radio as a nor-
mal base station.

Not depend on volume or
squelch settings of your
radio. It should work the
same regardless of what
vou do with these con-
trols

You should be able to
hear your base station
speaker with the patch
installed. Remember, you
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .
» Without an expensive
repeater.

¢ Using any FM tranceiver
as a base station,

* The secret is a SIMPLEX
autopatch, The SMART
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT. and
power. A modular phone
cord is provided for con-
nection to your phone sys-
tem. Sound simple?

IT IS!

With CES 510SA Simplex
Autopatch, there’s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
—Call 800-327-9956 Ext. 101 today.

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474  Or call toll-free (800)327-9956

w104

How To Use
SMART PATCH

Placing a call is simple.
Send your access code
from your mobile (exam-
ple: *73). This brings up
the Patch and vou will
hear dial tone transmitted
from vour base station.
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all you have to do
is key vyour transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and some-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
vou wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, you simply
key vyour transmitter to
interrupt the phone line.
The base station auto-
matically stops transmit-
ting after you kev vour
mic. SMART PATCH does
not require any special
tone equipment o control
your base station. It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH

Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Use SMART PATCH for:

¢ Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

Mobile to Mobile via in-
terconnected base sta-
tions for extended range.
(see fig. 2.)

Telephone line to mobile
(or remote base)

SMART PATCH uses
SIMPLEX BASE STA-
TTON EQUIPMENT. Use
vour ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal
use of your radio.

WARRANTY?
YES, 180 days of warran-
ty protection. You siulplv
can't go wrong.
An FCC type accepted
coupler is available for

SMART PATCH.



KENWOQOD

...pacesetter in Amateur radio

Kenwood’s TR-2600A and TR-3600A feature DCS (Digital Code
Squelch), a new signalling concept developed by Kenwood. DCS
allows each station to have its own “private call” code or to respond
to a “group call” or “common call” code. There are 100,000 different
DCS combinations possible.

144 MHz FM TRANSCEIVER

The Kenwood TR-2600A and the
TR-3600A pack “big ng" feature:
into the palm of your hand. Il's
really a "handy handful™

TX OFFSET__ MEMORY ADDRESS
TU-35B built in programmable
sub-tone encoder
[B-2530 2-m 25 W Rf
POWEr amp
ST-2 base stand/charger

MS-1 mobile stand/charger
PB-26 Ni-Cd battery
DC-26 DC-DC converter
HMC-1 headset with VOX
Functional design 1s “user fnendly SMC-30 speaker microphone
Built-in 16-key autopatch encoae |LH-3 deluxe leather case
X STOP switch, REVerse switch 3C-9 soft case with belt hook
KEYboard LOCK switch, high effi BT-3 AA manganese/alkaline
[ency "[)t'..‘%‘! “"”,.,-",

EB-3 external C manganese/

Easy to read in direct sunlight or in 1lkaline battery case

the dark with convenient dial light R 2-m telescoping antenna

that also illuminates the top panel RA-5 2-m/70-cm telescoping
meter ntenr ‘

X houlder strar int. ba
‘[,.-xj;tmu on most MARS CD-10 call N display
ind CAP frequencies. Receive BH-2A bell hook
frequency range 1s 140-160 M More TR-2600A and TR-3600A infor

MH:
(TR-3600A covers 440-450 MHz mation is available from authorized TR-2800A [

Kenwood dealer
Channel scan or band
scan, search far open
or busy channels

10 memories, one for
non-standard repeatet
offsets

ITR-3600A has 1.5 walls
hiah or 300 mW low

KENWOOD

600A 15 avariabie for peration TRIO-KENWOOD COMMUNICATIONS

OF1€ 1111 West Walnut St

1 g prices are tyact ta change withoul notice or obligat Comptar sfornia 9022
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LET~TERS WE GET LET- TERS WE GET STACKS AND STACKS OF LET — TERS.

Dear Richie . . . Except for the name, the song’s the same. | remember spending many an evening with
my family, watching Perry Como on the Dlumont. Towards the end of the program, mailmen would
mysteriously appear, dump several large sacks of letters on the floor, and then disappear again, leaving
Perry Como alone with those thousands of letters.

Sometimes at ham radio | feel that I’'m in Mr. Como’s situation. Every day we receive short letters and
long letters from readers, asking or telling about simple subjects, easily grasped, and more complex sub-
jects that send me to the quietude of my library. Club newsletters, new product announcements, DX news,
and other written communications add to the pile.

Mind you, I'm not complaining. Quite honestly, | love to receive mail. As I’'m sure I've mentioned many
a time, reading material is like food to me — nay, like the breath of life itself. However (sorry, no "buts’’),
I've found that there /s a limit to the number of hours in a day (it took me forty years to figure this out)

. and though one should, in the name of efficiency, “prioritize,”” | must confess to a particular weakness:
| believe that if someone’s taken the time to write to the editor of ham radio, | want to take the time and
care to respond. The reply might be shorter than you might like it to be — and it may take a long time
in coming — but come it will.

There are a few things you can do to help make sure that you || get an answer in a timely manner when
you write. Here are a few suggestions:

DOUBLE SPACE your letter, regardiess of whether you type, print, or knock it out on your word pro-
cessor. Doing this makes your letter much easier to read and leaves room for me to scribble notes in be-
tween your lines.

Limit your comments to a SINGLE SUBJECT. Send as many letters as you like, but limit each one to one
topic only. Sometimes several readers will comment on the same thing — for example, an error in a for-
mula (although, of course, we rarely make mistakes). | can research your question and get an answer to
you more expeditiously this way. {The DXers among you will appreciate this. When you've worked that
rare one on several bands, don't you send separate cards for each one to make it easier on the QSL manager
or the poor guy filling out those thousands of cards?)

Keep the LENGTH of you letter to a maximum of 400 words if you can. | understand that this may be
difficult in some cases, but try. Make a game out of getting to the point quickly. (Now if only | could learn
to do that!)

Ciearly indicate if you'd like us not to PUBLISH your letter. | can’t guarantee that we’ll print your letter
(if that’s what you’d like), but | promise that if you say “’do not print,”’ your letter will not be printed. (If
that's the case, please feel free to broach any subject. | don’t embarrass easily.) One fine point: unless
you tell us that you don't want your letter published, we'll assume we have your permission to publish it.

Don’t be afraid that what you have to say may not be important, or that your letter might be too short
(Grace a Dieul). | started this editorial with very little to say, and look at it now.

Remember, that if nothing else, ham radio is a conduit of your thoughts and interests. Its content is gathered
and published to meet your needs. The macre readers we hear from the more accurate our understanding
of your interests will be.
To the hardy few who've read this far, please write. And be patient. A response from this office wilf come.
Rich Rosen, K2RR
Editor-in-Chief

4 October 1985



NEW FROM MFJ
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MFJ-1229 Engineering, perform-

s 95 ance, value and features
1 7 sets MFJ's most advan-
ced RTTY/ASCII/

AMTOR/CW computer interface apart from others
FM (limiting) mode gives easy, trouble-free oper-
ation. Best for general use, off-shift copy, drift-
ing signals, and moderate signal and QRM levels
AM (non-limiting) mode gives superior per-
formance under weak signal conditions or when
there are strong nearby stations.

Crosshair mark-space LED tuning array simu-
lates scope ellipse for easy, accurate tuning
even under poor signal-to-noise conditions. Mark
and space outputs for true scope tuning

MF] RTTY/CW DELUXE COMPUTER INTERFACE [ 1

. A Q -s5sd3

MFJ RTTY/ASCII/CW software on tape, cables for C-64/VIC-20.

MFJ’S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM, AM
MODES, LED TUNING ARRAY, RS-232 INTERFACE, VARIABLE SHIFT TUNING, 170/850 Hz
TRANSMIT, MARK-SPACE DETECTION.

Transmits on both 170 Hz and 850 Hz shift.
Built-in RS-232 interface,no extra cost

Variable shift tuning lets you copy any shift
between 100 and 1000 Hz and any speed (5-100
WPM RTTY/CW and up to 300 baud ASCII)
Push button for 170 Hz shift

Sharp multi-pole mark and space filters give
true mark-space detection. Ganged pots give space
passband tuning with constant bandwidth. Factory
adjusted trim pots for optimum filter performance
Multi-pole active filters are used for pre-
limiter, mark, space and post detection filter-
ing. Has automatic threshold correction. This
advanced design gives good copy under QRM,
weak signals and selective fading.

Has front panel sensitivity control.

Normal/Reverse switch eliminates retuning while
checking for inverted RTTY. Speaker jack. + 250
VDC loop output

Exar 2206 sine wave generator gives phase con-
tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Microphone lines: AFSK out,
AFSK ground, PTT out and PTT ground

FSK keying for transceivars with FSK input

Has sharp 800 Hz CW filter, plus and minus CW
keying and external CW key jack

Kantronics software compatible socket.

Exclusive TTL/RS-232 general purpose socket
allows interfacing to nearly any personal com-
puter with most appropriate software. Available
TTL/RS-232 lines: RTTY demod out, CW demod
out (TTL only), CW-ID in, RTTY in, PTT in,
key in. All signal lines are buffered and can be in-
verted using an internal DIP switch

Metal cabinet. Brushed aluminum front. 12V2x
2':x6 inches. 18 VDC or 110 VAC with optional
AC adapter, MFJ-1312, $9.95

Plugs between rig and C-64, VIC-20, Apple, TRS-
80C. Atari, TI-99 and other personal computers
Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software

MFJ MULTI-FUNCTION MF-1221
TUNING INDICATOR  $79.95

W) MULTE FENCTION RTTY AL .

T seee O
Greatly improve your RTTY copying capabilities.
Add a crosshair LED Tuning Indicator that makes
tuning quick, easy with pin-point accuracy. Add
mark and space outputs for scope tuning. Add
LEDs that indicate 170, 425, 850 Hz shifts. Great

for copying RTTY outside ham bands. Add sharp

mark and space filters to improve copy under
crowded/weak conditions. 170, 425, 850 Hz shifts.
Add Normal/Reverse switch to check for inverted

RTTY without retuning. Add output level controi to

adjust signal into your terminal unit. Add a limiter

to even out signal variation for smoother copy.
Unit plugs between your tuner and receiver. Mark
is 2125 Hz, space is 2295, 2550 or 2975 Hz. Meas-

ures 10x2x6 in. and uses floating 18 VDC or 110

VAC with AC adapter, MFJ-1312, $9.95.

24/12 HOUR CLOCK/ID TIMER

Switch to 24 hour UTC

or 12 hour format! Bat- MEJ-1n
tery backup. 1D timer a- 319.95
lerts every 9 minutes

after reset. Red .6 in. ~=e00=0ty
LEDs. Synchronizable to —

WWV.  Alarm, Snooze |
function. PM, alarm on
indicators. Gray/Black cabinet. 110 VAC, 60 Hz.

MFJ ELECTRONIC KEYER

MFJ-407

$69.95

MFJ-407 Deluxe Electronic Keyer sends iambic,
automatic, semi-auto or manual. Use squeeze, sin-
gle lever or straight key. Plus/minus keying. 8to 50
WPM. Speed, weight, tone, volume controls. On/
Off, Tune, Semi-auto switches. Speaker. RF proof.
7x2x6 inches. Uses 9 V battery, 6-9 VDC or 110
VAC with AC adapter, MFJ-1305, $9.95.

MICROPHONE EQUALIZER

MFJ-550
$49.95

Greatly improves transmitted SSB speech for max-
mum talk power. Evens out speech peaks and val-
leys due to voice, microphone and room character-
istics that make speech hard to understand. Pro-
duces cleaner, more intelligible speech on receiving
end. Improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between
mic and rig. 4 pin mic jack, shielded output cable.
High, mid, low controls provide %12 db boost or
cut at 490, 1170, 2800 Hz. Mic gain, on/off/bypass
switch. ““On"' LED. 7x2x6 inches. 9 V battery, 12
VDC or 110 VAC with adapter, MFJ-1312, $9.95.

MFJ ANTENNA BRIDGE MF)-204
$79.95

Trim your antenna for optimum per-
formance quickly and easily. Read
antenna resistance up to 500 ohms.
Covers all ham bands below 30 MHz.
Measure resonant frequency of an-
tenna. Easy to use, connect antenna,
set frequency, adjust bridge for me-
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable, self-con-
tained. 4x2x2 in. 9 V pattery or 110
VAC with adapter, MFJ-1312, $9.95.

MFJ PORTABLE ANTENNA

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

A telescoping whip (e
on self-standing 52x6
Built-in antenna tuner.
RG-58 coax. Complete
system that you can use
watts PEP

nds to 54 in.) is mounted
x2'% inch Phenolic case
jeld strenght meter. 50 feet
Iti-band portable antenna
early anywhere Up to 300

MFJ-1621

$79.95

MFJ 24 HOUR LCD CLOCKS

$19.95 $9.95

2 MFJ-107

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJDAYSFORPROMPT REFUND (LESS SHIPPING)

* One year unconditional guarantee * Made in USA

* Add $4.00 each shipping/handiing e Call or write
for free catalog, over 100 products.

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762

More Details? CHECK — OFF Page 140

+ 105

Huge 5/8 inch bold black LCD numerals make these two 24 Hour clocks a must for your shack. Choose
from a dual clock that features seperate UTC and local time display or a single clock that displays 24 Hour time.
Mounted In a brushed aluminum frame, these clocks feature huge 5/8 inch LCD numerals and a sloped face for
across the room viewing. Easy set month, day, hour, minute and second function. Clocks can be operated in an
alternating time-date display mode. MFJ-108, 4Y2x1x2 inches; MFJ-107, 2%x1x2 inches. Battery included.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800. cain 601323 5869
In Miss and outside continental (ISA

L]
VISA® |
o A
MosterCard
Telex 53-4590 MFJ STKV -
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| Aatso *IC-27H HIGH POWER VERSION |
1 AND &

KENWOOD
HAND-HELDS "

TR-2 60(]/‘.[)99 ves ils
well-earned reputation e
as the leading HT

TH-21AT/41AT

Only 24"W. 4 72"H.11"D
Quitstanding performers |
in an ideal package size -

- g

SUPER-COMPACT
2 METER MOB|LE

I€-37A, 220MHz

IC-47A, 70CM SAVE!

ICt MOST ITEMS. UPS SURFACE

‘?’fTOLL-E“REE PHONEE

E] ICOM|

SIMPLEX-REPEATER-SATELLITE
IC-271H

2METERS » 100 WATTS
* ALL-MODE =

INCLUDING ALASKA AND HAWAII

MA-40 40' TUBULAR H.D. MAST

Regular $745
SALE $549 {1

MA-550 55" TUBULAR H.D. MAST

Regular $1245
SALE $899

*Why You Should Buy-

1. Will handle 10 Sq. Ft.
50 mph —

2. Pleases neighbors with
tubular streamlined look

3. In stock for quick delivery

4. Other models at great
prices

IC-471H

b ] 430-450MHz e 75 WATTS
| & * ALL-MODE

sPECIAL PRICE

CALL FOR YOUR S

W-51 SALE $899
LM-354 SALE 51599

IMMEDIATE DELIVERY

e
: s
-

FREE SHIPMENT

FT-2700H
NEW!
2M/70CM
TRANSCEIVER

FT-209RH

CALL FOR GREAT PRICES ree UPS <

KENWOOD TS-940S

TOP-OF-THE-LINE HF TRANSCEIVER
PAY REGULAR PRICE $17

FREE

AT-940 $199 Value
ANTENNA TUNER
MC-60A $79.95 Value
MICROPHONE




Communications”

@ HCOM IC-735

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCEIVERS

SUPERIOR GRADE
GENERAL COVERAGE
RECEIVER

2 ICOM
HAND-HELDS

Regular $799

SALE! $629.95

ICOM| IC-37A

' . LATEST
[€3 icom EDITION
IC-3200A DUAL BANDER

COVERS BOTH 2 METERS
and 70CM

CALL FOR
LOW,
ow
PRICE

IC-02AT IC-2AT
IC-04AT IC-4AT

IC-3AT

AT GREAT LOW
SUMMER PRICES

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95

LIMITED QUANTITIES
THIS PRICE.

800 4 60 46 .

l I Div Anaheim
V7B Catnsgers THE TOLL FREE NUMBER IS NOT IN EFFECT IN THE STATES OF
GEORGE WMDE:V Burlingame

- DO, aPE Daione CALIF. AND ARIZONA E il
gl Py i il CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE VISA' MasterCard
- e . PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME. -

N

STORE HOURS: 10 AM to 5:30 PM Mon. through Sat. 108
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm Highway 24 Downtown. Leflt 27th off-ramp Highway 163 and Clairemont Mesa Bivd
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelback Road, 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 from San Fran. Airport East of Highway 17 San Diego Freeway al Victory Boulevard




Thebest DMM inits class
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The Fluke 80TK.
One innovation leads to another.
First there was the 70 Series, which set a

new standard for low-cost, high-performance,

Fluke-quality multimeters.

And now, another first. The Fluke 80TK
K-type Thermocouple Converter. A tempera-
ture measurement device that adds instant
temperature measurement capabilities to the
70 Series DMMs

Or any DMM, for that matter.

Feature for feature, the versatile 80TK is the
most affordable unit of its kind. For quick
comparison readings, it can measure °C or °F
at the flick of a switch. It includes a built-in
battery test. And the availability of 3 Fluke
probes give you the flexibility to measure any

IN THE U S AND NON-EUROPEAN COUNTRIES: John Fluke Mig e P
EURDPEAN HEADOUARTERS Fluke (Holland) BV PO Box 2264

form of temperature, from freezer to furnace,
with just one base unit.

No other thermocouple converter we know
of offers DMM users so much for so little.
Just $59, including a general-purpose bead
probe.

So even if you don't own a Fluke 70 Series
multimeter, the 80TK will help the DMM
you're now using measure up when things get
hot. Or cold.

For your nearest distributor, call toll-free

1-800-227-3800, ext. 229, day or night.
Outside the U.S.. call 1-402-496-1350, ext. 229

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
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The Nethetlands

€ Copyright 1985 John Fiuke Mig

erell WA 08206 Sales (206) 356- 5400 Dther
040) 458045 TLX 51845

just got better.

A S

Surface. immersion and general-purposé probes with “min
thermocouple canneclors are available for the Fluke BOTK
80TK SPECIFICATIONS
Temperature Measurement Range

50 to 1000°C

58 10 1832 °F

Baltery Life 1600 Hours (3V)

FLUKE
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comments

more Novice privileges

Dear HR:

Back when the original Novice
license was created, it included phone
privileges on the high end of 2 meters.
This was dropped because the new
Novices were talking their 1-year, non-
renewable tickets away. Now that the
Novice ticket is a 10-year, renewable
affair, maybe some thought should be
given to letting the Novices back on 2
meters. . . . Interference the Novice
may cause is easier to track down on
2 and does not propagate over the en-
tire planet. Loading 2 meters with
Novices might even force the develop-
ment of modern commercial repeater
techniques to increase the capacity of
the voice repeater systems as well as
development of the other VHF
bands. . . .

The new license would allow Nov-
ices the same operating privileges as
the Technicians, so they could operate
packet, RTTY, CW, SSB, FM, or any-
thing else that strikes their fancy and
is legal.

This new Novice license would
mean that Novices could work on
public service and disaster com-
munications while their interest is high
(as was yours when you first got your
license, remember?) and they're moti-
vated to get involved. And they could
also work on HF when they wanted to.
The Techs will scream since many
really aren’t living up to the purpose
of their license — the development of

all the VHF spectrum — but are in-
stead just living on 2 meters.

It would be nice if the ARRL would
make holding at least one Novice class
per year a requirement of affiliated
clubs (forgiving schools — it's tough
enough for those). Maybe also have a
minimum passing rate of, say, 30 per-
cent or three new Novices per year.
Something like that, anyway. They
want growth — this will help.

William E. Newkirk, WBYIVR
Melbourne, Florida

can anyone help?
Dear HR:

| am 31 years old, a General Class
ham, and handicapped with multiple
sclerosis. | am unable to work, so my
wife supports us and our two little
girls, ages 6 and 8. On our very limited
income the purchase of new or used
equipment is impossible.

Maybe there is someone in your
readership who has some equipment
they haven’t used in a while, but is still
in working condition, that they would
be willing to donate. | need a good
transceiver (solid-state or tube) or
transmitter and receiver, power supply,
and VHF/UHF radios, and any station
accessories, such as microphone,
watt/SWR meter, etc.

| can assure you that any equipment
anyone donates will be put.to good
use and appreciated very much. Thank
you for your time and effort on my
behalf. God Bless you.

John T. Statham, NSHTQ
1506 Sheila Drive

McComb, Mississippi 39648
(601) 684-9558

service note

Although R.L. Drake no longer man-
ufactures Amateur Radio products,
service is still available. We're at 540
Richard Street, Miamisburg, Ohio

45342 (513 866-3211).
William A. Frost, WD8DFP
Service Manager
R.L. Drake Company

AEAEAEAEAEAEAEAEAE

Your AEA PKT-1
Allows You To:

* Communicate at computer
speed and with no errors on
HF, VHF, UHF and OSCAR

...through QRM and QRN, and
direct or via digipeater
links. . .and leave a message,
even when the person you
want to talk with is not there.

You Can Talk With:

Club stations

Nets

Bulletin Boards
Mail boxes

2,000 stations now,
and more every day

On 10.147 MHz; 14.103 MHz;
145.832 MHz; 145.01 MHz;
OSCAR 10; and other bands
and frequencies.

All you need is your home sta-
tion, a computer, some com-
municaitons software, and an
AEA PKT-1 Packet Controller.

Call or visit your AEA dealer, or
write for a complete information
package TODAY. You can find out
about PACKET by reading
WB7GXD’s tutorial articles in the
September and October 1983, and
January 1984 issues of 73 For Ra-
dio Amateurs.

AEA P.O. Box C-2160
LYNNWOOD, WA 98036

(206) 775-7373
TELEX: 152571
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33 CM HAS BECOME THE NEWEST U.S. AMATZUR BAND, open for use 0001Z September 28, 1985,
about the time you read this. AIl modes, for Technician class and above, are permitted in
the 902-928 MHz slot, though Amateurs may not interfere with other band users (principally
Industrial, Scientific, and Medical). Duie to government needs, the band is not available
in Colorado, Wyoming, or within the White Sands (NM) Missile Range; 33 cm Amateur stations
within 150 miles of the Range borders arz also limited to 150 watts PEP.

First Extensive Use Of 33 CM Is Likely To Be On FM, using 903-905 MHz rigs developed
for use by the Japanese Personal Radlio Service. A few are already in the U.S., and quite a
few are believed to be in inventory in Japan since the number of Japanese users has not met
the makers' expectations. W9JUV checked out a pair late last year on an FCC experimental
license, and the Amateurs who had a chance to operate with them found their sophisticated
selective calling and other features fascinating though absorption by foliage severely
restricted their ground-level range. Unfortunately their frequency scheme conflicts with
that developed by ARRL's VUAC, which places weak signal, beacon, linear translator and
digital users in the 903-905 MHz portion of the new band and FM simplex at 906-907 MHz.

On The Same Date U.S. Amateurs Lost 420-430 MHz Above "line A," an imaginary line that
runs across the country 50 miles south of the Canadian border. This provides a buffer
zone for Canadian 420-430 MHz Land-Mobile activity, by a 1982 U.S.-Canadian agreement.

A NATTIONAL ORGANIZATION OF VOLUNTEER EXAMINER COORDINATORS was probably the most signifi-
cant result of the FCC's VEC meeting In Gettysburg August 3. 16 VECs, essentially all of
the most active, were represented at the all-day session in which the FCC, for all intents
and purposes, finished passing the Amateur examination ball to the Amateur VECs.

Though The FCC's Day-Long Meeting Was Itself Rated "Highly Successful" by all parties,
it was at an Informal post-session rehash Friday night that the seeds were planted for the
national VEC group. Tentatively named the 'Coalition of Amateur Radio Examiners' (CARE),
the new group is considering such things as mutual accreditation of each other's Volunteer
Examiners, developing a common examination pool with cooperative printing and stock-piling,
and cooperation in scheduling of exams. Membership in CARE will be open to any FCC-accredited
VEC and to any individual Volunteer Examiner even if the VE's VEC 1s not a CARE member.

Development Of The CARE Organization Is Continuing Rapidly; W9JUG at DeVry can provide
additional information for those interested. A natlonal VEC net, to discuss the VEC program
in general and CARE in particular, now meets Sundays on 14173 kHz at 1700Z.

EXTENSIVE AMATEUR OPERATION FROM SPACE IS PLANNED for the Space Shuttle's Flight 61A,
scheduled for 1iftoff October 16. The Furopean crew includes Amateurs PE1LFQO, DB2KM, and
DD6CF, who'll operate on both 2 meters and 70 cm with antennas mounted on the Shuttle's
surface instead of using the makeshift window antenna of previous flights.

Operation On The 10 Or 15 Meter Bands Is Also Being Considered, to provide new and
useful information on HF propagation through the ionosphere. At press time it appears
these operators will be permitted much more on-the-air time than any previous astronauts.

A U.S,-JAPANESE RECIPROCAL LICENSING AGREEMENT HAS BEEN SIGNED, according to the
August J Issue of Japan Times. Under U.S. reciprocal licensing rules, Japanese "no-code’
license holders wi ave the same oper:ting privileges here as they have in Japan—above
30 MHz. Japanese will not be the first "no-coders" to operate in the U.S., however, as a
number of the other 65 countries with whom we have such agreements also have a no-code
license. Since the Amateur population of Japan is so large, with so many holding a no-code
license, a noticeable influx of Japanese reciprocal license holders can be expected.

8N1AAA Through 8N1XZZ Is The Callsigrn Block Reserved For U.S. Amateurs licensed in Japan.
The new agreement, the result ol extended negotlation (the U.5. Is the Iirst nation to
establish a reciprocal agreement with Japan), should become effective in September.

CALIFORNIA'S PROPOSED BILL OUTLAWING 800-MHZ SCANNERS has been substantially tempered
thanks to the efforts of attornmey N6AHU and others. California Semate Bill 1431 still
prohibits the "malicious" use of 800 MHx equipment designed specifically to eavesdrop on
cellular radio, but includes exemptions for Amateurs and scanner buffs,

A Similar Threat Has Appeared On The National Scene, however, as a ""discussion draft”
of a U.5. House of Representatives bl1ll that would broadly extend present restrictions
against wiretapping to all forms of electronic communications.

Telephone Company Concern Over Privacy Of Cellular Communications is believed to have
spawned this new bill, tentatively titled the "Electronlc Survelllance Act of 1983," as
was the case with the California legislation.

USE OF 432 MHZ AS A RELAY FREQUENCY FOR COMMERCIAL TV VIDEO has been requested in a
request For walver Iiled with the FCC by a Lake Havasu (AZ) low-power TV station owner.
Comments on the TV station owner's request (which he claims has local Amateur support) are
due October 10; Replies are due October 28. Refer to PRB-2; include four copies plus original

JORDANIAN AMATEURS WILL USE THE JY50 PREFIX November 7-21 in celebration of the 50th
birthday of Kin% Husseln, JYL. Extensive activity on 160 through 10 meters, plus OSCAR, is
promised, with five JY50 QSO (10 in Europe) good for a special award.

10 October 1985
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THE LUXOR 2900 KNOWS

Where all the satellites are

Up to 36 satellite locations can be programmed for instant recall.
The antenna controller is integrated into the satellite receiver. The
hand-heid remote control activates a 3-speed actuator action
which precisely locates the satellite and fine tunes the antenna
position for maximum signal reception.

Where all the channels are

Every channel on every satellite is individually factory programmed
prior to delivery. All audio and video information is ready for recall
automatically. As new channels are added they can be added to the
program. The 9900 is ready to receive individual channel selection
information for up to 864 separate selections.

All about stereo Hi-Fi sound

5 audio modes, factory programmed to individual transponders,
deliver the right sound system automatically when a channel is
selected. Dozens of audio subcarriers can be added to the
program for audio only hi-fi enjoyment (including Dolby® Noise
Reduction) in addition to television.

ALL YOU NEED TO KNOW IS
WHAT SHOW YOU WANT TO WATCH -
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NOW LUXOR HAS UNIFIED SATELLITE,
VIDEO, AUDIO AND COMPUTER
TECHNOLOGY IN A SINGLE INTEGRATED
HOME SATELLITE TV SYSTEM

LED dlsplay tells youwhat
satellite you're on, what channel you're watching, what
soundsymnyuummeeiwnqandaaiqnalbargmph,
indicates signalsﬁmgﬂtAllmncﬁonsamconmuad
from the hand- heldunrdmmom

'I'lnslqiscllvewilllllle
sound of music

Luxor loudspeakers bring new life to TV
audio, mono or stereo, and much more.
Satellite audio sub-carriers broadcast a
wide range of music for audio only.
These optional high quality 6-speaker
sets (3 per side) are available in passive
or active models with sound power up
to 40 W per channel. They are specially
magnetic shielded for close location to
your TV set.

A=
l

the company is able to combine The Luxor Model 9995 Block Satellite Receiver is designed and built to

these technologies in the advanced function as an add-on receiver to Luxor 9900 multiple TV's installations.
9900 series. After all, Luxor has been  This low cost manually operated receiver offers independent channel
a leader in radio, television and elec- selecuonforTV‘slocetedthrmghmﬂhhumTheBﬂBSeanahobemd

tronic technology since 1923, as a stand-alone receiver for both C-Band and Ku-Band reception.
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LUXOR HAS ADVANCED THE
STATE-OF-THE-ART TO THE POINT
OF ELEGANT SIMPLICITY FOR THE
CONSUMER AND THE TECHNICIAN

Each electronic innovation is incorporated to aid ease of operation, assure high performance reliability, and maintain outstanding quality of both picture and sound

9900 Block Receiver

Control Functions

+ Integrated satellite receiver and antenna controller.

« C-band (4 GHz) and Ku-band (12 GHz) capable.
Remote control switchable.

« Satellite direct access.

+ Transponder direct access.

+ Built-in A/B switch.

+ “Normal" button return to factory pre-set values.

+ Built-in polarotor drive.

+ Built-in RF modulator.

« Non-volatile memory unatfected by power outages.

« Remote sensor interface.

Programs

+ Factory programmed for individual transponders on
each satellite.

+ Automatic correct audio system factory program-
med for each satellite and each transponder.

+ Program capacity up to 864 individual selections,
audio video matched and fine tuned.

+ Self-diagnostic microprocessor.

+ LED display of satellite, channel, audio system and
signal strength

Video Functions

+ Luxor Micro- Step™ tuning system (LMS).

« Baseband audio and video output for VCR or monitor.

+ Baseband input for other video sources.

» Built-in polarity control.

+ Built-in programmable T filter.

» Raw video (unfiltered, unclamped) for descrambler
connection.

Audio Functions

+ Audio subcarrier frequency read-out.

« Wide/Narrow Bandwidth selection

+ Remote audio volume control.

+ Remote stereo balance control.

+ Remote Dolby® on/off

+ 5 audio modes-2 mono, 2 matrix, and discrete
stereo. Automatic multiplex selection.

* Built-in stereo processor.

+ Direct loudspeaker drive.

9902 Remote Sensor

« Controls satellite system from any room.
» Low-cost add-on for other TV's.
« Comes complete with hand-held IR remote control.

9901 Remote

+ Full-function, color-coded
IR wireless remote control.

+ Remote ON/OFF

+ Discrete parental lock-out for individual channels.

+ Remote mute.

+ Volume control.

+ Stereo balance.

« Channel UP/Down.

+ Video fine tune

+ Audio fine tune

« Antenna fine tune.

« Satellite selection.

» Channel selection.

+ Divided into 4 easy-to-read segments: Satellite
selection, channel selection, tuning functions,
switching functions.

9904 Actuator Interface

+ 36V power supply to antenna drive.
+ Surge protected.

+ Voltage spikes protected.

+ Design coordinated with 9900.

+ Can be wall-mounted out of sight.

9906/9907 Stereo
Loudspeakers

+ Passive or active models.

+ Up to 40 W per channel.

+ 3 elements per side; tweeter, mid-range and woofer.
+ Magnetic shielded.

+ Automatic ON/OFF.

+ LED indicators; standby and active.

+ Complete with line cable feed.
» 108

9995 Block Satellite
Receiver

+ Add-on “slave" to 9900 multiple TV's installations.

+ Can function as a stand-alone block receiver;
C-band and Ku-band reception.

+ Manually operated channel selection

+ Video fine tune. AFC defeat

+ Built-in V/H switch.

+ Built-in antenna switch for satellite or local
reception.

+ Preprogrammed audio frequencies 6.2 and 6.8 MHz.

+ Audio frequency selection 5.0 to 8.0 MHz.

+ Wide/narrow audio bandwidth selection.

+ Raw video output (unclamped, unfiltered) for de-
scrambler connection.

+ External Tl filter input.

+ Skew control.

+ Polarotor One control output.

+ Denotes new features available
only on 9900 series products.

Luxor High-Performance
Microwave Block
Downconverters

Designed and constructed for continuous reliable per-
formance, each Luxor unit is individually inspected
and tested against all specification requirements. The
Block Downconverter (30 dB gain min.) is used in
conjunction with an LNA. The LNB Block Down-
converter (60 dB gain min.) is an LNA and a Block
Downconverter in one compact package. Each unit is
weather-tight, rust-proof and fully warranted.

Luxor Sales And Technical Services
Throughout America

1-(800)245-9995

Canada: Evolution Technology (416) 335 4422
Mexico: Klan SA 52 83 789 015

[uxan“’

Luxor (North America) Corp.
600 108th Ave. N.E., Bellevue, WA 98004



computer-aided
audio filter design

No adjustments necessary
— just build it and it works

Audio filters are a simple, inexpensive way of real-
izing very high selectivity without any modifications
to the transceiver {(or receiver). A number of commer-
cial audio filters are available, and many articles pro-
vide designs.

But | wanted an audio filter with specific features,
including a very well-defined audio passband for CW
applications; single-chip design (to minimize wiring);
battery operation, with the lowest possible current
drain to maximize battery life; and small size, for
headphone-only operation. | also wanted to design and
build this filter in just a weekend or two, and have fun
doing it.

Although the ““weekend or two’’ evolved into about
two months of evenings and weekends, the project
turned out to be both entertaining and educational.

Because | knew that two-pole bandpass or low-pass
filters are very easy to design, | expected the project
to be brief. The design equations are, after all, available
in many reference books,' and I've listed them in fig.
1 for convenient reference. Given the desired center
frequency, Q, and gain, the correct Rs and Cs are
easily calculated, (fig. 1). But a good audio filter re-
quires that a number of two-pole filters be cascaded.
So the question arises, what should the center fre-
guency, Q, and gain of each two-pole section be?
Should only bandpass sections be used, or should low-
pass sections also be included? In other words, it's
easy to design one stage, but it's not at all clear how
to design three or four stages and know what the over-
all bandpass characteristics will be.

I approached this problem by writing a program for
the Apple Il + that allows the user to enter four sets
of Q, H (=gain), and F@ ( = center frequency or corner
frequency). Each filter may be either a bandpass or
low-pass type. The program then evaluates the

response of up to four filters over a user-designated
band, in 10 Hz increments. The combined response
of the four filters is then plotted on the screen using
the high resolution graphics mode. This allows a detail-
ed examination of the overall filter bandpass curve
before it's built.

trial-and-error

This method, then, is essentially a computer-aided
trial-and-error process. Four sets of parameters are
selected, and the computer plots the response. If one
side of the plot is ‘‘sagging,’” the gain, Q, or center
frequency can be changed and the new response plot-
ted. Itisn't very long before one gets a feel of what's
going to happen when a given parameter is changed.

By trying various combinations of Q, H, and F@ it
takes surprisingly little time to obtain a filter that has
a very flat top, and very steep skirts. Typically, it takes
about ten tries; each takes less than 5 minutes. This
means that a filter can be designed in about an hour.
Figure 2 shows the bandpass characteristics of a
three-stage design that was done using the above
process.

One might ask whether filters synthesized using this
technique are the best of all possible filters that can
be designed using up to four stages. This question
may be addressed by comparing the results obtained
using this method with the response of an ideal filter
having an absolutely flat passband and infinitely steep
skirts. It seems to me that passband flatness of better
than 1/4 dB is pointless because you can’t hear it —
1/4 dB is not perceptible to the human ear. For prac-
tical purposes, therefore, this filter is as good as the
best obtainable as far as passband flatness is
concerned.

However, it is possible, and even probable, that bet-
ter skirts can be achieved using different filter par-
ameters or perhaps four stages instead of only three.
It becomes a question of how much time one is will-
ing to put in to achieve the desired improvements.

By Dana F. Geiger, KE2J, 42A Sandy Hollow
Road, Port Washington, New York 11050

October 1985 15
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bandpass filter

Given: Ho, Q, wq (=2715)

Sefect: C=C3=0C4

Calculate: R1 = Houo €
= Q

R2 = 1202 - Hp)uC
= 20

RS = e

fig. 1. Design equations for single, two-pole (4] low-pass
and (B) bandpass filter.

It's tempting to choose high Qs to improve the
skirts. But this presents a potential problem because
high Qs cause ringing. The rule of thumb | developed
for choosing Q is:

Q=10+Fg

where F# = center frequency in kHz.

Example: At F@ = 500 Hz, the maximum Q is 5.
{Q = 10 » 1/2 kHz).

This rule of thumb is derived by calculating that at
40 WPM CW, a dot is about 26 ms long. This implies
that the transient response of each stage of the filter
should decay within 2 to 3 ms (= 1/10th of 25 ms),
ensuring that the CW will not be stretched out by the
decay time of the filter stages.

16 October 1985
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500 600 700 800 900

CENTER FREQUENCY (Hz)

tilter 1: center frequency = 820 Q= 10 gain = 1
filtar 2 center trequency = 6§70 Q = 10 gain = 1
tilter 3: center frequency = 740 Q=5 gain = 1
center scale frequency = 700
maximum gain = 0.187313292

bandpass characteristics of a three stage filter

filter 1: center frequency = 820 Q=10 gain = 1
fitter 2: canter frequency = 670 Q=10 gain = 1
fitter 3: center lrequency = 740 Q= 5 gain = 1
center scale frequency = 700

maximum gain = 0.197

fig. 2. This shows plot of three cascaded bandpass filters
{two poles each). J

From the equation for a bandpass filter (see refer-
ence 1), it is known that the decay time constant is:

decay time constant = (2—.—%—?77) (1)

With the decay time constant selected at about 3
ms, the above rule of thumb follows. This is really a
somewhat conservative rule, and serves only as a
guide. In the above example, a Q of 10 is still not
unreasonable, but a Q of 25 or 50 will create a music
synthesizer, not an audio filter.

The 3 dB width of the filter was selected as some-
where between 150 and 200 Hz because it seemed to
me that it would be difficult to tune in a signal with
a substantially narrower filter bandwidth. A 200 Hz
width represents only a very small rotation on the
transceiver main tuning dial. Furthermore, there is a
limit to how narrow the bandwidth can be made for
a given CW speed. 200 Hz seems to be quite effec-
tive in practice.

After calculating the values of resistors and capaci-
tors for the filter {using the design equations in fig.
1), it was not surprising that the calculated values were
not standard 5 percent parts. However, the closest
standard 5 percent values were substituted and the
analysis program was then used to recalculate the filter
parameters.

This resulted in filter parameters that differed slightly
from the originally synthesized values. For example,
the initial Q of 10 became 9.9. To be sure that the



Simple construction techniques include point-to-point
wiring on perfboard.

Heart of circuit is contained in centrally located 14-pin
DIP.

Completed unit measures less than 3 x 5inches (7.6 x
12.7 cm).

MEASURED
RESULTS
JfconruTER
. GENERATED
DATA

+ + + 4 + + e ——
500 550 600 650 700 750 800 B850 900 950 1000

CENTER FREQUENCY (Hz)

g vs pass charactenstics
fitter 1: center frequency = 808 Q=99 gain = 101
filter 2: center frequency = 671 Q=99 gain = 0.98
filter 3: center frequency = 740 Q=50 gain 1.08
center scale frequency = 750

maximum gain = 0246

results (see )
frequency
{Hz) oulput volis dB = 20 log | OU'Pul voits
peak volts
500 1.8 mv 35.00
550 48mv 26 40
600 154 mv 16.30
650 63.6 mv 400
700 100.6 mv 0.01
750 992 mv 0.13
800 895 mv 102
850 364 mv 8.80
900 13.8 mv 17.30
950 6.6 mv 23.40
1000 3.8 mv 28.50
716 (peak) 1007 mV (max) 0 (reterence)
. 1007 mv .
maximum gain (at 716 M2) = 1168 mv = 0.86
(Vin = 116.8 mV at all frequencies)

“clrcuit contains an amplifier — see schematic (fig. 4)

s

fig. 3. The "y axis has been placed at 750 Hz by using
the manual mode in the plotting program.

overall filter characteristics didn’t change substantially,
the transfer function was replotted using the program.
If significant departures were observed, closer values
of resistors were synthesized using parallel combina-
tions of resistor pairs. The replotted bandpass curves,
shown in fig. 3, can be compared to the original plots
in fig. 2 to demonstrate how the use of practical parts
has changed the filter.

filter circuit

The filter circuit is shown in fig. 4. The nomencla-
ture for the resistors and capacitors follows that in
reference 1. The entire circuit draws 1.3 mA from the
9 volt battery, while delivering full volume into 8 ohm
headphones.

The performance was measured using a digital volt-
meter (true RMS), a digital counter, and a function
generator. In fig. 3, the actual response is plotted over
the computer generated response.

The nastiest problem was the presence of RFl in the
headphones during transmit. W2CXK suggested lining
the inside of the plastic box with copper foil. (A metal
box is probably best for the enclosure.) It was also
necessary to use RF filters at both the input and out-
put to totally eliminate the RFI.

October 1985 17



PACKET RADIO...
... THE FASTEST GROWING PART OF
AMATEUR RADIO TODAY

is already providing high speed, error free, communications on many
amateur bands for qso’s, data transmission, emergency traffic, dx’ing,
traffic nets, mailboxes, endless experlmentatlon and soon..

satellite operation. R

networks continue to grow, as does the number
of hams who enjoy this new and exciting mode.
The increasingly popular PACKETERM IPT is
contributing to phenomenal growth in amateur
packet radio by providing a full function packet
terminal in a compact, portable unit...

ALL YOU NEED FOR PACKET OPERATION
IS A PACKETERM IPT AND YOURRIG !

Designed for true portability, the IPT is equally at home in your ham shack or
(with its optional carrying case) treking in the country for battery powered
hilltopping!

Asingle cable connects to your transceiver....thats all there is to it!

Use it with your base station, mobile, or with your HT on that hilltop!!!

FEATURES: * *9inch portable terminal and full function tnc combined
* * 66 commands available - the most widely used, field proven
programming .
* * Built-in LSI modem ; 300 or 1200 baud, 200 or 1 kHz audio shift
* * stores setup parameters with power off - uses lithium battery
* * custom “beacon” text -- your call, qth, etc. in permanent memory
* * 74 key, full travel keyboard with 14 function keys for commands,
calls, etc.
* * printer port - R$232C serial
* * optional printer, carrying case, and dc adaptor (13.8 VDC)

?PaCketerm" PRICES: IPT COMPLETE $995

Box 835, Amherst, NH 03031 PRINTER $349
(603)-673-6630 DC ADAPTOR $125
s 109 TNC (BOARD ONLY) $275

18 October 1985



6L [f] 986L 4290300

NOTES:
. PARALLEL COMBINATION OF 270k AND 680k GIVES [93k.
2. PARALLEL COMBINATION OF 470k AND 470k GIVES 235k.

(SEE NOTE 3) p: RiO
3. RFC+10 TURNS NO.34 ENAMELED WIRE ON FAIR-RITE REC KX 100
NO. 267300030/ CORE (RFC IS NOT CRITICAL. MANY CORES WILL WORK) ouTPUT TO 01,02 23904 OR EQUAL
4. STEREO JACK IS USED TO ACCOMODATE STEREQ MEADPHONES. & onM ’
5. ALL RESISTORS ARE i/4WATT 5%, PRE-MEASURED PARTS. HEADPHONES @3,04-2N3906 OR EQUAL
02
6. CAPACITORS C(0.01) ARE POLYSTYRENE, [%, SUCH AS MOUSER. NO. 23PF310.
5% CAPS MAY BE USED WITH SOME LOSS IN BANDPASS FIDELITY. 0-00f 0.001 (SEE NOTE 4) Q>
7. Uls LM324
oFF L on
o —
#
100
o4
+
15uF
RII
100
l ]| 33 ) 15uF
) 4WV—H|+
¢ RS54 0.0
0.0t 390k ¢ R58
INPUT FROM (SEE NOTE 3) (SEE NOTE 1) % 0.0l 4704 ¢ rsc
7
TRANSCEIVER RECHHH RI4, 193k ¢ s (SEE NOTE 2) % el o R
~ AN ‘ . I 2 B18, 235k ¢ . 100k
7ok * N ! J4 6
¢ 0,01, 1% 3 uiA C = , RIC c .
¥4
AT 0.01, 1% uie i€ \ ~e 3
RZA 1 1004 0.0, 1% vic D VWA B
680k * N -0, 14
4 €L ! o 22 uip
T~ 0.001 T~ 0.00¢ R2C * 12
R28 228 +
1.2k ’
R3
" Veed
Veed
R4 1@
0.05
7
MYLAR

fig. 4. Schematic of audio filter.




10 X = FRE (§)

26 PRINT : PRINT

38 P1 = 3.1415926

48 TEXT : HOME

50 DEF FNL(X) = LOB (X} / LOG (10

48 REM LOG(X} IS THE NATURAL LOB IN THIS BASIC. LOG (18} IS THE NATURAL
LOG OF 18 (ABOUT 2,3). L{X) 15 THE LOG TO THE BASE 14, AS REBUIRED IN
THE PROGRAM,

79 DEF FNHIW =HE / SER (1 + (@~ 20 # (W/ WE-Wo /W)~ D)

88 DEF FNLPIW = (M@ » W ~2) / SER (N~ 4+ (AL~ 2-20 ¢ (W™ 2) ¢
(Wg ~2) + (k@ ~ &)

90 REM EsdsdatseRusanitb b iadasdanes

186 REM ENTER FILTER CHARACTERISTICS

t1@ INPUT *T0DAY’S DATE:™;D$

{28 INPUT °HOW MANY FILTER SECTIONS? {1,2,3 OR 4): "}F8

136 IF FG = | THEN T2 = 8173 = 9:74 = 9: GOTQ 186

149 IF FS = 2 THEN 13 = §:T4 = §: 60TO 180

150 IF FS = 3 THEN T4 = 9: 6070 184

168 IF F§ = 4 THEN 186

178 HOME : BOTO 120

188 PRINT “##aax FILTER | s#aes®

198 INPUT "BANDPASS OR LOWPASS?(H OR L):"iT$

206 1F T$ = *B* THEN INPUT "CENTER FREQUENCY="5F1: INPUT "@=";@1: INPUT
"BAIN="3H1:T1 = {: GOTO 238

218 IF T4 = "L" THEN [INPUT "CORNER FREQUENCY="jFi: INPUT "ALPHA="3A1: INPUT
"GAIN="3H1:T1 = 2: GOTO 234

226 HOME : BOTO 188

230 IF FS = | THEN GOTO 419

246 PRINT : PRINT “s#ads FILTER 2 ey’

259 INPUT "BANDPASS OR LOWPASS?(B OR L)}:™;T$

268 IF T# = "B" THEN INPUT “CENTER FREQUENCY="jF2: INPUT "B="{@2: INPUT
"BAIN="jH2:T2 = 1} BOTO 299

278 IF Te = "L* THEN INPUT "CORNER FREQUENCYs*jF2: INPUT “ALPHA="{A2: INPUT
“GAINs"§H2:T2 = 2: BOTO 290

289 GOTO 240

299 IF FS = 2 THEN GOTO 410

380 PRINT ! PRINT “easss FILTER 3 swss”

318 INPUT "BANDPASS OR LOWPASS?(B OR L):*iTs

320 IF T4 = "B" THEN INPUT "CENTER FREQUENCY="§F3; INPUT *@="$03: INPUT
*BAIN="§H3:T3 = |; BOTD 350

I3 IF T¢ = °L* THEN INPUT *CORNER FREQUENCYs*jF3: INPUT "ALPHA="jA3: INPUT
“GAIN=";H3:T3 = 2! GOTO 358

34¢ 6070 300

356 IF FS = 3 THEN 60TO 416

348 PRINT @ PRINT “s#### FILTER 4 ##ess®

378 INPUT "BANDPASS OR LOWPASS?(B OR L):";T$

386 IF T¢ = "B" THEN INPUT ®CENTER FREQUENCY="jF4: INPUT “G=";@4: INPUT
"BAIN=";H4:T4 = {: GOTO 419

398 IF T¢ = "L* THEN [INPUT "CORNER FREQUENCY="3F4: INPUT *ALPHA="iA4: INPUT
"BAIN="3H4:T4 = 20 GOTO 419

499 GOTO Jed

418 PRINT : PRINT

428 INPUT *STARTING FREGUENCY="jFB

438 INPUT "ENDING FREQUENCY="{FE

440 ARG = INT (FE - FB) / 18

458 IF ARG ¢ = 9 THEN BOTD 424

448 DIN RIARE)

476 PRINT : PRINT "CENTER FREQUENCY OF GRAPH"

488 PRINT

498 PRINT “ENTER *M’ FOR MANUAL®

589 PRINT *(ANY OTHER CHARACTER DEFAULTS"

518 PRINT * TO AUTONATIC.)®

520 GET M$

538 1F M$ = "N* THEN INPUT *CENTER FRE@=";FC

5S40 REM  #RessnsbbBesdtbbbaaisbnbasssssss

556 FORF = FB TD FE STEP 18

6 W=2%Pl&F

570 Q = R1:HB = HI:NG = F) » 2 # PLIAL = Al

588 IF 71 = | THEN 61 = FN H{W): GOTO 08

598 IF T! =2 THEN 61 = FN LP(W)! GDTD éd@

480 IF T2 = @ THEN B2 = 1: GOTO 448

410 0 = Q2:HE = H2:W8 = F2 ¢ 2 ¢ PLIAL = A2

620 IF T2 = | THEN 62 = FN H{W}: GOTO 448

43¢ IF T2 = 2 THEN 62 = FN LP(W): GOTO 448

648 IF T3 = @ THEN 83 = 1: BOTO 460

456 @ = Q3:HE = H3IIWG = F3 # 2 ¢ PLIAL = AT

668 IF T3 = | THEN B3 = FN H(W); GOTD 489

§7¢ IF T3 = 2 THEN 63 = FN LP{W); BGTQ 684

480 IF TA = @ THEN 64 = |: GOTO 726

490 0 = Q4:HE = H4:NG = Fd o 2 ¢ PLIAL = A4

788 IF T4 = | THEN 64 = FN H(K): GOTO 728

718 IF T4 = 2 THEN G4 = FN LP(K)

720 RU(F - FB) / t@) = B # 62 # 63 + G4

738 PRINT “R{"iF3*)="iRUIF - FB) / 16)

74§ NEXT F

758 REM #HRessiadesd bt b apsssapidissassy

748 REM FIND THE LARGEST RESPONSE (LEAST ATTENUATION) IN THE BAND.

778 MAX = R(B)

788 FHAX = FB

79 FOR N =6 TO ARG - |

908 X =N +1

816 IF RIX) > RIN) THEN MAX = ROUFMAX = X # 18 + FB

826 PRINT N

838 NEYT N

846 REM CONVERT TO DB WITH REFERENCE TO THE LARGEST SIGNAL.

858 FOR N = 8 TO ARG

868 X = RIN) / MAX: REM  NORMALIZE

870 RN} = 28 # FN LX)

888 PRINT N,R(N}

898 NEXT N

968 REN H#eaesdiadissbasiaaedassss

916 REM PLOT ARES

928 HGR : HCOLOR= 3

93¢ HPLOT 140,90 TO {48,159: REM Y AXIS

94 HPLOT 6,8 TO 8,154 REM LEFT BORDER

956 HPLOT 279,84 TO 279,156: REM RIGHT BORDER

968 HPLOT 0,156 T0 279,15&: REN X AXIS

978 HPLOT 0,8 T0 279,4: REM TOP BORDER

988 FOR N =1 TO 27¢ REN X AXIS TICS

998 REN SCALE FACTOR IS 2MI PER PIXEL. THEREFORE IN 148 PIXELS, 288 HI [
S DISPLAYED DN EITHER SIDE OF THE CENTER FREQUENCY

1888 REM A TIC EVERY 10 HZ

1618 HPLOT 146 + 5 « N,156 70 140 + 5 & N,157

1020 HPLOT 148 - 5 # N,156 0 148 - 5 & N,157

1021 REN : 3DB AND 38DB LINES

1022 HPLOT 148 + 5 # N, 12

1823 HPLOT 146 - 5 # N,12

1624 HPLOT 148 + 5 # N, 120

1825 HPLOT 146 - 5 ¢ N,128

1636 NEXT N

1948 REM A LARBE TIC EVERY 58 HI

1056 FORN=1T05

1068 MPLOT 149 + 25 # N,B TD 146 + 25 # N,2

1676 HPLOT 148 - 25 # N, @ TO 146 - 25 # N,2

1888 MPLOT 148 + 25 # N, 156 TO 148 + 25 # N, 159

1099 HPLOT 148 - 25 # N, 156 TO 148 - 25 # N,159

1160 NEXT N

1116 FOR N = B 70 152 STEP 4

1128 HPLOT 139,N TO 141N

1138 HPLOT 8,K T0 i,N

1146 HPLOT 278,N TO 279,

1156 NEXT N

1166 REM Y AXIS TICS AND LINES

1216 HPLOT 138,46 T0 142,40

1228 HPLOT 6,48 10 2,49

1238 HPLOT 277,49 T0 279,48

1246 HPLOT 138,80 7O 142,88

1256 HPLOT 4,86 T0 2,84

{268 HPLOT 277,80 TC 279,88

1261 HPLOT 138,120 70 142,128

1262 HPLOT 6,128 T0 2,126

1263 WPLOT 277,126 70 279,128

1276 REN X AXIS SCALE FACTOR 1S 2HI/PIXEL

{288 REM Y AXIS SCALE FACTOR IS 18DB/4@ PIXELS

1299 REN SRtEssadisiapiitnpattionpessies

1389 REM PLOT THE RESPONSE

1318 FF = FMAX

1328 IF M% = "N" THEN FF = FC

1338 FOR N =8 T0 54

1346 X =54 N+ 35

1358 F = FF - 276 + 18 ¢ N

1368 1F F > FE THEN 1489

1376 1F F ( FD THEN 1488

1388 Y = 4 & ABS (R((F - FB) / 18))

1385 REM  FACTOR OF 4 BECAUSE THERE ARE 4 PIXELS PER DB. THIS ESTABLISHE
G THE SCALE FACTOR ON THE SCREEN.

1396 IF Y > 159 THEN 1486

fig. 5. Plotting program listing.
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fig. 5. {continued)

(400 YL = Y - VU s ¥ + 2

18 XL aX -2 =X+2

1420 IFYLCBTHEN YL = 9

1436 IF YU > 159 THEN YU = 159

1448 [F AL C O THEN XL = 8

1458 IF XU > 279 THEN XU = 279

1468 HPLOT XL,Y TO XU,

1478 HPLOT X,YL TO X VU

1488 NEXT N

1498 PRINT “CENTER FRE@="jFF,“GAIN=";MAX

1588 PRINT “PARAMETER HARDCOPY? (Y OR N)"

1516 GET ¥8

1528 IF Y$ = °Y" THEN GOSUB 1578

1536 IF ¥$ = "N THEN 1558

1546 GOTC 1564

1550 END

1540 REN SEEassiadasdsstabsssstisamsy

1578 REM MAKES HARDCOPY OF PARAMETERS.

1586 PRE 1: REM TURN ON PRINTER

1599 PRINT D$

1666 HP = Hi:Q = @1:F = FLIAL = AL:T$ = "FILTERL:®
1618 IF T4 = | THEN GOSUB 1818: REM FOR BPF
16426 IF T1 = 2 THEN 6OSUB 18&6: REN FOR LPF
1638 IF T2 = B THEN 1479

1840 HP = H2:@ = Q2:F = F2:AL = A2:TS = "FILTERZ:®
1458 IF 72 = ) THEN G60SUB 1819

1688 TF T2 = 2 THEN GOSUB 1848

1676 IF T3 = & THEN 1719

1680 HE = H3:Q = Q3:F = F3IAL = AJITS = "FILTERY:"
1699 IF 73 = | THEN 6OSUB 1814

1788 IF T3 = 2 THEN GOSUB 1Baf

1719 IF T4 = § THEN {749

1720 HO » HAIQ = QA:F = FAIAL = A4LTS = "FILTER4:"
1739 IF T4 = { THEN GOSUB 1818

1748 IF T4 = 2 THEN GOSUB (Bb#

1756 PRINT

1768 PRINT *CENTER SCALE FREQUENCY="§FF

{776 PRINT "MAXINUM GAIN=";MAX

1786 PR¥ B: REM PRINTER OFF

1798 X = FRE (B

1888 END

1818 REN #33ssdssssaeritsiidsssssssd

1829 REM PRINT ROUTINE FOR BPF’S

1838 PRINT

1848 PRINT T4;" CENTER FRE@=";F3" 0="{@;" GAIN="jH@
1856 RETURN

1848 REM #3033t Esnedtesddaasanss

1878 REM PRINT ROUTINE FOR LPF’S

186# PRINT

1896 PRINT T4;" CORNER FREQ@="jFi" ALPHA="jAL;" GAINs"jHE
1968 RETURN

1910 REM #Rsdsssstpsdsddsrbisssson

| have used this audio filter on the air with my
FT101ZD, which has very good selectivity by itself. Yet
the audio filter provides a very substantial improve-
ment in reading the CW signals through QRM or QRN.
It is important to have a means of switching the filter
in and out during a normal QS0. Even a small amount
of drift of either station will throw the signal out of the
passband. It is then necessary to revert to wideband
operation (that is, filter off) to find the other station
again! This is accomplished with the on/off switch
shown in the schematic. The signal is directly routed

to the headphones in the ““off’’ position

18 TEXT ! HOME

20 X = FRE ()

38 PRINT ! PRINT

49 P1 = 3, 1415926

58 PRINT "SELECT THE DESIRED FUNCTION BY NUMBER
48 PRINT

78 PRINT °1) DESIGN BANDPASS"

86 PRINT

9@ PRINT *2) ANALYZE BANDPASS*

188 PRINT

119 PRINT *3) DESIGN LOWPASS®

126 PRINT

138 PRINT "4) ANALYIE LOWPASS”

149 PRINT

{58 PRINT "3) EXIT"

168 GET S

176 ON S 607D 218,444,626,938,610

186 GOTO 19

190 REM REedsesdassdtedstiadnssaasssies
266 REM BPF DESIGN

218 HOME

226 INPUT “GAIN=";Hg

238 INPUT "=";@

248 INPUT “CENTER FREQUENCY (KZ)="iF@
250 W@ = 2 ¢+ Pl ¢ FB

260 INPUT “SELECT C(UF)=%;C
6C=Ceigr -4

26RI =0/ (HB * Wg + )

290 RZ=Q /7 ({24Q"2-Ho) * 4p ()
J60RS =240/ (W@ + O)

316 PRINT *Ri="iRt

328 PRINT "R2="jR2

338 PRINT *R5="{RS

348 PRINT "ANOTHER DESIBN? (Y DR N)"
356 GET Y

368 IF Y8 = "Y' THEN G070 216

376 IF Y$ = "N" THEN 6OTD 18

388 GOTO 346

I8 REM #3333343 8041314005843 H4 002
46¢ REM BPF ANALYSIS

419 HOME

428 INPUT "R1{KDHM)="iR!

43R =Rl #1883

44¢ INPUT "R2(KOWM)="}R2

450 R2=RZ* 183

46¢ INPUT "R (KOKM)="§RS

ATERS =RI ¥ 18~ 3

488 INPUT "CHUF)="3C:iC=C * 18~ -4
98 HE = 1 / (2 % (R / RS))

560 WP = SQR ({1 / (C*C#RS)) # ({1 /R + (/R
S48 A=1/ BSBR ({1 /R!+} /R2 #RI)
5208=1/(2+%4)

338 PRINT "GAIN="iH@

548 PRINT "B="38

558 PRINT “F@=";W@ / (2 # PI)

54 PRINT "ANOTHER EVALUATION (Y OR N)?"
570 GET ¥$

388 IF ¥Y$ = "Y" THEN PRINT : GOT0 426
596 IF ¥Y$ = "N" THEN 18

488 GOTO 540

418 END

520 REM RErsadsidssdsssdssdiapansy

630 REM  LPF DESISN

446 INPUT *LOW FRE@ GAIN (H@)="jH@

656 INPUT “ALPHA (<2)="jAL

548 INPUT "BREAKPOINT FREQ=";

70 W0 = 2 # P1 # F

580 INPUT "C2 (UF)=";C

699 K = (AL~ 2) / (4 % (HB + 1))

768 PRINT “CHOOSE C5 <=";jK # C3® (UF)*
718 INPUT °C5 (UF)=*$C5

fig. 6. Design/analysis listing (continued on page 22).
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ALCON

COMMUNICATIONS

THE ONE NAME YOU NEED TO KNOW IN SOLID STATE POWER AMPLIFIERS
All Mode Bipolar Mobile Amplifiers

5123 150 Watt 2 Meter Amplifier. 25 Watts in =150 + 5121 150 Watt 2 Meter HT Amplifier. 2 Watts

out; 10 in =90 out. Optional Rx Preamp. List $235 in=150+ out; 1 in =90 out. Optional Rx Preamp.

5124 120 Watt 1% Meter Amplifier. 30 Watts in = 120 RHSEED
out. 10 in = 80 out. Optional Rx Preamp. List $240 5122 150 Watt 2 Meter Multi Purpose Amplifier.

5125 100 Watt 70 Cm Amplifier. 30 Watts in = 100 10 Watls In= 130+ ‘out; 10:in=50 out.

out: 10 in = 40 out. List $305 Optional Rx Preamp. List $275

MOSFET Base/Repeater Amplifiers

These all mode amplifiers, with the low noise advantages of MOSFETSs, require a 13.6 Vdc power
source (except as noted). Mounted on an 8% " rack panel with a large heat sink, they are designed
for continuous duty at full power output when cooled with a small, customer supplied, fan. Mount-
ing provisions and control thermostat are supplied.

4111 100 Watt 2 Meter Amplifier. 20 Watts in =100 5113 50 Watt 2 Meter Amplifier. 6 Watts in =50 out;
out; 10in =90 out; 2 in = 30 out. List $335 2in = 25 out. No fan needed. NEW List $275
4112 100