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Doing It at Dayton

This unofficial Hamvention handbook helps
attendees and dreamers alike. . . . WA4BPI

Me and My Stupid
Old PMOS Converter
At last, there’s an easy way to get —12

V from a +5-V supply. Who said “trial
and error’? . .......WB1HKU/e

Watch That Signal!

PE Haul out your old oscilloscope and
= turn it into a signal monitor. The con-
version is easy and the price is right.
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Digital Design:
How to Intertace ICs

E Connect ICs to the outside world with
these hints from the author of ““Digital
o K4IPV
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Emulate an EPROM Elephant

E' The portable RAM-faker never forgets.
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WAV TOSEAFE oot sarans v WA4WDL

Take a Trip to Europe
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possible. .. . Peterson
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ICOM IC-/51

The New Standard of Comparison
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ICOM is proud to announce
the most advanced amateur
transceiver in communications
history. Based on ICOM’s
proven high technology and
wide dynamic range HF receiver
designs, the IC-751 is a
competition grade ham
receiver, a 100KHz to 30MHz
continuous tuning general
coverage receiver, and a full
featured all mode solid-state
ham band transmitter, that
covers all the new WARC bands.
And with the optional internal
AC power supply, it becomes
one compact, portable/tield
day package.

Receiver. Utilizing an ICOM
developed J-FET DBM, the IC-751
has a 105dB dynamic range.
The /0.4515MHz first IF virtually
eliminates spurious responses,
and a high gain 2.0115MHz
second IF, with ICOM’s PBT
systern, gives the ultimate in
selectivity. A deep IF noich filter,
adjustable AGC and noise
blanker (can be adjusted to

Ral el

ow SsB

AM
Ve

HAM / GENERAL SPEECH  MODE-S

I o Rl N ARHCW Bl REVERST Bl M ATRRTIW

SCAN

SQUELCH -3 TONE

%
N

s

eliminate the woodpecker),
audio tone control, plus RIT with
separate readout provides edsy-
to-adjust, clear reception even

in the presence of strong QRM or
high nolse levels. A low noise
receiver preamp provides
exceptional reception sensitivity
as required.

Transmifter. The fransmiffer
features high reliability 25C2904
transistors in a low IMD (-38dB @
100W), full 100% duty cycle
(internal cooling fan standard),
12 volt DC design. Quiet relay
selection of transmitter LPF's,
fransmit audio fone confrol,
menitor circuit (fo monitor your
own CW or SSB signal), XIT, and
a high performance speech
processor enhance the 1C-751
transmitter’s operation, For the
CW operator, semi break-in or
full QSK is provided for smooth,
fast break-in keying.

Dual Dual VFOs
confrolled by a large tuning
knob provide easy access to

MIC GAIN -3+ RF PWR

split frequencies used in DX
operation. Normal tuning rate is
in 10Hz increments and
Increasing the speed of rotation
of the main tuning knob shifts
the tuning to 50Hz increments
automatically, Pushing the
tuning speed button gives 1KHz
tuning. Digital outputs are
available for computer control of
the transceiver frequency and
functions, and for a synthesized
violce frequency readout.

32 Memories. Thirty-two
Tunable memories are provided
to store mode, VFO, and
frequency, and the CPU is
backed by an intermnal lithium
memory backup battery to
maintain the memaories for up o
seven yedars. scanning of
frequencies, memories and
bands are possible from the unit,
or from the IC-HM12 scanning
microphone. In the Mode S
mode, only those memaories with
d particular mode dare scanned,;
ofhers are bypassed. Data may
be fransfered between VFO's,

A/SB A=B DUMLEX

= B =

VEQ/M  WRITE  M=VIO

W SVIE T

PBT -2 NOTCH
i
%=/
f/ 'I i,
}%N

FILTER

NOTCH

from VFO to memorias, or from
memories fo VFO,

siandard Features. All of
the above features plus FM unit,
high shape factor FL44A, 455KHz
SSB filter, full function metering,
SSB and FM squelch, convenlent
large confrols, a large selection
of plug-in filters, and a new high
visibility multi-color flucrescent
display that shows frequency in
white, and other functions in
white or red, make the IC-751
your best choice for a superior
grade HF base transceiver.

Opflions. Bdemnal frequency
controller, external IC-PS15
power supply, voice synthesizer,
computer inferface, internal IC-
PS35 power supply, high stability
reference crystal (less than
+10Hz ofter 1 hour), IC-HM12
hand mic, desk mic, filter
opfions:

8SB:  FL-70

CWN: FL-52A, FL-53A,
FL-32, FL-63

AM:  FL-33

@ 3] ICOM

The World System

ICOM America, Inc.,, 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780

All srared specifications are approximate and subject ro change wirhout notice or obligation. All ICOM radios significantly exceed FCC regularions liminng spurious emissions.

751184



NOW! ARIZONA'!

FOR SIX STORE BUYING POWER!

~ Phoenix amateurs welcome to our new store! Now take advantage of
our increased buying power. Enjoy best bargain prices, complete stocks
of leading brands, friendly, helpful, over-the-counter service. -

KENWOQOD
SPECIALS

BB 7S-430S

TR-2500/

TR-7950

CALL FOR |
@ YOUR LOW
= PRICES

CALL FOR !
LOW PRICES gs=k
ON HAND- |}

HELDS
and all

YAESU

FT-208R Sl L FT-708R

VIEWSTAR vs-1500A
ANTENNA TUNER

Reg. $399
SALE! call

FT-726R
EXCELLENT
FOR OSCAR

SERVING AMATEURS
WORLDWIDE
Bob Ferrero, WERJ,
Jim Rafferty, N6RJ
and other well .
known amateurs,

¥r5-0308 ¥
Plus 4 BONUS
ITEMS

1) Antenna tuner.
(FACTORY INSTALLED)

2) MC-60A microphone
3) YK-88C-1 filter.
4) SP-930 speaker.

REG. $2029 VALUE

$1799

SAVE $230.00

’.&

CALL FOR
PRICE

KT-34XA
CALL FOR
PRICE

SAVE!

ROTOR SALE

L0 i for
price

FREE SHIPMENT

UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

HD-73

SALE $849

W-36
CALL FOR PRICE

LM-470D
CALL FOR PRICE

2M and UCM in a single package.
BUY A TW-4000A

For $599.95

and select two of the following
items absolutely free!

1) VS-1 Voice Synthesizer
$39.95 value.

2) TU-4C sub-audible
tone generator. $39.95 value,

3) MA-4000 Duo-band
Mobile Antenna. s44.95 vaiue.

HAND-HELDS

COMPLETE LINE
OF ACCESSORIES

2MTR 440Mhz.
IC-02AT IC-04AT

MIIRAGE

B-3016 REG. $235.95
SALE $199.95

B-1016 REG. $279.95
SALE $249.85

B-108 REG.$179.95
SALE $159.95

B-23S REG. $89.95
SALE $79.95

D-1010 REG. $319.95
SALE $289.95

BIRD Model 43

Call for price

Most elements
in stock

HAM
RADIO

800 854-6046

(Calif. and Arizona customers please phone or visit fisted stores)

PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30 PM Mon, through Sat.

OAKLAND, CA 94609
2811 Telegraph Ave.,

Hwy 24 Downtown. Left 27th off-ramp.

PHOENIX, AZ 85015
1702 W. Camelback Rd.,

(602) 242-3515,

East of Highway 17.
CURTIS» CUSHCRAFT = DAIWA « DRAKE = DX EDGE » EIMAC
HUSTLER = HY-GAIN = [COM = 0 W MILLEH = HKANTROMNICS
KENWOO) » KLM* LARSEN « LUIMAH & METZ » MFJ » MCRC-LOG YAESU and many moral

Prices, specifications, descriptions subject to change without notice. Calif. and Arizona residents please add sales tax.

‘give you

PERSONALIZED
SERVICE

ANAHEIM, CA 92801
2620 W. LaPalma,
(714) 761-3033, (213) 860-2040,
Between Disneyland & Knotts Berry Farm.

BURLINGAME, CA 94010
999 Howard Ave.,
(415) 342-5757,
5 miles south on 101 from S.F. Airport.
AEA o ALLIAMCE » ALPHA = AMECD » AMPHEMNCL » ANMTEMNMA
SPECIALISTE = ARAL = ASTRACN « BELDEN = BENCHER
BEAM-TEC »EAD = BUTTERANLUT =B & W's TALLBOCOE & COLLING

OUTLET

SAN DIEGO, CA 92123
5375 Kearny Villa Rd.,
(619) 560-4900,

Hwy 163 & Clairemont Mesa Blvd.

VAN NUYS, CA 91401
6265 Sepulveda Bivd.,
(818) 988-2212,

San Diego Fwy at Victory Blvd.
MINEPRODUCTS = MRAGE = NYE » PALDMAR = AOBOT = BOMM
SHURE » SIGNAL-ONE » STONER » TEMPO « TEN-TEC + TRISTAD
VIEWSTAR » VOEOM »
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DELIVERS
RELIABLE

ALL BAND HF

PERFORMANCE

Hustler's new 6-BTV six-
band trap vertical fixed
station antenna offers
all band operation
with unmatched con-
venience. The 6-BTV
offers 10, 15, 20, 30,
40, and 75/80 meter
coverage with ex-
cellent bandwidth
and low VSWR. s
durable heavy
gauge aluminum
construction with
fiberglass trap
forms and stain-
less steel hard-
ware ensures
long reliability.
Thirty
meter kits
$SD-MTI<)
or 4-BTV
and 5-BTV
are qalso
available.

N

EW

6

\
s

HUSTLER |

(|-

Don't miss our 30 meter excitement.

HUSTLER

STILL THE STANDARD OF PERFORMANCE.

HUSTLER)

3275 North “B"” Avenue
Kissimmee, Florida 32744

X M Company
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The LIM2RK decoder kit con-
verts your receiver into a special
receiver or control. When a user-
selected time-tone combination
IS received, the output provides a
relay control for activating
speakers or other devices.

INPUT: Audio from transceiver,
scanner, etc.
OUTPUT: SPST (N.O.) relay.

FEATURES: Single or dual tones
adjustable over the 16 digit
Touch Tone range * Adjustable
response time * Relay output e
Manual or auto reset * Single
tone ON latching with different
single tone reset OFF e Oper-
ates on 12VDC e Interfacing of
multiple boards for multi-digit
sequential activation and reset.

APPLICATIONS: Call-up system
* Repeater or commercial con-
trols » Etc. limited only to your
imagination

s
L
&

Actual Size 3" x 3"

—Shown Assembled
LJM2RK decoder kit includes all
component, relay, and P.C. |

Board. ..
$15 plus $1.50 shipping. |

LIM2RC enclosure kit includes
molded case, speaker, input
cable. . .$5 plus $1.50 shipping.
For information and to
order write:

See the demonstration in
pooth 318 at the Dayton
Hamvention. 205

THE METHENY CORPORATION

204 Sunrise Drive, Madison, IN 47250 |

INFO

Manuscripts

Contributions In the form ol many
scripts with drawings andior photo-
graphs are welcoma and will ba con
siderad for possible publication. We
can assuma no responalbility for loas
of damage to any material. Please
enciose a stampéd seli-addrossed
anvelopa with each submission. Pay-
mant for the usa of any unsolicited
malerlal will ba made upon accep
lance. All confributions should be di-
recied 10 the 73 adiloral offices.
“How 10 Write for 77 guidelines are
avallable upon reques!t

Editorial Offices:

Fing Sirmst
Peteroorough NH 00458
Phone G03-924-84T1

Advertising Offices:

Eim Street

Peterborough NH 03458
Phone 6038247138

Circulation Offices:

Elm Stresi
Peterborough NH 03458
Phone: B03-924.0471

Subscription Rates

In tha Unitad States and Poasaaslons:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (38 issues) $53.00

Eisewhere:

Canada and Maxico—3527 871 year
only, US. funds Foreign surface
mall—§44. 871 yvaar only, US. funds
drawn on US bank Foreign air
mall—plaase inquirs.

To subscribe,
renew or change
an address:

Wrile 1o 73, Subscription Department,
PO Box 831, Farmingdale NY 11737
For renewals and changes of addreas,
Include the address labal from your
moa! recent |saue of 73. For gift aub-
scriptions, Include your name and ad
dress as wall as those of gift recl
plonta,

Subscription

problem or
question:



At Last.

A microthin, synthesized,
programmable, sub-audible
tone encoder that fits inside
the ICOM IC-2AT.

Need we say more?

COMMUNICATIONS
SPECIALISTS ..

426 West Taft Avenue, Orange, CA 92667
800/854-0547 California: 714/998-3021
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NEVER SAY DIE

editorial by Wayne Green

THE SONY SURPRISE

A couple of years ago, Sony
brought out their 2001 2ll-band
digitally-controlled receiver. It
wasn't terribly sensitive, but it
would tune in CW and sideband
and the price was, particularly
for Sony, most reasonable. This
was followed by their 7600
shortwave receiver—truly a
marvel of compactness, small
and light enough for the jacket
pocket. It also had amazing
bandspread for the most popu-
lar shortwave Dbroadcasting
bands—and a surprisingly low
price.

This was followed a vyear
later by the 7600A model, with a
couple more bands. | liked this
one particularly because it
covered 40m and the CHU time
signals, a nicety skipped in the
first model. | took this radio
with me on all of my foreign
trips so | could check the VOA
newscasts and make tapes of
local AM/IFM and SW stations
in unusual spots around Asia
and the Middle East.

Then last year Sony did it.
They put the digital tuning sys-

tem from the 2001 into the 7600,
calling it the 7600D, (digital, |
presume). Wowie! Again, as
with the 2001, the sensitivity is
about on a par with Don
Rickles, but it tunes from 150
kHz to 30 MHz, plus the FM
band! It has a bfo and a vernier
on the tuning so you can tune in
sideband just fine. It also has
ten buttons you can program
for instant frequency selection.
| find that handy for WWVICHU
time and my favorite FM sta-
tions. Yes, it has an automatic
scanner, too.

It's possible that some of the
ham dealers carry this radio.
You might want to check
around. If you travel much, this
can be a real prize. | love check-
ing the 20m and 15m bands
from different places around
the world as | travel.

I've been looking for a ham to
join my staff who might, in addi-
tion to testing new ham gear in
the W2NSD/1 ham shack for re-
views in 73, arrange with Sony
and other such manufacturers
to make non-ham products
such as this available via our

Doug LeFever KM3K
RD 4
Manheim, PA 17545
USA

Lancaster
County

QSL OF THE MONTH

To enter your QSL, put It in an envelope along with your choice of a book from 73's
Radlo Bookshop and mall it to 73, Pine Street, Peterborough NH 03458, Attn: QSL of the
Month. Entries not in envelopes or without a book choice will not be accepted.
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magazines. Every now and then
| find a toy like this which | think
might interest readers but
which could be hard to find for
most people.

I'm one of those people who
rush out and buy almost any-
thing new. | almost always have
a few surprising toys in my
shoulder bag when | travel. It
might be a radio, a miniature
TV, a new kind of digital watch,
or a new briefcase computer.
Some people are just now
discovering the Walkman.. .|
had one of those within hours
of its reaching this country
eight years ago.

A lot of these gadgets you
see in the mail-order catalogs
are dogs, despite the glowing
copy and gorgeous pictures. |
pore over each new Sharper Im-
age, Markline, JS&A, and so on
catalog that arrives. Yep, l've
tried the hanging by the feet
gadget.

For instance, take the new
tiny TV sets. Great technical
marvels, no question about it,
but who needs a Walkman TV?
On most of the TV shows these
days, you can turn off the pic-
ture and lose little, so if you're
an addict, why not just get a
miniature radio with the TV
sound channels? | doubt that
we are going to see many peo-
ple walking around the streets
with portable TVs on their
hands.

Clive Sinclair has invested an
enormous amount of time and
money developing a very small
portable TV. But for whom? |
suspect that it was more the
challenge of making it than any
serious market expectations
which drove Clive. I'll be watch-
ing the success of the Sony
Watchman and the new Casio

Continued on page 146
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mter FM ham!held ttinlceiter
with every conceivable operating
feature.

TR-2500 FEATURES:

« Weighs 540 g, (1.2 Ibs). 66 (2-5/8)
W x 168 (6-5/8) H x 40 (1-5/8) D.
mm (inches).

e LCD digital frequency readout.

» Ten memories includes *MO" for
non-standard split repeaters.

* Lithium battery memory
back-up, built-in, (est. 5 year life).

* Memory scan.

* Programmable automatic band
scan, and upper/lower scan
limits; 5-kHz steps or larger

* Repeater reverse aperation.

* 2.5 W or 300 mW RF output.
(HI/LOW power switch).

* Built-in tunable (with variable
resistor] sub-tone encoder.

* Built-in 16-key autopatch encoder.

* Slide-lock battery pack.

* Kevboard frequency selection.

* Covers 143.900 to 148.995 MHz.

=g = S e il i S . e —
T O N repeater ofiset, and optional
[ Ii-i:.-i...l m G *f‘“l;ﬂj .? 70372y sub-tone channels. Memory
i i NN IOV 3

pairs for non-standard splits.

"A" and "B sel band scan limits.
Blg LCD Blg 45 w Blg Lighted memory selector knob,
21 memories, Compact.

Audible "beep” indicates channel
| position.

Outstanding features providing . | jthjum battery memory back-up.

maximum ease of operation (Est. 5 vr. life.)

include a large, easy-to-read « 45 walts or 25 watts output,

LCD display, 21 multi-function HI/LOW power switch for reduc-

memories, a choice of 45 watts Homn'to B witis.

(TR-7950) or 25 watts (TR-7930),

and the use of microprocessor

."".Lllnnmln offset. Pre-programmed
16
technology throughout. for simplex or 600 hHg oflset,

in accordance with the 2 meter
band plan. "0O5" key for manual
change in olfset.

T NOE N el s Tl N BL=] =
I L= . s Ll 1 ' L -
'_I":., T dLr i X%~ --_l|.-'.1’-.,|' W

« New, large, easy-to-read LCD
digital display. Easy to read in
direct sunlight or dark (back
lighted). Displays TX/RX [re-
guencies, memory channel,
repeater offset, sub-tone number,
scan, and memory scan lock-oult.

e 2] new mult-tunction memory
channels. Stores frequency.

KENWOOD

CONVENIENT TOP CONTROLS

UL RN FUOWLN. WD

* Battery status indicator.

* Complete with flexible antenna.

400 mAH Ni-Cd battery, and
AC charger.
Optional accessories:

*» ST-2 Base station power supply;

charger (approx. 1 hr))

* MS-1 13.8 VDC mobile stand
charger/power supply.

« VB-2530 2-M 25 W RF power
amps., (TR-2500 only].

* TU-1 Programmable CTCSS
encoder (TR-2500 only).

* TU-35B Programmable CTCSS
encoder (mounts inside
TR-3500 only).

« PB-25H Heavy-duty 490 mAH
Ni-Cd battery pack.

 DC-25 13.8 VDC adapter.

« BT-1 Battery case for AA
manganese/alkaline cells.

« SMC-25 Speaker microphone.

* LH-2 Deluxe leather case.

* Programmable priority alert.
May be programmed in any
MEemory.

e Programmable memory scan
=4

lock-out. Skips selected memory

channels during scan,

* Programmable band scan width.

* Center stop circuit for band
scan, with indicator.

» Scan resume selectable, Select
able automatic time resume-
scan, or carrier operated
resume-scan.

e Scan start/stop from up/down
microphone.

TRIO-KENWOOD COMMUNICATIONS

1111

"I'_FI'FH: "uf |r'u1' "ﬂ 1"“_'Dt 1a C.11||furr.:l;i EDEEG

TR-3500

70 CM FM Handheld

e Covers 440-449.995 MHz in
5-kHz steps.

« Hi-1.5 W, Low-300 mW.

* TX OFFSET switch, £5 kHz to
+9.995 MHz programmable.

» Auto/manual squelch control.

* Tone switch for opt. TU-35B

e Other outstanding features
similar to TR-2500.

« BH-2A Belt hook.

* RA-3 2 m 3/8 A telescoping
antenna (for TR-2500].

e W5-1 Wrist strap.

« EP-1 Earphone.

* Programmable three sub-tone
channels with optional
TU-79 unit (encoder).

» Built-in 16-key autopatch encoder,
with monitor (Audible tones),

» Front panel keyboard control.

¢ Covers 142.000-148.995 MHz in
o-kHz steps.

» Repeater reverse switch.
(Locking)

o "“Beeper” amplified through
speaker.

« Compact lightweight design.

Optional accessories:
* TU-79 three frequency tone unit.

« KPS-12 fixed-station power
supply for TR-7950.

e« KPS-7A fixed-station power
supply for TR-7930.

* SP-40 compact mobile speaker.




Kantronics Interface I

The Intertace For
Apple, Atari, TI-99/4A, TRS-80C,
VIC-20, and Commodore 64
Computers

Interface 1l is the new Kantronics transmiver-to-
computer interface. Interface Il features a highly
sensitive front end with mark and space filtering.

Even the most discerning operator will be surprised
with the Interface II's ability to dig out signals in
poor band conditions. Our unique tuning system even

displays signal fading.

X-Y scope outputs and dual inter s
vmaﬂmmmmke&mﬂmmﬁﬁ-
ble with almost any shack. All three standard shifts
are selectable, and Interface Il is AMTOR compati-
ble. interface Il is designed for use with Kantronics
software.

Kantronics Software — The Industry Standard

Hamsoft

Our original program for reception and transmission of
CW/RTTY/ASCIIL. Features include Split Screen Display,
Message Ports, Type-ahead buffer, and printer compatibil-
ity. Apple Diskette $29.95, VIC-20 cartridge $49.95, Atari
board $49.95, TRS-80C board $59.95, T1-99 4A cartridge
$99.95.

Hamtext

All the features of Hamsoft with the following addi-
tional capabilities: text editing. received message storage,
variable buffer sizes, diddle, word wraparound, time
transmission, and text transmission from tape or disc. The
program is available on cartridge for the VIC-20 or
Commodore 64, and diskette for the Apple Suggested
Retail $99.95.

Hamsoft/Amtor

This program has Hamsoft features with the added
ability of communicating in the newest coded amateur
format-AMTOR. AMTOR offers error free low power
communication. Hamsoft: Amtor is available for the Atari.
TRS-80C, VIC-20, and Commodore 64 computers. Sug-
gested Retail $79.95.

Amtorsoft

For the serious AMTOR operator using a VIC-20,
Commodore 64, or Apple computer. This program is
similar to Hamtext in capabilities, but can only be used for
AMTOR. The Apple version includes both Hamtext and
Amtorsoft on one diskette ($139.95), while the Vie-20 and
Commodore 64 cartridge is just Amtorsoft ($89.95),
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Jehn Wood WA4BP|
1101 Little Elton Lane
West Memphis AR 72301

Doing It at Dayton

This unofficial Hamvention handbook

hange may be a hall-

mark of a democratic
society, but it is also the by-
word of the 1984 Dayton
Hamvention, whose leaders
have made major modifica-
tions to the annual April
event.

The location is the same,
Dayton’s Hara Arena, and
the dates for the 1984 event
are in their traditional loca-
tion: the last full weekend of
April (27, 28, and 29, for
1984) but there have been
considerable changes made
in other areas, primarily the
flea market. According to
the cochairman of the Ham-
vention, Harold “Hal” Judd
WABKNM, the changes
should be “99 percent to ev-
eryone’s benefit.”

Topping the list of

changes for 1984 are the set-
up times for the flea-market
vendors who have waited
long hours in line in the past
to get a space. This vyear,
those holding flea-market
permits, which can be se-
cured only by ordering in ad-
vance, will be allowed to set
up as early as Wednesday or
Thursday in an assigned,
numbered space. The spaces
will be assigned on a first-
come, first-served basis,
meaning those who request
a flea-market space and in-
clude the appropriate mon-
ey with the request ($15.00
per space, four-space maxi-
mum) will be assigned a
space first. Hamvention
Flea-Market Chairman, John
Grody WBBTEK, hopes this
will eliminate the imposing

Hams show up in droves when April comes to Dayton. Here’s
just part of the typical crowd that overflows the Hara Arena
each year.
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helps attendees and dreamers alike.

practice of vendors waiting
in line, sometimes as long as
three and four days, to get
what some consider prime
flea-market real estate on
the Hara Arena parking lot.
The official times for set-
ting up in the flea market
(for those with advanced
sale permits only) will be
Wednesday, April 25, noon
until 5:30 pm local time, and
Thursday, 8:00 am through
the time the flea market
opens to the public at noon
on Friday. No sales will be
permitted in the flea market
prior to noon Friday when
the gates will be opened of-
ficially to an anticipated
crowd of over 20,000. Flea-
market vendors also are
reminded that a general-ad-
mission ticket is required for

ﬂﬁﬁ
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admission to the flea market
in addition to your flea-
market permit, so be sure to
order it when you request
your flea-market permit.

Since flea-market spaces
are available only by ad-
vanced sales, the wisdom of
ordering early is obvious.
Ordering your general-ad-
mission ticket early would
also be wise since the price
has been increased to $7.50
in advance and $10.00 at the
door. No doubt about it this
year—the early bird gets the
worm, the best flea-market
space, and gets to save $2.50
on his ticket.

For those who were there
last year, yvou’ll notice that
the opening time for the flea
market has been shifted

You'll find an yth ing and everythfng electronic at the Dayton
Hamvention, even a ham who has brought his own street

light.



The Silver Arena section of the Hara Arena is just one of three
large areas devoted to dealers and manufacturers’ representa-

tives.,

from Saturday morning (as
in 1983) to noon on Friday
(as it was in 1982). This
means that sellers will have
two and one-half days to dis-
play their wares, and it also
improves their odds of get-
ting dry weather, a must ele-
ment for outdoor display of
radios and other moisture-
sensitive electronic equip-
ment.

To order flea-market spac-
es, send $15.00 per space
(maximum of four per cus-
tomer) to the Dayton Ham-
vention, PO Box 2205, Day-
ton OH 45401. Grody said
that no flea-market spaces
will be assigned until after
January, but that requests
which have come in will be
given spaces in order of their
arrival.

For anyone needing more
information, Grody and his
committee have made yet
another change by setting
up a flea-market informa-
tion hotline at (513}223-
0923; this will be answered
between the hours of 8:00
am and 10:00 pm EST begin-
ning well in advance of the
Hamvention.

More Changes

The changes in Hamven-
tion ‘84 don’t stop with the
flea market. The Hara Arena
has been expanded since
Hamvention ‘83 and now

has an additional 10,000

square feet located near the
Silver Arena. The new space
will be used in 1984 for the
many Hamvention forums,
while the space previously
occupied by the forums has
been made available to in-
door sellers. Cochairman
Judd believes that between
200 and 225 exhibitors will
be displaying their wares in-
side the arena this year, and
that includes the dealers
and the manufacturers’ rep-
resentatives from such well-
known companies as Trio-
Kenwood, |lcom, Yaesu, Hy-
Cain, Drake, and Cushcraft.

A' 5 -
In between flea-market expeditions, vistors to the Hamven-
tion might make a side trip to Wright-Patterson Field, home

of the US Air Force Museum.

With the expanded num-
ber of indoor exhibitors and
the expected 1,500 flea-mar-
ket vendors, there’s going to
be a lot for the Hamvention
attendee to peruse in a
short, two-and-one-half-day
tour. But never fear, there is
a way to do it, and the key is
planning. Plan to get an ear-
ly start each day, and plan
each day as carefully as
possible.

As soon as you enter the
indoor part of the Hamven-
tion the first time, you will
be given a plastic bag which
will contain the Hamvention

CHECKLIST FOR YOUR DAYTON TRIP

@ Secure room reservations early, for the nights of April 27
and 28, and if you intend to arrive early on Thursday, for April
26.

® Purchase Hamvention tickets in advance and, if applicable,
flea-market-space permits.

® Have the members of your group committed to attend the
Hamvention and determine your transportation require-
ments.

@ Save enough money to cover the cost of the trip and to cov-
er the cost of any planned purchases. Turn most of your cash
into traveler's checks as these are readily accepted at the
Hamvention and at the flea market, Personal checks are NOT
a readily-accepted method of payment. If a dealer has a
choice of a cash sale or taking a risk by accepting a personal
check, he'll probably take the cash.

® Pack clothing necessary for your three- or four-day trip.
Don’t forget, the weather is very changeable.

@ Arrange for time off from work if you're part of the laboring
class.

@ Make and carry a list of things you intend to purchase at the
Hamvention. The abundance of equipment found at the Day-
ton flea market is mind-boggling and could make you forget
what you came there to buy.

program. This is your key to
the entire event and it is
worthy of a few minutes of
study. Flip through the pro-
gram, find the pages allo-
cated to overall and interior
maps of the exhibit area,
and orient yourself. Next,
check the times of the fo-
rums and note the ones you
might be interested in at-
tending. Try to work your
tour around these times be-
cause the forums come only
once while the flea market
and indoor exhibitors will be
there for the duration. This is
one way to guarantee that
you won’t miss anything and
be forced to go home with
some heavy regrets.

You might also try to plan
to have some energy left af-
ter a full day of hamfesting
on Saturday to attend that
evening’s banquet. This year's
banquet speaker will be
Harry Dannals W2HD, past
president of the Amateur
Radio Relay League.

Cochairman Judd added
that there have been some
changes made to the ban-
quet, not in the ticket
prices—which remain $14.00
in advance and $16.00 at the
door—but in the menu.
Judd said that the main
course this year will be filet
mignon. If you've ever in-
tended to attend the ban-
quet, this might just be the
year to do it.
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Necessities

Hamvention veterans are
well aware of what to bring
to the event and how to
dress, but for the sake of the
newcomer, let me review
some of the time-tested
practices. If you plan to
drive to Dayton in a private
car from 500 miles away, as
our group does, set aside at
least $100 for gasoline,
weekend accommodations,
and food. Motel reserva-
tions should be made as ear-
ly as possible and the Ham-
vention Housing Bureau can
be a big help. You would be
wise to take advantage of
the service this Bureau of-
fers. In the past, food has
been plentiful and tasty at
the Hamvention and, |
might add, reasonably
priced. The same is true for
most of the restaurants in
and around Dayton, so if
you have the money set
aside for eating, you will not
starve. Just make sure you
budget properly.

Let me suggest that you
dress for the Dayton weath-
er—and that means bring
one of everything. |'ve seen
years where the weather has
been exceptionally beauti-
ful =70 degrees plus during
the days and no cooler than
40 degrees at night—while
I've also seen the worst—
constant rain and near-
freezing temperatures dur-
ing the days and nights. So
dress according to the old
outdoorsman’s adage, in
layers so that you can take
off or put on as the weather
changes. And make the final
layer a waterproof garment
while keeping the heavy
coat within reach should the
temps fall to an extreme. It
can happen. The weather
can be great or lousy and it
can be a determining factor
in how good a time you have
at the Hamvention, so go
prepared. The weather was
great in 1982 with the only
problem being chapped lips,
while last years weather
was fit only for the ducks
and the well-prepared.

To keep up with the mem-
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vance, $16.00 at the door.

setup times.

GENERAL INFORMATION

Send ticket orders to:
Dayton Hamvention
PO Box 2205
Dayton OH 45401

Flea-Market Hotline
(513)-223-0923
(Try to limit calls to between 8 am and 10 pm EST.)

Inside Exhibits Information
(513)-2366160

Prices: Registration general admission ticket is $7.50 in ad-
vance and $10.00 at the door. Tickets on sale in advance by
mail or at the arena during the regular Hamvention hours; not
available over night as in the past.

Hamvention General Chairman
Jack Mitchell AABQ
Asst. General Chairman
Harold “Hal"” Judd WABKNM
Flea-Market Chairman
John Grody WBBTEK
Advance Registration
Marge Mitchell WDBDSN
April 28 Banquet Speaker: Harry Dannals, Past President, the
Amateur Radio Relay League. Banquet tickets—$14.00 in ad-

Flea-Market Setup Times
Wednesday, April 25: Noon to 5:30 pm. Thursday, April 26:
From 8 am, all night, through to Friday at noon when the flea
market opens to general public. All flea-market permits will
be sold in advance this year. None sold during the Hamven-
tion. Flea-market vendors must have registration tickets and
flea-market permits to be admitted to the flea market during

Flea-Market Selling Times
Friday: noon to 6 pm.
Saturday: 6 am to 5 pm.
Sunday: 6 am to prize drawing.

bers of your group, | would
suggest that you rely on the
ever-popular two-meter han-
die-talkie, but try to have ev-
eryone bring a synthesized
rig so that you can be flexi-
ble in finding a standby fre-
quency. A crowd of over
20,000 hams can generate a

lot of rf.

Finances

Don’t say it; | know what
you're thinking. Here ['ve
told you about all of the
great changes for the grand-
daddy of all hamfests, but |
haven’t said how you can af-
ford to go.

First things first. Talk to
your buddies on the local re-
peater about a possible trip
and find out who would like
to go, and then get a con-
crete commitment from
them so that you can plan

properly. Then have each
person arrange to have the
days off from work that
they’ll need to make the
trip. Setting aside Thursday
for travel and Friday morn-
ing for setting up in the flea
market may work, but if
you're traveling far and plan
to be in Dayton for the prize
drawing Sunday afternoon,
you might also consider tak-
ing the following Monday
off from work to con-
valesce. You’ll enjoy the trip
more if you know that you
don’t have to go right back
to work as soon as you get
home.

Enough planning. Let's
get down to paying for the
trip. Overtime and part-time
jobs are possible sources of
extra revenue, but since it’s
a ham-radio activity, it
seems appropriate to me
that ham radio should help

meet the expenses. That's
where all of this talk about
the flea market comes in. At
a cost of $15.00 a space,
three people can split the
expense (investment?) and
sell a lot of their unused
equipment. Agreed, it's a
common ploy at a hamfest,
but I'm talking about Day-
ton, and that means you'll
have probably 20,000 to
25,000 radio enthusiasts
checking out your high-qual-
ity castoffs. As my Daddy
used to say, “With that
many fish, you're bound to
get a bite” And with the
three or four of you taking
shifts at watching over the
gear, you'll get a chance to
check out everybody else’s
offerings and still not miss a
sale.

Buying Gear

| always tell myself that if
| sell one particular piece of
equipment, then I'll use the
money made on the deal to
buy that new rig I've had my
eye on. Besides being a
great place to sell used
equipment, Dayton is also
the perfect place to buy that
new rig since the dealers are
always in a mood to sell at a
good price. Call it their an-
nual low-price fling or what-
ever you want, but | have al-
ways found what | was look-
ing for at Dayton and found
it at the best price. Ask any-
one who's been there and |
bet they’ll tell you the same
thing. You’'ll get to see what
you want to see, put your
hands on it, push the but-
tons and turn the knobs, and
then buy for the best price
imaginable.

| know the dealers will
probably skin me alive for
saying this, but let me pass
along a word of ad
vice—spot the piece of gear
you want at three or four
dealers, list the prices, and
then go back to each one
and ask them to give you
their rock-bottom, last-day-
of-the-hamfest price. If you
think one of them is offering
you the best deal you'll see,
make your purchase from



that dealer. If you think you
can get it cheaper, wait until
the second or maybe the
last day of the hamfest and
go back to the dealers again
to get their prices. Be aware
that if you decide to wait, all
of the dealers could sell out
of that rig you've been want-
ing so badly. With the prices
being so right and so many
people looking for a deal,
the bargains do not last
long. Once again, be pre-
pared.

And keep one other fact
in mind when you tackle the
dealers—the more the deal-
ers sell, the less they have to
pack up and take home.
That’s why most of the best
deals on the remaining
equipment are made on the
last day of the Hamvention,
on Sunday afternoon when
most folks are hanging
around for the prize drawing
or in the process of packing
up to head home.

If yvou have trouble work-
ing the deal you want, get
the dealer to toss in an ac-
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cessory for little or nothing
more. After all, it would
make still less that he has to
pack up and take back with
him and it makes the deal
even sweeter for you.

What Will | See?

When you arrive at the
Hara Arena, don’t worry if
you think your eyes are
starting to bug out You'll
probably be seeing a few
things you've never seen be-
fore. Just in the past few
years |'ve seen the first syn-
thesized handie-talkie and
the first digital-readout low-
band rig make their initial
appearances at the Dayton
Hamvention. And there’s a
reason for it Manufacturers
like to take the wraps off
their new items at the Ham-
vention because they know
that it’s their best chance to
show it to a large share of
the amateur-radio commu-
nity at one time. The more
people that see an item, the

better the chances of selling
itt Remember the 20,000

plus folks | said could be
walking past your flea-mar-
ket space? Most of the same
people will get indoors also.
The manufacturers also
know that most of the hams
who attend the Hamvention
have a buying urge, and
they’'d like you to satisfy
that urge by buying their
product.

What else can you expect
to see at Dayton? | would
expect to see more comput-
ers interfaced with ham-ra-
dio equipment at the ‘84
Hamvention, and | would
expect to see more dealers
selling software for amateur
applications. Last year, the
RTTY-CW interfaces were
on display and drew consid-
erable crowds, so this year
look for the dealers to take
the next logical step and
explore the computer field
a few steps further. We've
got satellite-tracking pro-
grams that run on VIC-20s
and other basic machines,
so don’t be surprised if soft-
ware abounds to turn all

of your ham-radio drudgery
into funtime with your com-
puter. After all, it will be
the coming thing for many
a year to come.

Here We Go!

Okay, if you've followed
me so far, you should have a
pretty good idea as to how
to prepare for the 1984 ver-
sion of the Dayton Hamven-
tion, the hamfest that is
quickly eaming the tag,
“center of the ham-radio
universe.” So get your days
off arranged, pack vyour
clothes and the equipment
you plan to sell, list the
items you want to purchase,
get your group together, and
lets head to Dayton for
April 27, 28, and 29.

The bunch of terrific guys
| go with started talking
about the 1984 trip on their
way home from the 1983
event, so | think we’ll be pre-
pared to have another great
time in Dayton, Ohio. Grab
your HT and come join us.
It's gonna be great!
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Me and My Stupid Old

PMOS Converter

At last, there’s an easy way to get -12 V from a + 5-V supply.
Who said “trial and error”?

C. R. Bryan Ill WB1HKU/6
7311 Variel Avenue 4
Canoga Park CA 91303

Stupid old PMOS. It's

slow, it runs hot, it gives
protective input diodes a

workout because its output
low can go below ground,
and it needs weird supply

voltages. Most of the newer
NMOS devices have been
designed to make do with
one 5-volt supply, either by
some design rethinking or
by inclusion of a substrate
charge pump on the chip
itself, but stupid old PMOS
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Fig. 1. Initial version. With 9 to 19 volts input, and the right toroid, this circuit might provide
50 V output. L1 is 10 bifilar turns #28, L3 is 25 to 50 bifilar turns #28 (I used 25 turns), and L2 is
8 to 10 turns #26. The toroid is a .375-inch ferrite from a Radio Shack “Ferrites” package.
Capacitor C1 resonates with L2 to determine oscillating frequency; 200 pF is probably a good
minimum value to keep interwinding capacitance from getting into the act. The transistors
came from my junk box; the numbers listed are their rough functional equivalents. With dif-
ferent devices, the regulator circuit could waste a lot less current.
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has to have strange supply
levels provided in order to
operate.

It was that last gripe that
had me stymied for a while.
| have an old keyboard from
some junked phototypeset-
ter somewhere, bought for
all of ten bucks. It's TTL
throughout, with maybe
A drain on the 5-V, 3-A sup-
ply in my homebrew Cos-
mac Elf. (One miserable
PMOS shift register does
have to have a —12 supply
if | want anything but smoke
from it.) At that, the key-
board outputs some weird
code that makes sense only
to the machine for which it
was designed. A local outlet
sells a keyboard encoder,
the AY-5-2376. If | kludge-
wired that onto the key-
board in place of the orig-
inal logic, 1'd have good old
parallel ASCIlI coming out of
a single 40-pin chip, made
of . . .PMOS. Yep—it needs
a —12 supply, drawing may-
be 4 mA. | should build an
additional line-powered
power supply for that?

I've seen a few upconvert-
er circuits around; most use



555s and voltage-doubler
chains. Motorola even has
one with a 7406. Somehow,
all these capacitor-pulse
designs struck me as being
wasteful, inadequate, or
both.

I'm a bit of a QRPp nut,
and | have the toroids to
prove it—some from Radio-
kit and Amidon, some from
those blister cards Radio
Shack started selling a year
or so ago. | got out my dip-
per and my boxes of small-
signal transistors, turned on
the ‘scope and the Weller,
and waded in.

The first circuit | built
does fine with at least 9
volts for a supply. The rec-
tified secondary voltage
soared up to 90 volts at one
point in my experiment-
ing—no load. That's why |
put in the 10k load resistor,
to keep the voltage within
the survival zone of the di
odes, to say nothing of any
regulator | might care to put
in.

As for the regulator cir-
cuitry, | must admit that |
was playing. | had already
decided to put a 79L12 in
the finished unit, but | didn’t
have one on hand as vet, so |
kludged this one up in order
to see how much fun | could
have putting together a reg-
ulator. If you look closely,
you will see not only that
I've abused the reference di-
ode (which prefers to con-
duct only about 7.5 mA), but
also that the converter is
cranking out upwards of 25
mA, still with enough input
headroom to the pass tran-
sistor for it to regulate. The
medium-current pair of tran-
sistors in the oscillator got
warm, but not hot, and no-
body seemed to be hurting.

Then | dropped the supply
rail to 5 volts, and the output
got very mushy. . maybe 8
volts across the output load
resistor.

The problem is in the Dar-
lingtons. | put in the second
pair of transistors, Darling-
ton-style, because the medk
um-current transistors weren't
being driven fully under
load, thus, there was not
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Fig. 2. 5-volt-input version. Note that L2’s phase is reversed. Equivalent transistor types again.
The 79L12 only burns about 4 mA.

enough gain at the frequen-
cy in use. The added pair
corrected that but brought
in a new problem: The satu-
ration voltage (Vcgsat) for a
Darlington pair, measured
from the ganged collectors
to the lower emitter, is one
Vcesat plus one Vge for a
typical circuit, because the
driver-half emitter is held
high by the final-half base-
emitter diode (one Vgg), and
their collectors are tied
together. The collector of
the driver-half can’t do more
than saturate—it can’t go
lower than its emitter. More
current into either the driv-
er's base or the two collec-
tors only drives both volt-
ages higher, making the
problem worse. | was losing
virtually 2 Vgg on each side
of the main winding, even
with the protective series
diodes shorted out. That's
fine for circuits with, say, 9
volts or more rail-to-rail, but
down at a 5-volt supply
level, the missing voltage
swing was proportionately
too large to be ignored.

At this point | remem-
bered the composite PNP in
the final stage of National’s
LM380, and the final version
started emerging on paper.

| have even more voltage
gain here, because the
driver stage is running com-
mon-emitter rather than the
common-collector . driver in
the Darlington version. More
important, the final stage is
free to pull its end of the

transformer’s main winding
as low as possible, roughly
0.2 volts with these par-
ticular parts. That means
that the total possible swing
for the transformer, ignoring
coil losses, is 9.6 volts—
much better. Of course, |'ve
ignored here the effect of
available voltage swing on
circuit impedance, which af-
fects the available juice
(wattage) from what is, in ef-
fect, a self-excited balanced
transmitter. | chose a more
rudimentary approach, one
within my immediate com-
prehension. In other words,
I'm lazy, so | just called it an
astable multivibrator and |
played around with it until it
worked.

It works. The keyboard
converter starts up every
time and feeds a dead quiet
—12 volts to the shift reg-
ister. It'll do the same for the
2376 instead, when | get
around to the surgery in-
volved. Then there’s that
Motorola character genera-
tor for translating ASCII into
a video bit stream; that
needs two weird voltages—
and it's NMOS! That just
means there’ll be two sec-
ondaries on the toroid. I've
even got a couple of PMOS
character generators that
need +14 volts.

There are several points
of design and technique to
be mentioned here. First,
most bipolar transistors be-
have very nicely like zener
diodes when their bases are

driven 5 to 10 volts more
negative than their emitters
(positive for PNPs). Unfor-
tunately, the localized heat
in the base region of the
transistor chip causes per-
manent changes in the dop-
ing arrangement, so the beta
goes down. This is why most
multivibrator designs have
diodes with high PIVs in
them, to keep the sharp neg-
ative spike through the ca-
pacitor from doing damage.
If you are running such a cir-
cuit with a supply higher
than 5 volts, you must have
them too. Otherwise, if the
‘'scope shows that the col-
lector voltage has a needle-
thin negative spike going
lower than ground on the
falling edge of its wave
form, your transistors are
being degraded even as you
watch.

The second point is one of
balance. Some of Doug De-
Maw’s QRP amplifier de-
signs are crawling with
toroids, just to swamp out
tolerances and force a 50%
duty cycle in the output sig-
nal. | got by with just one tor-
oid by using the twisted-pair
wiring shown, but a little ar-
tistic symmetry in windings
placement is required too.

Caveat constructor.
The third point is the
toroid itself. | used some

from those Radio Shack
packages, and they work
very well. The ones you will
pull out of there might
not—it's a matter of size
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and ferrite mix. The highest-
permeability device is the
one to use, because you get
more inductance per turn of
wire (mine were around 350
uH with ten turns). Such
toroids are designed for a
lower frequency range, so
you can run them at a lower
frequency, where the diodes

rectify better (I've run the
prototype up to 2 MHz, but
its overall efficiency is best
at around 50 kHz), and
where it’s a lot easier to con-
tain the rf that any power
oscillator spews out. The
2-MHz version wreaked
havoc with an AM radio
across the room; the 50-kHz

Parts List (for Fig. 1)

version doesn’t bother it a
bit, even though the lower
frequency is more likely to
provide harmonics within
easy reach of BCB carriers.
My guess is that the diodes,
which do take a finite
amount of time to go into
and out of conduction, sim-
ply digest the lower frequen-
cy more thoroughly, reflect-
ing a lot less trash back into
the oscillator.

The less rf noise, the less

shielding is required, and the
less hassle you have arrang-
ing for air flow to carry heat
out of that shielding.

My converter simply sits
parked in one comer of
that keyboard, unshielded,
kludge-wired into holes drilled
in an etched-clean section,
making less noise than the
keyboard scanning clock.

Obviously, anywhere one
or two greedy little circuits
demand a strange supply

C1

28

D1-6
D7

R1,2,3

R4,5

R8

200-pF silver mica

C2,4,6 CKO05, 104k, .1-uF monolithic ceramic (Better than a

disc capacitor for high-frequency decoupling be-
cause the internal sandwich construction results in
a low-inductance package. Substituting for one usu-
ally involves a .01-uF disc ceramic paralleled with a
001 disc or a 100-pF silver mica. Here, a .01-uF disc
will do.)

47-uF, 16-V aluminum electrolytic

4.7-uF, 50-V aluminum electrolytic (Up to around 25
uF is useful at this current level; more than that can
cause start-up problems for the oscillator, due to
loading.)

1N4148 or 1N914B switching diodes

1N825A temperature-compensated reference diode
(It consists of a reverse junction in the same package
with a forward junction; at 7.5 mA of current through
the diode, the complementary temperature coeffi-
cients of the two junctions cancel each other out.
With the voltages shown, the current through the
diode in Fig. 1 is nearly double the correct value,
which doesn’t hurt it but wastes both the current and
its compensation. Newark Electronics’ Catalog 105
lists it for $1.90.)

See text

NPN medium-current switching transistors (The fast-
er the better. | used 2N3568 equivalents; 2N2219A is
easier to find.)

NPN switching transistors (The faster the better.
2N3904 is widely available.)

NPN medium-current transistor (Speed isn't critical,
but gain and wattage are. | used a 2N699, which is
barely adequate. It should be at least a heat-sunk
2N2219A, maybe a TIP48. Better to be overcautious
on wattage than to worry about its surviving a short
or a still-air heat buildup.)

NPN small-signal transistors (I used 2N3904
equivalents. With higher beta, resistor values in the
regulator may be raised, conserving current. Beyond
the voltages shown, start paying attention to the col-
lector-voltage ratings of these devices.)

10k, % -W (With the regulator in place, R3 isn't really
necessary, but it's a cheap security blanket.)

1k, %-W (As mentioned, RS should be a 1.8k.)
680-Ohm, Ya-W

4.7k

5.1k (The regulator (Q5-7) regulates by keeping the
R7-R8 voltage divider's tap at the same voltage as
the reference (6.3 V in Fig. 1). Their ratio sets the out-
put voltage.)

10-Ohm (This resistor sets the current-limiting level,
When the voltage across it reaches the .6-V turn-on
threshold of Q8, Q8 will begin stealing base current
from Q5, turning it off. With this value for R9, that's at
60 mA output.)

Select in test (200-pF starting value, may end up at
.01 uF or higher. In order of preference: NPO ceramic,
polystyrene, silver mica, mylar™, disc ceramic. The
higher the frequency, the more the capacitor's quali-
ty matters. 220-pF silver mica: Jameco DM15-221J,

1-uF monolithic ceramic or .01-uF disc ceramic (.01
47-uF, 10-V electrolytic (47-uF, 16-V: Jameco A4716,

4.7-uF or more electrolytic (Working voltage should
be at least 12 times unregulated output voltage.

1.0-uF tantalum or 10-uF aluminum electrolytic.
(Working voltage should be significantly higher than
regulated output voltage. 1.0-uF, 35V tantalum:

1N4148, 1N914B, or other silicon signal diodes
(Should be rated for minimums of 50 PIV, 50 mA con-
tinuous forward current, maximum switching time 10
ns or so. 1N4001-type rectifiers can't switch fast
enough. 1N4148: Jameco, 15/$1.00. Fairchild rates

Windings are determined by application and circuit
values. See text and schematic for prototype values.
Bifilar windings are prepared by twisting twin
lengths of pretensilized wire with electric drill to 10
-20-turns-per-inch pitch. Toroid is from Radio Shack
package of ferrites. A good equivalent is Micro-

transistors—
2N2219A, MPSU06, 2N3568 (Dissipation limit should

switching

PNP switching transistors—2N2907, 2N3906 (The
faster the better. 2N3906: Jameco, 4/$1; Priority-One

47k, Ya-W (Priority-One #05RCQ473L, 50/$1; Radio
10k, Y-W (Priority-One #05RCQ103L, 50/%1; Radio

Motorola 79L12 in prototype (Device choice depends
on application. PC layout will accept 78XX, 79XX,
LM340, and LM320 devices with inline pins (L,P, M, T
types). Check pinout before installing. Positive regu-
lator may be used to regulate negative voltage by
making regulator output common. 79L12: Priority-

Parts List (for Fig. 2)
C1
49¢.)
C2,4,6
uF: Jameco DC.01/50, B¢.)
C3
24¢.)
C5
4.7-uF, 50-V: Jameco A4.7/50, 19¢.)
C7
Jameco TMI/35, 29¢.)
D1-4
these devices at 100 PIV, 200 mA, 4.0 ns.)
1 g
metals FT50-43: Radiokit, 60¢.
Q1,2 NPN medium-current
be at least Y2 W. 2N2219A: Jameco, 2/$1.)
Q3,4
#052N3906, 5/%1.)
R1, 2
Shack #271-1342, 5/39¢.)
m
Shack #271-1335, 5/39¢.)
U1
One #05MC79L12CP, $1.00.)
Converter will be most efficient in a frequency band whose
low end is determined by transformer reactance and whose
high end is determined by transistor and diode speeds and
capacitor quality.
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ICOM HEF

Which ICOM HF Should I Buy?

1C- 791 Sionchamnamcener

@ Genarcl Coverage ® 105dB Dynamic Range
Receiver ®* Mode Memory

® 160 — 10 Meter Ham * Squelch

® QSK ® Passband Tuning

* FM Standard * Internal Power Supply

® 32 Tunable Memories Option
With Lithium Bafttery * Program Scan
Backup _ ® Memory Scan

® 12 Volt Operation » Mode Scan

* High-grade FL™"A ® Dual VFO

455KHz XTAL Filter = i il
*Mto VFO, VFOto M g;'ﬁﬂi iter

® Large Knobs/Spacing ® 100% Duty Cycle
® Fluorescent Display ® Built-in Preamp (Top

General Coverage Receiver
9 Band Ham Transceiver

® RIT/XIT Readout Panel Switch)

* General Coverage * Internal Power Supply
Receiver Option

® 160 — 10 Meter Ham ® Dual VFO

* 16 Tunable Memories * Multiple Filter
With Lithium Baftery Options
Backup * Mode Memory

® |F Shift » Squelch

® Passband Tuniﬂg o CW K‘E"}"Er Opﬂgn

* Program Scan
®* Memory Scan
® 100dB Dynamic Range

® 100% Duty Cycle
® Built-in Preamp

IC-730 &msasmemie™"

® 80 — 10 Meter Ham ® Large RITKnob

® 8 Tunable Memories * Mobile Size: Only
e Dual VFO 3.7"(H)x9.5"(W)x10.8"(D)

e |F Shift ® Built-in Preamp
® Passband Tuning
Option
®* CW Filter Option
® 100dB Dynamic Range
® 12 VDC Operation

Opftional Accessories: PS15 Power Supply, PS30 System Power Supply, PS35 Internal Power Supply (751, 745), Mobile

Mounting Brackets (730,745), IC-2KL Linear Amplifier
Tuner, ATS00 Antenna Tuner, BC10 Memory Backup (

Base Mic (730).

includes separate IC-2KLPS Power Supply). AT100 Antenna
30), SP3 External Speakers, SM6 Base Mic (745, 751) and SM5

€ 3] ICOM |

The World System

ICOM America, Inc., 21 12-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234(214)620-2780
All srared specifications are approximane and subject to change withour notice or obligation. All ICOM radios significantly exceed FCC regulations limifing spurious emissions. HF1283



voltage, you can now satisfy

them, literally on the spot.
This circuit can go in any

number of directions. A bet-

ter design could probably
run an 8080A chip set with
just 5 volts input. If you
have both phases of a con-

T

venient frequency clock
available, you can slave the
converter to the clock and

save yourself a few parts,

guaranteeing the converter
start-up in the process. A
couple of VN10KMs (VMOS)
would probably suffice, pro-
vided only that the clock
signals swing fully rail-to-
rail. (TTL typically needs a
pull-up resistor to hoist its
output above 3.5 volts.)
Somebody else will proba-
bly put me to shame with
the efficiency of their ver-
sion, but that's okay; | just
wanted to get that keyboard
running on just a -+5-volt

supply. Stupid old PMOS. R

Fig. 3. PC board for the 5-V version.

INSTALL DECOUPLING
HERE FOR POSITIVE

DIGITAL [
0 REGULATOR

GROUND™ — 1 |

REGULATOR
ouT

INSTALL DECOUPLING
HERE FOR NEGATIVE
REGULATOR

+HY— - r'!l /%

M = - l_ﬁ-!ll" o

JUMPERS Wi-W4 ESTABLISH GROUNDING, IF ANY

(Ul MAY BE 78XX OR 79XX DEPENDING ON APPLICATION.
T0-92, T0-220, VERSAWATT PACKAGES WILL FIT.)

Fig. 4. Component layout.

here IS the next generation Repeater

MARK 4CR

In 1978 we created the first micro-
processor based repeater and here is its
successor theincomparable MARK 4CR.
Of course it has autodial and tail mes-

sages, after all, we invented those
features. Sure it has autopatch, reverse

e Unlimited vocabulary speech messages in your own voice

e Hundreds of tone access functions, many with time-of-day setting
e All vital parameters can be set remotely by tone access
e Two phone lines and dozens of input/output control lines

patch and built-in ID. But hold on -- it
also has Message Master ™ real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MARK 4CR is the next generation!

o 40

MICRO CONTROL SPECIALTIES

23 Elm Park, Groveland, MA 01834

18 73 Magazine = April, 1984

(617) 372-3442

e 4 channel receiver voting plus full linking capability
e Bus structured design for easy hardware/software expansion
e ""Overload proof” receiver with 7 large helical resonators

e Our famous MCS squelch, often called the best in the business, is
now even better with automatic fast/slow switching
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L. B. Cebik W4RNL
5105 Holston Hills Road
Knoxville TN 37914

Watch That Signal!

Haul out your old oscilloscope and turn it into a
signal monitor. The conversion is easy and the price is right.

-

An external view of the adaptor shown in Fig. 8, with shield-
ed connections to the rear of the scope and onward to the
vertical deflection plates.
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OSEI“DH{DDE adaptors
tor rf have been
around a long time. They be-
came popular with the ad-
vent of SSB and inexpensive
scopes after the end of
World War 1l. Today, many
of the leading ham equip-
ment manufacturers, includ-
ing Heath, Yaesu, and Ken-
wood, provide matching
scope units for monitoring
transmitted —and in some
cases, received—signals
The equipment is excellent,
but so is the price tag. There
are cheaper ways to have an
effective monitor, especial-
ly if you are interested only
in seeing your transmitted
signal. All you need is a
cheap working scope and a
simple adaptor, Fig. 1 shows
in simplitied form what we
need.

As simple as this scheme
iIs, relatively few hams

FROM
TRANSMITTER

('f
/ ADAPTOR

TD PROVIDE
‘ ADEQUATE
BaLamCED
TO DEFLECTIDN
ANTENMNA vOLTAGE

monitor their transmitted
signals or use monitors for
making adjustments. The
part of the equation that
stops most hams is probably
the scope itself and not the
adaptor. There are several
good working designs, and
we shall look at a few before
closing. However, the idea
ol owning and then modity-
ing an oscilloscope still
creates anxiety in many
hams. So let’s begin by look-
ing at what makes a good
scope for rf work

Choosing a Scope for Rf

Current scope specifica-
tions make the units of even
fifteen years ago look bar-
baric by contrast. The mod-
ern scope has triggered
sweep' calibrated in frac-
tions of a second per divi-
sion on the scope face. We
can no longer create some

)
B¢

l

7

BLOCHING
CAPaLTTORS

Fig. 1. The basic elements needed for rf monitoring,



of the funny pictures of yore
because the recurrent
sweep, calibrated in fre-
quency, is gone. Virtually all
scopes are solid state. Dual-
trace capability is the rule
rather than the exception.
The frequency limits of the
vertical amplifier have gone
out of sight. Except for very
expensive lab scopes, a
5-MHz limit was rare twenty
years ago; today, the limit is
fast approaching 100 MHz,
with 20- and 30-MHz units
common. One other thing
has kept pace with the rising
specifications: the price.

Modern scopes are excel-
lent. If you own one, then rf
monitoring is a simple mat-
ter of taking an exceedingly
small sample of your trans-
mitted signal and feeding it
directly into the vertical am-
plifier of your scope. You
need no adaptor. Unfortu-
nately, few of us have the
money for a 30-MHz scope
that will get only an occa-
sional workout in the shack.
Indeed, if we have access to
such a piece of equipment,
it will most likely go on the
test bench where it will be
used more regularly.

If we do buy an older
scope, our tendency is to
choose one of recent vin-
tage. This would be a solid-
state scope with at least one
MHz, and perhaps five, as
the vertical amplifier limit.
It would have recurrent
sweep and single trace.

| should have stopped the
moment | mentioned solid
state! Although there are
good solid-state scopes ca-
pable of handling the
50-0dd volts of rf that we
shall put into the case with
at least an inch or two of
lead, few of the cheap units
have sufficient shielding be-
tween the amplifier boards
and the neck of the scope
tube where our leads are
needed. The odds of pop-
ping one or more transistors
is very great. We can add
shielding, but our chances
of successfully eliminating
all rf danger are slim to non-
existent. Modern solid-state

monitors begin with this
problem as a design consid-
eration, and it may be easier
to build a scope from
scratch than to rebuild a sol-
id-state unit that was never
intended for rf service.
Tubetype scopes of the
next preceding generation
do not suffer the problems
of solid-state scopes. A few
volts of rf in the case will not
injure the tubes or other
components. A hamfest will
turn up many of these
scopes for sale. The main
item of concern is the qual-
ity of the cathode-ray tube
and the power transformer.
Both are difficult to replace
and costly at best. It the
scope puts out a bright,
well-defined trace with the
intensity control at the half-
way point, then other faults
can be repaired with the in-
vestment of troubleshooting
time rather than money.

For an rf monitor at the
operating desk, | prefer a
smaller scope to the round-
faced five-inch models. To-
ward the end of the tube era,
a number of compact three-
inch units appeared, includ-
ing the Eico 435 and 430.
The8%2 " by 6” by 11" audio
frequency 430 cost $69.95 in
kit form in 1965, and it may
be worth half to two-thirds
of that price at a hamfest if
it is in excellent condition. If
you prefer a larger scope
face, there are numerous
Dumont and Heath models
(among others) that can be
picked up for a song and a
few greenbacks.

Getting a scope is half the
battle. Modifying it for di-
rect rf input is simple. Lo-
cate the vertical deflector
plate terminals on the scope
tube socket. As close as pos-
sible to these terminals, in-
stall a pair of connectors on
the rear panel of the scope.
Phono connectors work well
if you use thin coax for the
leads from the adaptor (one
lead for each terminal, since
the signal will be balanced).
Pin jacks or similar connec-
tors will work if you use
twinlead or other balanced
lines from the adaptor;

a)
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Fig. 2. Rf connections to typical vertical amplitier circuits.
(a) Triode dc-coupled output stage. [b) Pentode dc-coupled
output stage. [c] Pentode ac-coupled output stage.

however, shielded leads are
best, especially with higher
power.

Between the socket termi-
nals and the jacks, install
071-uF disc ceramic capaci-
tors of at least 1000-volt rat-
ing. Keep the leads as short
as possible, and try to keep
the capacitors at right an-
gles to anything to which
you might couple signal.
Many scopes used to have
accessory jacks on the rear
panel for any number of im-
probable uses (for example,
dc voltages to power units
under test if they by chance
happened to require exactly
the voltages provided at a
very limited current). If
these are close enough to
the scope tube socket, then
mechanical work will be fur-
ther minimized.

Fig. 2 shows the connec-
tions schematically, along
with some typical vertical
amplifier connections to the
same socket pins. In most

cases, you will need no
other work on the scope. It
will operate normally when
rf is not present. When using
the scope to monitor your
transmitter, keep the verti-
cal gain at minimum, and if
vou have input attenuator
positions, set them at maxi-
mum. For monitoring, we
simply bypass the vertical
amplifier and generate the
voltage needed to deflect
the trace vertically by other
means.
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Fig. 3. Isolating rf and nor-
mal scope signals.
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Fig. 4. The typical adaptor circuit of the 1960s.
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Fig. 5. A miniaturized version of Fig. 4, utilizing toroid

cores.
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Fig. 6. A simple rf scope
adaptor in wide use today.
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Fig. 7. The VE7CGK adaptor.

If you encounter prob-
lems with the use of the
scope for non+f purposes,
then you will want to install
the double-pole, double-
throw switch shown in Fig. 3.
This will effectively isolate
the two modes of operation.

Rf Adaptors
Through the Years

While almost every other
piece of electronic equip-
ment has grown more com-
plex through the years, rf
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adaptors for oscilloscopes
have grown simpler. | have
built most of the designs,
discarding them as a more
compact arrangement be-
came available. My present
unit fits in a 2" X2"X4"
aluminum box mounted on
the back of my scope, with
only one switch to manipu-
late. The photo shows how
compact the adaptor can
be. We may never reach the
ultimate miniaturization in
anything, but if another
adaptor design comes
along, | will hesitate before
replacing the present unit.
Most early designs used
tuned circuits, one for

each band. Fig. 4 shows the

general design which was
fairly standard for about a
decade. There were two
separate boxes: a pick-up
unit and a tuning unit, The
pick-up box contained a
one-turn coil running be-
tween the input and out-
put coax connectors, with
a two-turn link running to
the tuning unit. The idea
was to minimize the im-
pedance bump in the trans-
mitter transmission line.
The tuning unit went

through stages ot evolution.
Initial designs were open
breadboards. You were ex-
pected to tack-solder a coil
each time you changed
bands. Plug-in coils fol-
lowed, but they required
you to open the shielded
box which was added to the
design. In 1970, WI1KLK
mounted all the coils on a
rotary switch (QST, October,
1970, p. 36). He also used the
smallest diameter coils | had
seen to that time, ranging
from %2 inch for 10 meters
to 1% inches for 80,

The principle of the de-
sign was to generate the nec-
essary deflection voltage
through the high Q of the
tuned circuit. The tuning ca-
pacitor, insulated from the
front panel and the opera-
tor’s hand, provided peaking
when tuned to resonance. If
the voltage provided too
much deflection (somewhat
a rarity with older, less sen-
sitive cathode-ray tubes),
detuning the circuit at-
tenuated it effectively.
Despite its size, the unit
worked very well.

The same design can be
significantly miniaturized
through the use of toroid
cores for the inductors
throughout, as shown in Fig.
5. The schematic diagram is
essentially the same, al-
though some changes have
been made in the drawing to
indicate the mechanical
changes. A short straight
line with Teflon™" insulation
runs between the coax con-
nectors and through a half-
inch core. | have used from
6 to 20 turns of #28 wire in
the secondary without dis-
turbing the line impedance
seriously. The tuned circuit
coils in the aggregate take
less room than the switch on
which they are mounted. Al-
though a three-section
switch is shown, | have also
used a two-section switch,
with one side of each coil
(and the capacitor) to a com-
mon. This did not seriously
upset the balance of the out-
put. The entire unit can be
mounted in a single box with
a partition between the

pick-up and tuning sections.

Recent Adaptor Designs

More recently, designers
have realized that tapping a
50- or 75-Ohm coax line
would cause no significant
problems if the tap imped-
ance was fairly high. This
has resulted in the use of al-
most direct connections be-
tween the rf line and the
scope tube. Fig. 6 shows a
generalized idea of the
scheme. The switch controls
a selection of capacitors ar-
ranged to successively dou-
ble the reactance and lower
the signal level seen by the
scope plates. Since the
scope deflection plates re-
quire a balanced input, the
ground side is elevated off
ground. The system is per-
fectly adequate for most
monitoring purposes, al-
though a better balance is
easily achieved.

In 1979, VE7CGK present-
ed an interesting scheme
(73, June, 1979, p. 110); it is
shown in Fig. 7. His balun
used an ordinary 2-inch-di-
ameter antenna core. The
swamping resistor across the
core is non-critical in value,
and anything with up to a
three-to-one ratio to the val-
ue given seems to work. It
evens the frequency re-
sponse by lowering the Q of
the coil. However different
his coupling scheme ap-
pears to be from that in Fig.
6, it is electrically identical.
He has used a variable ca-
pacitor (with a series fixed
capacitor) to replace the
switch. Like all the units
shown, his works well, with
one exception. It is difficult
to find a variable capacitor
with a 150-pF top value that
will go below 10 pF mini-
mum. The 5-pF value in Fig.
6 i1s needed when viewing
kW signals on a sensitive
scope tube.

The final design that fits
into the small box shown in
the photo combines the best
of these two designs with
some miniaturization
thrown in. Fig. 8 shows the
circuit. The capacitor sec-
tion is standard. The balun is
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‘mgged rellable, easy to use. The S-15 offers a full

5 watts of power...power that extends your range and
improves your talk power. Iis state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

Consider these features before you decide on any hand held:

» 5 walt output (1 watt low power switchable)

« 10 MHz frequency coverage: 140-150 MHz (For export only: B
version 150-160 MHz, C version 160-170 MHz)

« Electrically tuned stages. Heceiving sensitivity and output
power are constant over entire operating range.

e Three channel memory. (1 channel permits non-standard

repeater offsets. 200 micro amp memory maintenance

(standby))

A new “easy remove” battery pack

One hour quick charge battery supplied (450 ma/HR)

Plug for direct 13.8 volt operation

Speaker/microphone connector

BNC antenna connector and flex antenna

Extremely small and light weight (only 17 ounces).

Ample space for programmable encoder.

Fully synthesized

Extremely easy to operate

Its low price includes a rubber antenna, standard charger, 450

ma/HR battery (quick charge type) and instruction manual.
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OPTIONAL ACCESSORIES: 1 hour quick charger (ACH 15) » 16 button
touch tone pad (S 15T) » DC cord = Solid state power amplifier (S-30 & S-
B0) « Holster (CC 15) = Speaker/mike (HM 15)

eArvailable at
your local %Hﬂpﬂ

Hdealer or zﬁlr{.-m 5.

»See List of Advertisers on page 130

Henry fadlp

now auﬂllﬂ"le

...the new CS-15

It's a brand new version of the S-15...
BUT for commercial use. |t contains
all of the features and fine quality
that the S-15 is famous for...including
5 watt output, 10 MHz receiver
/ coverage, fully synthesized, 10 channel

internally programmable, AND it's FCC
type accepted. It's all in a sturdy, ultra compact
case and at a very affordable price.

TEMPO S-2 Use 220 iHz
repeaters nationwide. Syn-
thesized, field tested and
dependable.

TEMPO S-4 The first 440
MHz hand held and still a
winner.

TEMPO M-I

Superb quality VHF marine
band hand held. Synthe-
sized for world wide use...
all marine channels & 4
weather channels. Ch. 16
override. All offsets built in

2050 S. Bundy Dr., Los An Reres. CA 90025 (213) 820-1234
931 N. Euclrd Anaheim. CA 92801 714) 772-9200

Butler, Missouri 64730 816) 679-3127

TOLL FREE ORDER NUMBER: (B00) 421-6631
For all states except California.
Calll, residents please call collect on our regular numbers.
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Fig. 8. The hybrid minmature
scope adaptor.

wound on an FT 5061 core
and is designed for about
1200-Ohms impedance at
3.5 MHz, or about 54 micro-
henries per section. Twenty-
eight turns bifilar, con-
nected as shown, meet the
requirement

Construction is simplicity
itself. As Fig. 9 shows, the
switch 1s mounted on one
side of the U-shaped chan-
nel of the box, the output
jacks on the other. A thin
aluminum cover with a hole
for the capacitor lead
covers the wire between
coax connectors. The re-
maining part of the box
mounts on the rear of the
scope, so the unit is almost a
plug-in device. Leads from
the adaptor to the scope are
kept short, partly by careful
thought betorehand on
parts arrangement. Con-
struction can vary according
to what is convenient in
terms of your scope. The on-
ly rules to follow are the
usual ones about short leads
tor r

The response of this adap-
tor is smooth across the ham
bands trom 80 to 10 meters,
with no significant ditter-
ence in the deflection of
equal power signals among
bands. Nor are there any pe-
culiar peaks or other odd
quirks. In short, the adaptor
does its passive task tamely
but eftectively. Position 2
on the switch is used for the
normal 100-Watt output
from the rig and vields over
an inch of deflection. Posi-
tion 1 permits viewing ol
much lower power signals
[ he output from my SB-200
produces about an inch and
a half of detlection in posi-
tion 4, thus contirming that
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Interior view of the adaptor shown in Fig. 8. The metal
shield near the top covers the through line from transmitter
to antenna, while the switch holds the capacitor-divider,
lhe broadband transformer balun is mounted between the
output jacks at the lower right. The small pertboard holds
an envelope detector tor synchronizing the scope’s sweep.

the capacitor choice is ade-
quate for the most common
range of ham signals. The
scope which the adaptor
teeds, incidentally, 1s an
Fico 430,

ook IN34,INS2 ETC

Using the Adaptor

Synchronizing the moni-
tored signal to the scope
sweep i1s desirable but not
essential to the observation
process. It is useful and pos-

a)

N ——n <
RF IN : ;1:
|

i

= OC OR AF OUT

SYNC T0
asciLLaToR I HORIZONTAL
o ¥ i AMPLIFIER

ATNC

LIMITE®R

| TO
STNL
HOR:ZIONTA
I TOE L
h} OSLILLATEE I AMPLIFIER
EYNEO Y MNE
LIMITER AME L IFIER
CTYRLC 1IN STHC TN

DETECTOR MAY NOT WORK

DETECTOR SHOULD wORK

Fig. 10. A simple envelope detector for linearity checks and
sync. [a] Envelope detector. [b) Scope sync systems.

S0Z38 S0Z238
ANT TX
& N
PHOND [:
JARLKS
TO CRT E
e | A, ——

Fig. 9. Physical layout of the
hybrid scope adaptor.

sible with CW dots or dashes
sent at a constant rate (easi-
ly done with an electronic
keyer) and with two-tone
tests on SSB. For the usual
Christmas-tree pattern seen
in casual monitoring of SSB
or for AM trapezoidal pat-
terns, sync is useless
Nonetheless, the technique
for deriving a sync voltage is
simple in principle and
deserves mention

Fig. 10(a) shows a simple
AM detector typical of
those found in rf probes
With the isolating resistor,
its output is very low, too
low to drive the external
sync conneclions on many
scopes. [he problem be-
comes clear in Fig. 10(b),
block diagrams of two types
of sync inputs. In one case,
external sync i1s amplified
before going to the sync lim-
iter. In the other, sync volt-
age goes directly to the lim-
iter. A small external syne
voltage cannot drive the
second circuit without ftur-
ther amplification. For two-
tone testing S58 signals, an
audio amplitier works well,
but for CW, a dc amplifier is
better. If your scope has a
stable sweep oscillator, this
additional circuitry adds lit-
tle to the eftectiveness of
monitoring, but it does cre-
ate a need for feeding power
to the adaptor which is
otherwise a passive device.
For standard linearity pat-
terns, of course, a pair of de-
tectors is needed, but since
the regular horizontal and
vertical inputs of the scope
are used for the test, no
power source is needed

Using the monitor is an
easy process. Connected as
shown early in the article,
the adapted scope will dis-



HAL
CT-2100
Closeout

HAL CT-2100

Receive-only Baudot/ASCII/CW comunications termi-
nal. With optional KB-2100 Keyboard, and a Video
Monitor it's a complete transmit and receive terminal

Regular $845 - Closeout $599%
Options shown with CT-2100  Regular SALE
KB-2100 Dedicated keyboard ........ . $175.00 149*
RS-2100 1° RTTY scope w/loop supply 329.00 289*
KG-12N 127 green screen monitor..... 200.00 169*
Other options Regular
RM-2100 Rack mounting kit............ $§ 25.00
Service Manual for CT-2100............. 1500
CT-2100 to CT-2200 update kit

FEIE

;ﬁ.n-l-ﬂ-r
-—-"‘"'"__—-ﬁl_lﬂ SWR/ Wattmeter

Fully automatic and self-calibrating - no adjusting. Dual
illuminated meters show both Watts output and VSWR
simultaneously! 50 Ohms; 1.8-30 Mhz, 0-20, 0-200 and
0-2000 Watt power ranges - 5% accuracy, only 10% of
full scale power required for VSWR reading. Remote R
sensor with 50" cable, AC adaptor supplied
or use 6 “C" cells. 7'4"wx=2%"h=5%"d. 90-day AES
Warranty. Originally was $119%°, .. Closeout $69°

g, == __ GOILCO Big Dummy
n?l : %3 B

Non-inductive 50 ohm dummy
load. Assembled/tested - with
one gallon of safe transformer oil.

Power: 1 KW CW, 5 minutes.
2 KW PEP SSB, 10 min.
VSWR: 1.1: 1 to 30 Mhz
1.397:1, 30 to 300 MHz
Size/Wt: 7' "h=6%"d; B% lbs.

2m RF Pﬂ'&EI Amplifier. 144-148 Mhz all mode, 5-15w
in/40w out @ 15w, 135V dc/5A, RF sensed relay,
1-year warranty. Ong. $149.95.... Closeout $89°°

DENTRON Tuner Closeouts

AT-3K 1.8-30 MHz, 3 KW PEP. SWR bridge with
ceparate FWD & REF meters. Tunes coax, wires or
balanced line with optional balun, 4"w=12"d=13%"d

Regular $259°° - Closeout $199%

RT- ﬂﬂﬂ-ﬂ 1 8-30 MHz continuous, 3 KW PEP. Roller
inductor with vermer dial, wattmeter. Tunes coax, wires
or balanced line with optional balun. 4"h= |Z"w=13"d

Reqgular $299% - Closeout $229%

MT-3000A 1.8-30 MHz, 3 KW PEP. FWD/REF melers,
antenna switch, 250w dummy load, 4:1 balun. Tunes
coax. wires and balanced line. 5'4"h= 14"w= 14"d

Regular $399% - Closeout $329%

Clipperton-T 1.8to 30 MHz continuous, 2 KW PEP. SWR
wattmeter, antenna switch, bypass sw, built-in 4:1 balun.
Tunes coax, wires, balanced line, 14%"wx=6"h= 14%"d

Regular $329°° - Sale Price $249%

GLT-1000 1.8- 30 MHz continuous, 1.2 KW PEP. SWR
wattmeter, antenna switch, bypass, built-in 4:1 balun
Tunes coax, wire, balanced line. 11"w=4%"d= 12"d

Regular $198% - Sale Price $179%

usi
Compuler
Products

Pi-Series
Video

Monitors

e 9" or 12" Diagonal

e Green or Amber Screen
e 80 Characters = 24 Lines
e 1000 Line Resolution
e 20MHz Horiziontal bw

Compatible with most Amateur RTTY/CW Communica-
tion Terminals and small Business or Personal Compu-
ters. Clean, crisp character generation with easy-on-the
eyes GREEN or AMBER screen displays reduce eye
strain even after long penods of use. Metal cabinet,
Video-invert switch on 9° amber, 100-hour factory
burn-in. 9° models: 8B%"w=8%"h=9%"d, 14% Ibs; 12
models: 12%"w=11%"h=127d, 23% Ibs. 115vac-60Hz
Model Regular SALE
9006/Pi-1 9" GREEN screen....... $159.00 109*
900A/Pi-4 9" AMBER screen 199.00 119*

1200G/Pi-2 12" GREEN screen ..... 19900 13%%
1200A/Pi-3 12° AMBER screen..... 239.00 149*

1400/C 14" Composite video COLOR monitor. Lise with
Apple, Atari, IBM, Commodore computers, etc. Buwit-in
speaker and audio circuit; metal cabinet. 14%"
134" = 144", 28 Ibs. (Regular $399.00) .. SALE $299*

W-2 Wattmeter, (leff) 1.8 to 30 MHz; dual meters
simultaneously show forward and reflected power. FWD
scale 200/2000w, REF. scale - 200w, 5% accuracy.
Sensor box locates up to 4 ft. away. 3% "= T"wxb'd.

Regular $129°° - Closeout $79%

Multi-PS-10 {night) 10 K Ohm/V VOM and 20/200w RF
wattmeter/SWR bridge. 3.5 to 150 Mhz, 2'%" scale.

Originally $49 - Closeout $24%
AEA Microphone for HT's

Flectret type with volume control.
Plug wired for all ICOM hand-helds.

Mndel HTM - Closeout $9°°
*- 3{_/ Bt i
AES STORE

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

E-X-P-A-N-D-E-D WATS HOURS
Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm. Monday thru Thursday.

Please use WATS line for Placing Orders
For other information, etc. please use Regular line

In Wisconsin (ouiside Milwaukee Melro Area)

Order TOI’ Free. 1-800-558-0411 1-800-242-5185

AMATEUR ELECTRONIG SUPPLY .

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

AES BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER.Fla. 33575 LAS VEGAS, Nev. 83106 CHICAGO, lllinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-3238 Phone (B13] 461-4267 Phone (702) 647-3114 5456 N. Miiwaukee Avenue

Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Qutside 1_800-327-1917  No Nationwide WATS  yevass 1-800-634-6227 15 min. from O'Hare!

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594
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Parts List
1 Single-pole, 5-position rotary Radio Shack and other sources

switch
1 FT 50-61 ferrite toroidal core
#28 enamel wire (28 bifilar
turns on core)
50-238 coax sockets
phono sockets
1.5k-Ohm, Yz-Watt resistor
40-pF silver mica capacitor

- =t NN

20-pF silver mica capacitor
10-pF silver mica capacitor
5-pF silver mica capacitor
2.5-pF (or two 5-pF in series)
silver mica capacitor

e el T

1 2% " x2% " x 4" aluminum
utility box

Amidon and other sources

Radio Shack and other sources
Radio Shack and other sources
Radio Shack and other sources
Available from mail-order
sources such as Semiconduc-
tor Surplus

Note: disc ceramic capacitors
with 350-volt or higher ratings
will substitute for the silver
micas

Radio Shack and other sources

Total cost: $10, if all parts new; under $5 with surplus and/or used

parts.

play CW waveforms, plus
two-tone and Christmas-
tree SSB patterns. No better
observation of CW make-
and-break patterns has been
invented, and the results of
adjustments to component
values become immediately

apparent. With respect to
observation of SSB, the sim-
ple adaptor technique might
be considered somewhat ar-
chaic. A spectrum analyzer
will in fact provide more
sensitive indications of in-
correct linear-amplitier ad-

justment. However, a spec-
trum analyzer is an expen-
sive piece of equipment.

The two-tone test pro-
vides good indications of
improper amplifier adjust-
ment if the operator takes
the time to become person-
ally familiar with and sensi-
tive to the meaning of the
curves. Handbooks of a few
years back provide ample
drawings of various condi-
tions of operation and their
meaning.

Some recent materials on
the subject have bent over
backward to discredit our
ability to read two-tone en-
velope patterns effectively.
This is true only if we do not
thoroughly learn the pecu-
liarities of our equipment.
The idiosyncrasies of each
amplifier and each scope re-
quire that we make exten-
sive on-the-air and dummy-
load tests to discover at
what point slight flattening
of the pattern top, or slight
curvature to the pattern

M

sides, means distortion of
our voices or adjustments of
the drive or loading which
are out of spec. We may not
be able to match laboratory
results, but we can keep our
rigs well within FCC regula-
tory requirements and well
within what courtesy to
other operators dictates.

Despite the fact that rf
adaptors for old audio
scopes have been supplant-
ed by more sensitive meth-
ods of monitoring, it will be
a long time betore we can
all afford up-todate test
equipment. In the interim, a
small investment (maybe
$30 to $50 for a used scope
and %5 for the monitor) can
2o a long way toward help-
ing us put out cleaner sig-
nals. The tiny monitor box
shown here (which might
even fit inside some of the
large old scope cases)
makes the process of moni-
toring one step easier. | only
wonder how small the next
monitor design will be.

Kk TECHNICAL FORUMS w

% ARRL AND FCC FORUMS Z
% GIANT 3-DAY FLEA MARKET E

Starting Noon Friday E R (e —1®

All Day Saturday and Sunday A I
% NEW PRODUCTS AND EXHIBITS |
% GRAND BANQUET
% ALTERNATIVE ACTIVITIES April 27, 28, 29, 1984
sl i o Hara Arena and Exhibition Center — Dayton, Ohio -
% YL FORUM Meet your amateur radio friends from all over the world at the internationally
% PERSONAL COMPUTER FORUM famous Dayton HAMVENTION. .
+ CW PROFICIENCY AWARDS

Seating will be limited for Grand Banquet and Entertainment on Saturday

evening so please make reservations early. Harry Dannals, W2HD, Past Presi-
dent ARRL, will be featured speaker.

If you have registered within the last 3 years you will receive a brochure in I

 AMATEUR OF YEAR AWARD
+ SPECIAL ACHIEVEMENT AWARDS

- .

ADMISSION January. If not, write Box 44, Dayton, OH 45401.
5""-5‘31'{{;;3‘;3;“;% g;‘; H'-; CORK: Nominations are requested for Radio Amateur of the Year and Special Achieve-
i vkl = ment Awards. Nomination forms are available from Awards Chairman, Box 44,
$14 in advance, $16 at door. . uan)H e g * . _ .
FLEA MARKET SPACE For special motel rates and reservations write to Hamvention Housing, Box

1288, Dayton, OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY
TELEPHONE. |

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 433-7720.

ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.

Entrance for set-up available starting Wednesday. Special Flea Market tele-
phone (513) 223-0923.

Bring your family and enjoy a great weekend in Dayton.
Sponsored by the Dayton Amateur Radio Association, Inc/

S15 in advance.
(Valid for all 3 days)

| Checks for advance registrationto |

Dayton HAMVENTION
Box 2205, Dayton, OH 45401

b

T R
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RECEIVE WEATHER CHARTS
IN YOUR HOME!

aigaan o A

You can DX and receive weather T ; Easy to order.
charts from around the world. - S Only $995 for the complete

Tune in on free, worldwide government weather services. ALDEN Weather Chart Recorder Kit.

Some transmitting sites even send weather satellite cloud To order, fill out and mail the coupon below. For
cover pictures! cash orders enclose a check or money order for $995.

Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, IA, MA, NY, WI.

You’ve heard those curious facsimile (Export price is $1250 F.0.B. Westborough, MA. Specify

sounds while tuning through the 50 or 60 Hz.) To use your MasterCard or Visa by phone,

bands — now capture these signals call (617)366-8851.

s NELECTRONICS
Assemble ALDEN's new radiofacsimile Weather Chart ALDE I_

Recorder Kit, hook it up to a stable HF general-coverage Washington Street, Westborough, MA 01581 218

receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.
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NAME: __
CALLSIGN:
ADDRESS: S
CITY: . STATE: R ——

Easy to assemble —Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac-
tive case that adds the finishing professional touch.

1 I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, plus applicable sales tax.

(] Charge to: [ MasterCard ‘H-m\ [ Visa

ACCOUNT # (ALL DIGITS)

| |
EXPIRATION DATE
el 1|

SIGNATURE REQUIRED
IF USING CREDIT CARD _

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits

with a one-year limited warranty on all parts.




The small dish that
captures all the
entertainment.

|f',

WILSON

MICROWAVE
SYSTEMS, INC.

l'l__.r
i

Only Wilson Microwave Systems can o
give you the versatility of hand-held
control of the total satellite television
spectrum at such a remarkably

low price.

Total System Design.

From the solid steel antenna to t
state-of-the-art electronic receiver and
hand-held control unit, Wilson gives
you the most complete, integrated 9 Ft. Wilson antenna

system you can own. shown with optional LNA cover.
At Wilson Microwave Systems, we

put the world of entertainment in the

palm of your hand.

NOW ONLY %

e $1695.00 .2 ...

- @ e e s Includes: 110° LNA - Polarizer | - 100' Cable
= e, Wilson MD9 Dish - YM1000 Receiver

Dealerships
Available

BUILT BY YAESU

NAMPA
SATELLITE SYSTEMS

312 12th Avenue South ® Nampa, Idaho 83651
(208) 466-6727 ..
In State Wats 1-800-654-1319 ¢ Out of State Wats 1-800-654-0795
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YOUR QUALITY TVRO DISTRIBUTOR

Drake ESR 324 Drake ESR 240

Infra-Red Control - Polarizer | Control
Wilson MD9 Dish - 100° LNA

System Price . . . S 1 79500

Digital Readout - Detent Tuning
Wilson MD9% Dish - 100° LNA

System Price . . . S 1 495.00

Universal Communications
SDR 100

L ——— -

Built by Yaesu
Polarizer Il - 100° LNA - Wilson MD9 Dish

System Price . . . s l 4‘50.00

With Oak Case
100° LNA - Polarizer Il - Wilson MD9 Dish

System Price . . . S 1 295.00

ACCESSORIES
NSS PB3

NSS 11’ Radarmesh Dish Drive
Memory Tracker Ranger Dish

Dish Drive Add $225.00

Starfinder
Computer Drive

$495.00 $325.00

NOW IN HOUSTON, TEXAS
NAMPA SATELLITE SYSTEMS OF HOUSTON

6012 W. 34th Street
Houston, Texas 77092

(713) 957-5140 .=

~See List of Advertisers on page 130 73 MHQ‘EIfﬁE - ApriL 1984 29




Joseph |. Carr K4IPV
5440 South 8th Road
Arlington VA 22204

Digital Design:

How to Interface ICs

Connect ICs to the outside world with these hints

he reader response to

my three-part series ti-
tled “Digital Basics” (73,
September through Novem-
ber, 1982) was overwhelm-
ing even to an old tech-writ-
ing hack like myself. In addi-
tion to receiving more than
a dozen positive letters (and
no negative ones), | received
a consulting offer; writing
for 73 surely pays!

One theme which popped
up in about one-third of the
letters was digital interfac-
ing. Readers wanted to know
how to interface various dig-
ital IC logic families with
each other and with the
“outside world.” In this ex-
tension of the original series,
we will discuss interfacing

+3VDC

Qi

2 0UTPUT
Qe

Fig. 1(a) TTL totem-pole out-
put.

= QUTPUT

i
i
i
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Fig. 1(b) TTL open-collector
output
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from the author of “Digital Basics.”

techniques and how they
can be applied in practical
situations.

Logic Family Outputs
and Inputs

Most readers will be using
either the transistor-transis-
tor-logic (TTL) or comple-
mentary-metal-oxide-semi-
conductor (CMOS) and re-
lated MOS families. These
will be the devices discussed
in this article.

Before we can become
too deeply involved in any
discussion on interfacing,
we must become familiar
with just what is being inter-
faced. For digital electron-
ics, this means a review of
the input and output circuits
of the devices, since these
are what will be connected
together.

The TTL logic family op-
erates from a single-polarity
dc power supply of + 5 volts
dc and ground. This supply
must be regulated to keep
the voltage within a narrow
range—475 to 5.2 volts.

INFUT & o -

INPUT B =

!

Some texts permit slightly
broader limits, but practical
experience indicates that
voltages lower than +475
volts cause erratic opera-
tion, especially of complex
function devices, while po-
tentials over about +5.2
volts lead to premature fail-
ure of large numbers of
chips. | personally prefer to
keep the potential within
the even narrower range of
+49 to +5.05 volts dc.

The TTL output stage is a
current sink to ground, while
the TTL input is a current
source. Figs. 1(a) and 1(b)
show two popular forms of
TTL output, while Fig. 1(c)
shows a typical TTL input
circuit. The high and low
logic levels in TTL are speci-
fied in terms of the voltages
that satisfy the input re-
quirements.

The high level will be any-
thing between +24 volts
and + 5.0 volts. In most TTL
devices, the output will pro-
duce a potential greater
than + 2.4 volts for high, but

+ LyDE

FrT
L

Q1 02 |

Fig. 1(c). TTL inputs.

considerably lower than +5
volts; potentials in the 3.0-
to4.0-volt range are most
frequently found. The low
condition is defined as any
potential between 0.0 volts
and 0.8 volts, i.e., 800 milli-
volts. The region between
0.8 volts and + 2.4 volts is
undefined and is therefore
to be avoided. One problem
seen in some interfacing sit-
uations is the creation of a
circuit that will not bring the
outputs to within the de-
fined high and low limits,
thereby creating an unpre-
dictable situation.

One advantage of using
IC logic elements is that we
are free to avoid the prob-
lems of impedance matching
(and other related head-
aches) when connecting the
devices together in cascade.
We can use the concepts of
fan-in and fan-out. The term
fan-in defines the load pre-
sented by any device in
terms of standard TTL input
loads. Since the TTL input is
little more than a 1.6-mil-
liampere current source, we
define a fan-in of 1 as a cur-
rent source of 1.6 mA, at
standard TTL logic voltage
levels. The fan-out is the
drive capacity of a logic de-
vice defined in terms of the
number of standard 1.6-mA
TTL loads that the output
will drive. In most devices,
the fan-out is ten, so the
device will successfully
drive up to ten standard TTL
loads. (In other words, it has



a 16-mA output current sink
capacity.) Some special de-
vices called buffers or line
drivers typically will have
fan-outs of thirty, but up to
one hundred are known.

Most TTL devices have
an output circuit such as
the one shown in Fig. 1(a).
The output circuit is a
totem-pole power amplifier
consisting of two NPN tran-
sistors. A blocking diode
prevents current flow from
the output terminal through
Q1 to the +5-volt power-
supply line. When the out-
put is low, transistor Q1 is
turned off and Q2 is turned
on. This places the output
line at or near zero volts.
The actual potential will be
the Vce(sat) rating of Q2,
which may be as much as
0.8 volts. In the opposite
condition, when the output
is high, the opposite occurs:
Transistor Q1 is turned on
and R2 is turned off. This
places a potential on the
output line that is the
+ 5-volt power-supply volt-
age less the Vce(sat) rating
of Q1 and the junction drop
of the series diode (normally
0.6 to 0.7 volts).

An alternate form of TTL
output is the open-collector
circuit of Fig. 1(b). The open-
collector device is used to
drive external devices and is
a prime tool in interfacing
with other logic families as
well as with the “outside
world.” Transistor Q1 will be
connected to the V+ (which
is not always + 5 volts, even
though the package power-
supply voltage must be +5
volts dc) through a pull-up
resistor or another form of
load. Normally, if a simple
pull-up resistor is used for
the load, we will need 2000
to 3000 Ohms for + 5-volt
power supplies, and propor-
tionally higher for higher po-
tentials. TTL devices with
open-collector outputs in-
clude the following hex in-
verters: 7405 (+ 5-volt sup-
ply only), 7406 (to + 30 volts
at up to 30 mA), 7416 (to
+ 15 volts at up to 40 mA),
and the following hex non-
inverting buffers: 7407 (30

volts, 30 mA) and 7417 (15
volts, 40 mA). These devices
are of prime concern for our
interfacing chores. Note
that certain other TTL de-
vices also have open-collec-
tor outputs.

An example of a TTL in-
put circuit is shown in Fig.
1(c). The device shown here
is a two-input circuit as is
found in each section of a
device such as the 7400 two-
input NAND gate. Each in-
put will source up to 1.6 mA
of current.

A CMOS inverter circuit
is shown in Fig. 1(d). The
typical CMOS device will
have a pair of complemen-
tary MOSFET transistors con-
nected in series with the out-
put taken at the junction be-
tween the two. Transistor
Q1 is a p-channel MOSFET,
while Q2 is an n-channel
MOSFET. These devices
have opposite properties
such that Q1 will be turned
off (high-resistance channel)
by a high applied to the in-
put, while Q2 is turned on by
a high on the input. Thus, for
each different binary logic
level, we will always have a
series circuit consisting of a
high resistance and a low
(approximately 200 Ohms)
resistance. For output-low
conditions, there will be a
high resistance to V+ (Q1
off) and a low resistance to
V—(Q2 on). For the output-
high condition, exactly the
opposite occurs: there is a
low resistance to V+ (Q1
on) and high resistance to
V— (Q2 off).

Thus, we will see the
CMOS output sink current
on low and source current
on high. Although this fact is
not needed when interfac-
ing CMOS-to-CMOS, it is
useful for other interfacing
chores.

The CMOS input is essen-
tially an open circuit. CMOS
devices operate using elec-
trostatic fields derived in the
channel from potentials ap-
plied to the gate terminal.
This terminal is insulated by
a thin metal-oxide layer and
thus represents an immense-
ly large resistance. Various

INPUT &——

OUTPUT

= EIHA],

Fig. 1(d). CMOS inverter, showing inputs and outputs.

authorities quote not less
than 1 megohm, with some
going to 10'? Ohms. Thus,
many CMQOS devices can be
driven from the same output
with regard for current-
driven capability. There
may, however, be capaci-
tance limitations, especially
where a rapid rise time must
be maintained.

Interfacing Between
Logic Families

Fig. 2 illustrates some of
the circuit situations re-
quired to interface between
CMOS and TTL devices. Or-
dinarily, a single low-power
(74L) or low-power Schottky
(74LS) TTL device can be di-
rectly driven from a CMOS
output, provided that the
CMOS device is operated
from a + 5-volt power sup-
ply and ground. Normally,
CMOS devices can operate
with £V of 45 to %15
volts dc; furthermore, these
supplies need not be equal.
We could, for example, oper-
ate from V+ =5 volts, and
V — =0 volts (grounded). It is
only this latter situation that
will accommodate Fig. 2(a).
Here the CMOS device will
directly drive the 74L or
74LS TTL device. These TTL
devices operate from lower
current levels than does reg-
ular TTL.

Two specific CMQOS de-

S e

CMOS ONME v4L OR--74L35
DEVICE TTL INPUTS

Fig. 2(a) CMOS-to-74L or

-74LS devices.
e

400| /4002 ONE
CMOS DEVICES TTL INPUT

Fig. 2(b). 4001/4002 CMOS will
drive one regular TTL load.

vices will directly drive a sin-
gle regular TTL input: the
4001 quad two-input NOR
gate and the 4002 dual four-
input NOR gate. See Fig.
2(b). Note that the B series
CMOS (4001B) would prob-
ably drive more than one
input.

Fig. 2(c) shows the use of
the 4049 or 4050 devices.
These devices are hex in-
verter and hex non-inverting
buffers, respectively. They
are specially designed to di-
rectly drive up to two regu-
lar TTL inputs (output cur-
rent of 3.2 mA) provided that
the 4049/4050 package is op-
erated from +5 volts and
ground, rather than some
other V4 /V — combination.

In Fig. 2(d) we see that a
TTL output will drive a
CMOS input (actually, sev-
eral can be accommodated)
provided that there is a cur-
rent source. Recall that the
TTL output wants to see a
1.66-mA to 16-mA current
source for its load, while the
CMOS input is an extremely

high impedance. In order to

keep the TTL device operat-
ing properly, we must pro-
+ 3VDC

4049
OR i

4030 | :
B

ANY TWO

TTL INPUTS

Fig. 2(c). 4049 and 4050 CMOS
devices will drive up to two
regular TTL loads.

+3VDC

2K =3K

e

TTL CMOS
DEVICE INPUT

Fig. 2(d). TTL-to-CMOS (operat-
ed from +5 volt supply).
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Fig 2(e) TTL-to-CMOS [operat-
ed from V+ greater than +5
volts, and V— =0 volts)
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Fig. 2(f). TTL-to-CMOS (operat-
ed from +V supplies)

vide a 2 to 3k-Ohm pull-up
resistor between the TTL
output and + 5 volts dc. We
must limit this method to
those cases where the TTL
voltage levels are compati-
ble with the CMOS. If the
CMOS device is operated
from +5 volts and ground,
then there is no problem.

Recall from the previous
series on digital basics that
the CMOS device output
will go through a high/low or
low/high transition when the
input voltage is midway be-
tween the V+ and V — volt-
ages. If, for example, the
supplies are +5 volts and
ground, then the transition
occurs close to + 2.5 volts,
But, if the supplies are +12
volts (or any other legal po-
tential), then the transition
occurs near zero. Similarly,
if the potentials are V+ =12
volts and V— =6 volts, then
the transition point is
i [(+12)— (—6)]= Y (+18)
or +9 volts. If this method
were used in the latter case,
the input of the CMOS de-
vice would jump back and
forth between two “legal”
low potentials, so the output

#5VDC

W
&8 TO #i0

8-TYPE LED
CMOS

LIGHTS ON
OUTPUT LOW

Fig. 3(al CMOS light-onout-
put-low LED interfacing.

would never toggle. In Fig.
2(e) we show vyou how to
deal with that problem.

For those cases where the
CMOS device operates from
power-supply potentials
other than +5 volts and
ground, we will need a cir-
cuit such as the one in Fig.
2(e). Here we will use one of
the “high-voltage” hex in-
verter |IC devices discussed
at the beginning of this arti-
cle: 7406, 7407, 7416, and
7417 are candidates; 7405
can operate only from +5
volts, so it is ruled out. Note
that the package power-sup-
ply voltage for these TTL de-
vices must remain at +5
volts only, but the voltage
applied to the open-col-
lector output transistor via
the pull-up resistor can be
up to the CMOS V + limit of
+15 volts dc. A 10k-Ohm
pull-up resistor will suffice.

Fig. 2(f) shows how to in-
terface the TTL device with
CMOS devices that are op-
erated from bipolar power
supplies instead of V— = 0.
In this circuit, we use a
MOSFET transistor (or one
section of the CMOS 4007
device) in between the two
logic devices. Resistor R1
provides a current source
for the TTL output, while R2
limits the MOSFET current
to a safe value and develops
the potential applied to the
CMOS input. V+ and V—
must be nearly equal.

Finally, in Fig. 2(g) we see
a circuit that has a certain
universality. In most cases,

OuUTPUT

Fig. 2(g). Universal TTL to other logic devices.
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Fig 3(b) CMOS light-on-out-
put-high interfacing.

the function of this circuit
will be to interface TTL to
certain other higher-voltage
logic families (such as
CMOS operated from sup-
plies over +5 volts, HNIL,
HTL, etc.) In the majority of
such instances, you will use
a 7406, 7407, 7416, or 7417
device in place of transistor
Q1, but this circuit may
prove useful in some sit-
uations.

For example, in an ex-
isting device, there may be
too little room to add an IC,
but plenty of room to
kludge on a 2N2222 or simi-
lar transistor. This situation
turned up one time when |
worked for a medical school
electronics laboratory. It
seems that one of the re-
searchers had an elderly fre-
quency/period counter that
used zero and +12 volts as
the logic levels, vet she
wanted to interface this
counter to a modern instru-
ment that provided TTL out-
put levels. The solution was
to kludge R1-R3 and Q1 on-
to the PC board inside of the
older instrument, and create
a new input.

Register R1 is used, regard-
less of whether open-col-
lector logic is used, and
serves to provide a current
for the TTL output to sink,
When the TTL output is low,
point A in Fig. 2(g) will be at
zero potential, so the base
of Q1 is turned off. Under
this condition, the output is
high (inverted). Similarly,
when the output of the TTL
device is high, the potential
at point A is 3 to 4 volts, so it
can bias the base of Q1 on.
Under this condition, the
transistor is saturated and
will produce a low output.
This method is useful so
long as an inverted output is
sufficient. Otherwise, cas-
cade two similar stages. |

i

o3
LED

TTL DEVICE WiTh
OPEN-COLLECTOA
ouUTPUT

Fig. 3{c) TTL open-collector
LED interfacing (circuit will
also drive very-low-current
lamps).

suspect, however, that any
situation where cascading
two Q1 stages is feasible will
also permit the kludge of a
14-pin DIP, thereby making
the use of the hex inverter
the preferred method.

Interfacing Lamps and LEDs

Incandescent lamps and
light-emitting diodes (LEDs)
are often used in digital in-
struments to indicate logic
status or to signal some
event like the completion of
a process, etc. The B series
CMOS devices can often be
interfaced directly with
light-emitting diodes, pro-
vided that no more than
about 15 mA of current will
light the LED to an accept-
able brightness (the usual
case). The A series devices
are not able to do this neat
trick because they have as
little as one-third the current
sinking/sourcing capability
of the B series devices.

Figs. 3(a) and (b) show the
use of direct interfacing be-
tween a B series CMOS de-
vice and the low-current
LED. The circuit in Fig. 3(a)
uses the LED as a pull-up be-
tween the CMOS output
and the positive power sup-
ply and will cause the LED
to light on any output-low
condition. The CMOS out-
put in this case operates as a
current source to ground., In
Fig. 3(b), the LED is con-
nected between the CMOS
output and ground and will
light only on output-high
conditions. In this case, the
CMOS output is used as a
current source.

Fig. 3(c) shows the use of
an open-collector TTL de-
vice to drive the LED. If V+
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Fig. 3(d). Incandescent lamp in-
terfacing with PNP transistor.

= 0F Y= F TTL 1§ Tage, Tagr,
T4IE. OR T4IT

Fig 3(e) Incandescent lamp in-
terfacing with NPN transistor.

is +5 volts, then the 7405
device may be used. The
7406, 7407, 7416, and 7417
devices may also be
used at +5 volts or any
potential up to the rated
potential for the specific
device (+15 or +30, de-
pending upon type). Resistor
R1 is used to limit the cur-
rent through the LED and
the TTL output to a safe
value, usually 15 mA. The
value of R1 is given by
Ohm’s law: R1 =(V+];’||_ED
or V+/0.015 if the 15-mA
figure is acceptable. In this
circuit, the TTL device
operates as a current sink
for the LED and will light on
output-low.

Incandescent lamps typi-
cally draw a lot more cur-
rent than LEDs. Some small
current lamps (“grain-of-
wheat” lamps) will operate
directly from the 7417 TTL
device, but most require too
much current for safe opera-
tion directly from TTL. We
can, however, use the TTL
(or CMOS) device to drive a
transistor switch that will, in
turn, operate the lamp or
other load. This situation is
depicted in Figs. 3(d) and
3(e). In Fig. 3(d) we see the
use of a PNP transistor to
turn on the load. When the
base of Q1 is made low,
then the base-emitter poten-
tial is proper to turn on tran-
sistor Q1; current will flow
in the c-e path to the load. If,

34 73 Magazine = April, 1984

Fig. 4. Driving large loads using Darlington-pair transistors.

however, the logic output is
high, then the base-emitter
voltage is nearly zero, so the
transistor is cut off.

Fig. 3(e) shows the use of
an NPN transistor for Q1.
While the lamp in Fig. 3(d)
will turn on for output-low,
the circuit shown in Fig. 3(e)
turns on for output-high.
Again, either TTL or CMOS
devices can be used, within
certain limitations. One limi-
tation applied to TTL de-
vices is that a pull-up resis-
tor (R1) be provided so that
the TTL output sees a cur-
rent source. For CMOS de-
vices, we must use a transis-
tor that has a high enough
beta gain that it will saturate
with the current available
from the CMOS output. Re-
sistor R2 is used to limit the
current applied to the base
of Q1. When the IC output is
high, then a current flows in
R2 that will turn on the tran-
sistor. Under that condition
Q1 is saturated, so its collec-
tor will be at or near ground
potential. This condition
makes the load see a current
flow, so if itis a lamp then it
will light up.

Large loads, i.e., those of
high current but limited
voltage, can be accommo-
dated with the circuit of Fig.
4. Here we extend Fig. 3(e) to
account for the higher cur-
rents of the load. There are
two transistors used in this
circuit. In most cases, we
will use a “driver” transistor
such as the 2N3053 for Q1
and a “power” transistor
such as the 2N3055 for Q2.
Note that some semicon-
ductor manufacturers offer
TO-3 packages containing
both Q1 and Q2 and term

the combination “Darling-
ton” transistors after the
fact that the circuit in which
these transistors are con-
nected is called a “Darling-
ton amplifier” or “Darling-
ton pair.”

The advantage of this cir-
cuit is the amplification of
beta (Hfe) that occurs. The
total beta is the product of
the individual beta ratings,
or: Hie(total) = Hfe(Q1)
X Hferqz) If you recall your
basic transistor theory, the
beta is defined as the collec-
tor current divided by the
base current, or | /ly. For ex-
ample, if the beta of Q1 is 80
and the beta of Q2 is 50,
then the total beta is (80)50)
or 4,000. The implication of
this is that the drive current
need only be 1/4000 of the
load current! Let’s assume
that there will be approx-
imately 1.2 mA available to
drive the Darlington pair
when the TTL output is high.
With a beta of 4000, the
load current will be more
than 4 Amperes! Of course,
a transistor must be selected
for Q2 that will “hack” the
current of the load.

The diode shown in paral-
lel with the load is advisable
for all creative (capacitive
or inductive) loads, and for
most very high current
loads. It is especially neces-
sary in inductive-load cir-
cuits, for example, when the
load is a relay or solenoid
coil. The problem is the in-
ductive spike produced by
an inductor energized with
dc when the circuit is inter-
rupted. Under this circum-
stance, the energy stored in
the magnetic field around
the inductor will collapse

Ve
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Fig. 5(a). Interfacing open-col-
lector TTL to low-current
relays.

and the counter-electromo-
tive force generated will be
opposite the polarity of V+
and will have a very high val-
ue (kilovolts are possible).
If you have studied calcu-
lus, then you will see that V
= L[{dl/dt) can reach a very
high number in the situation
where the current flow is
abruptly terminated (dl/dt is
negative and has a rapid fall
time).

The diode is reverse-
biased most of the time but
will conduct when the
CEMF potential is applied.
Since the potential can easi-
Iy reach hundreds of volts in
practical situations, the
diode must have a piv rating
of 1000 volts or more. | rec-
ommend T1N4007 for all but
very heavy inductive loads;
for heavier cases, use series-
connected TN4007 devices
with each diode shunted by
a 470k-Ohm-to-1-megohm,
4-Watt, carbon resistor.

Fig. 5 shows two situa-
tions where electromechani-
cal relays—those work-
horses of electricity/elec-
tronics left over from the
19th century but still via-
ble—are interfaced with
digital IC devices.

In Fig. 5(a) we see the use
of an open-collector TTL
device for directly interfac-
ing with a low-current relay.
Some manufacturers offer
low-current (40-mA and
under) relays, both in regular
relay packages and in
packages resembling IC
packages (both metalcan
and DIP packages are
available) Keep in mind the
voltage and current limita-
tions of the 7406, 7407, 7416,
and 7417 devices listed at
the beginning of this article.

For heavier relays, we will
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Fig. 6. Driving an isolated load.

use a switching transistor, as
in Fig. 5(b). This is merely an
extension of the earlier cir-
cuits. The diode transient
suppressors are mandatory,
however. If these are not
used, especially in Fig. 5(a),

the high voltage transient
will blow the semiconductor.

Relays are used for many
applications. Of course, if
the current is too high to be
conveniently handled by the
semiconductor, then a relay
is in order. But, today, we
have numerous high-current
power transistors and Dar-
lington devices, so this ap-
plication is fading. The isola-
tion provided by the relay,
however, makes it attractive
whenever the logic device
must be interfaced with a
high-voltage circuit, or the
ac power lines (115 volts ac).

Finally, we see one fur-
ther method for providing
isolation between a digital

circuit and some outside-
world load. There are de-
vices called optoisolators
(Fig. 6) available in which an
LED and either a phototran-
sistor or a photodiode are
placed such that the LED
will illuminate the transis-
tor/diode (whichever). The
pair is housed inside of an
opaque DIP package that
has the same 0.1” X 0.3 pin-
outs as the digital IC devices
in the circuit. When the LED
is turned on, i.e., when the
logic device output is low,
then the phototransistor
base is illuminated, so the
transistor is turned on. Un-
der this condition, the out-
put will be a potential close
to V+. When the LED is
extinguished, i.e., when the
logic output is high, then the
phototransistor base is
turned off and there will be
no voltage across the load
resistor. In most cases, the
dangerous isolated circuit
will be on the transistor side
of the optoisolator. In some
cases, however, the danger-

ous side of the circuit will
send the signal and thus will
be on the LED side.

Conclusion

The advantages of digital
logic are even greater when
we can interface either be-
tween logic families or to
the outside world. The tech-
niques in this article allow
us, among other things, to
interface elderly digital
equipment obtained on the
surplus market to modern
equipment, or to interface
essentially non-digital cir-
cuits (control) that are still
binary in nature to some dig-
ital instrument. For exam-
ple, a trivial case would be
the push-to-talk circuit on a
transmitter. As another ex-
ample, the transmitter con-
trol circuit on a linear power
amplifier could be placed
under control of a computer
in which the digital inter-
facing is between a 3.2 mA
(fan-out = 2) output port
terminal and the radio equip-
ment. Lots of luck. W
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PRIVATE PATCH Ii

THE ULTIMATE SIMPLEX AUTOPATCH

PRIVATE PATCH Il is for the discriminating amateur
who demands the finest in simplex autopatch perfor-
mance, features and quality. Our digitally processed
VOX and simplex loop create a level of communica-
tions quality which is not even closely rivaled. Please

- W

. do not confuse our technique with sampling!!

PRIVATE PATCH Il has the following major advan-
tages over sampling type autopatches:

Compatible with every known transceiver—yes, synthesized
and relay switched types included.

No transceiver modifications are ever required!

Connects only to MIC and external speaker jack—no inter-
nal connections to your transceiver required.

Natural push to talk operation—no need to pause—you may
talk the instant the button is pressed.

Much greater range—noise on your weak mobile signal
causes no performance degradation. (Noise sampled auto-
patches fail to operate when your signal becomes noisy.)

Private Patch |l offers natural “take-turns” style of communi-
cations in the manner you are used to. There are no annoy-
ing sampling kerchunks and missing syllables punched out
of every other word.

In addition to superb simplex operation, Private Patch Il will
operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater modifi-
cations are not required.

STANDARD FEATURES

CW identification—ID ROM chip included.
Single chip XTAL controlled tone decoder.

Tone to pulse—compatibility with all telephone systems—
eliminates critical tone adjustments in the mobile—no wrong
numbers, ever! Can be strapped for straight tone dialing.

Speed dialer compatible—can consume up to 15 digits per
second.

Sophisticated toll restrict logic—user programmable restrict
digits.

Five digit access code—59,049 user programmable code
combinations! (Their three digit code beginning with * has
less than 196 combinations.)

Ringback (reverse patch)—alerts you with CW ID.

Busy channel ringback inhibit—will not send CW ID alert if
channel is in use — defeatable.

Threel/six minute “time-out” timer—resetiable from the
mobile—four CW ID wamings during final minute.

Control interrupt timer—assures reliable and positive control.

Self contained 115VAC supply—230V 50/60 Hz available at
slight additional cost

Modular phone jack—and seven foot cord.
14 day returmn privilege—when ordered factory direct.
One year factory warranty.

OPTION: FCC registered coupler.
Inquire about commercial and half duplex modeis.

OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH

AVAILABLE.

CONTACT A LOCAL DEALER TODAY

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI, Wickliffe OH,
Orlando FL,

Clearwater FL, Las Vegas NV,
Chicago 1L

HAM RADIO OUTLET
Anaheim CA, Burlingame CA,
Oakland CA,
San Diego CA, Van Nuys CA

HENRY RADIO
Los Angeles CA, Anaheim CA,
Butler MO

JUNS ELECTRONICS
Culver City CA, Reno NV

N&G DISTRIBUTING CORP.
Miami FL

PACE ENGINEERING
Tucson AZ

PIZA ELECTRONICS
Ponce, PR

THE HAM SHACK
Evansville IN

CANADA:
DOLLARD ELECTRONICS
Vancouver, BC

PHILIPPINES:
CORONA INTERNATIONAL
Cubao, Quezon City

CONNECT
SYSTEMS
INCORPORATED

P.O. BOX 4155 TORRANCE CA 90510
23731 MADISON ST. TORRANCE, CA 30505

PHONE (213) 373-6803
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'NO SHIPPING CHARGES !

TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2C39/7289 $ 28.90 813 $ 4250 7843 $ 90.95
2E26 6.75 1182/4600A 425.00 7854 110.50
2K28 170.00 4600A 425.00 ML7855KAL 106.25
3-500Z 86.70 4624 263.50 7984 12.70
3-1000Z/8164 340.00 4657 71.50 8072 71.50
3B28/866A 8.10 4662 85.00 8106 425
3CX400U7/8961 215.00 4665 425.00 8117A 191.25
3CX1000A7/8283 447.00 5675 36.00 8121 93.50
3CX3000F1/8239 482 .00 5721 212.50 8122 93.50
3CW30000H7 1445.00 5768 106.25 8134 399.50
3X2500A3 402.00 5819 101.00 8156 10.20
3X3C00F1 482.00 5836 198.00 8233 51.00
4-65A/8165 28.65 5837 198.00 8236 29.75
4-125A/4D21 67.15 5861 119.00 8295/PL172 425.00
4-250A/5D22 83.50 5867 A 157.25 8458 29.75
4-400A/8438 83.50 5868/AX9902 229.50 8462 110.50
4-400B/7527 93.50 o876/A 35.70 8505A 80.75
4-400C/6775 93.50 5881/6L6 6.80 8533W 115.60
4-1000A/8166 377.50 5893 51.00 8560/A 63.75
4CX250B/7203 46.00 5894/A 46.00 8560AS 85.00
4CX250FG/8621 63.75 5894B/8737 46.00 8608 32.30
4CX250K/8245 102.25 5946 335.75 8624 85.00
4CX250R/7580W 76.50 6083/AZ9809 80.75 8637 59.50
4CX300A/8167 144 .50 6146/6146A (2D 8643 70.55
4CX350A/8321 93.50 6146B/8298 9.00 8647 142.80
4CX350F/8322 97.75 6146W/7212 14.75 8683 80.75
4CX350FJ/8904 119.00 6156 63.50 8877 395.25
4CX600J/8809 710.00 6159 11.75 8308 11.05
4CX1000A/8168 206.00 61598 20.00 8950 11,05
4CX1000A/8168 412.25 6161 276.25 8930 116.50
4CX1500B/8660 471.00 6280 36.25 6L6 Metal 21.25
4CX5000A/8170 935.00 6291 153.00 6L6GC 4.25
4CX10000D/8171 1067.00 6293 20,50 6CA7/EL34 4.60
4CX15000A/8281 1275.00 6360/A 4.85 6CL6 3.00
4CWBO0F 603.50 6399 459.00 6DJ8 215
4D32 204.00 6550A 8.50 6D05 5.60
4E27A/5-1258 204.00 6883B/8032A/8552 8.50 6GF5 5.00
4PR60A 170.50 6897 136.00 BGJSA 5.30
4PR60B 283.25 6907 67.15 6GK6 510
4PR65A/8187 148.75 6922/6DJ8 4.25 6HB5 5.10
4PR1000A/8189 501.50 6939 18.75 6HF5 7.45
4X150A/7034 51.00 7094 212.50 6JGBA 5.35
4X150D/7609 81.00 7117 32.75 6JM6B 5.10
4X250B 38.25 7211 85.00 6JNG 510
4X250F 38.25 7213 255.00 6JS6C 6.15
4X500A 350.00 7214 255.00 BKNG 4.30
S5CX1500A 561.00 7271 114.75 6KD6 7.00
KT88 23.90 7289/2C39 28.90 6LF6 5.95
416B 38.25 7360 11.50 6LQ6 G.E. 595
416C 53.00 7377 72.25 6LQ6/6MJ6 Sylvania 7.65
572B/T160L 42.50 7408 2.10 6MEB Ty
292/3-200A3 179.50 7609 80.75 12AT7 3.00
807 7.29 7735 30.60 12AX7 2:5b
811A 12.75 ML7815AL 51.00 12BY7 4.25
812A 24.75 12JB6A 5.50
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NICORN ELECTRONICS

213-341-8833
10010 Canoga Ave, Unit B-8, Chatsworth, CA 91311

Minimum Order $15.00 — No Shipping Charges On Prepaid Orders — C.0.D. Add 31.65 — UPS Blue Add 33.00 — Calil. Residents Add 6':% Sales Tax.
Personal Checks Held For Clearance. VISA—MC SEND FOR FREE CATALOG.
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NO SHIPPING CHARGES!

RF TRANSISTORS

2N1561 21.25 2N5643 13.20 MRF245 30.30
2N1562 21.25 2N5645 11.75 MRF247 30.30
2N1562 19.99 2N5646 17.59 MRF304 36.95
2N1692 21.25 2N5651 9.39 MRF309 28.75
2N2857JAN 3.49 2N5691 15.30 MRF314 24 25
2N2857JANTX 3.49 2N5764 22.95 MRF315 24 .55
2N2876 11.49 2N5836 2.95 MRF317 54 .35
2N2947 15.60 2N5842 7.20 MRF420 17.00
2N2948 11.05 2N5849 17.00 MRF421 31.28
2N2949 13.19 2N5913 2.75 MRF422A 35.19
2N2957 1.32 2N5916 30.60 MRF427 14 .65
2N3375 14 .55 2N5922 8.50 MRF428 39.10
2N3553 1.32 2N5923 21.25 MRF433 10.25
2N3632 13.19 2N5941 1955 MRF449A 10.75
2N3733 9.35 2N5944 8 80 MRF450A 12.20
2N3818 4.25 2N5945 9.80 MRF453A 15.65
2N3866 1.10 2N5946 12.25 MRF454 A 17.10
2N3866JAN 1.87 2N6080 8.80 MRF455A 13.60
2N3924 2.85 2N6081 10.25 MRF458 17.60
2N3927 14.65 2N6082 10.75 MRF463 21.25
2N3950 21.25 2N6083 11.25 MRF472 0.85
2N4012 9.35 2N6084 12.75 MRF475 2.65
2N4041 11.90 2N6094 9.35 MRF476 1.70
2N4072 1.53 2N6095 10.20 MRF477 12.70
2N4080 385 2N6096 13.70 MRF492 19.55
2N4127 17.85 2N6097 17.60 MRF502 0.90
2N4427 1.10 2N6105 17.85 MRF503 5.10
2N4428 1.57 2N6136 18.55 MRF504 5.95
2N4430 10.03 2N6166 34 20 MRF509 425
2N4957 293 2N6201 42 50 MRF511 Q.10
2N4959 1.95 2N6304 1.35 MRF515 1.70
2N5090 11.73 2N6459 15.30 MRF517 1.70
2N5108 293 2NB6567 8.55 MRF559 1.75
2N5109 1.45 2N6680 68.00 MRFB05 17.00
2N5160 295 2N5942 34 .00 MRF618 21.25
2N5177 18.40 MRF208 13.70 MRF628 7.35
2N5179 0.88 MRF212 13.70 MRF629 2.95
2N5126 47 .60 MRF223 11.25 MRF644 23.45
2N5583 2.95 MRF224 13.15 MRF646 25.45
2N5589 8.30 MRF231 9.28 MRF816 12.75
2N5590 9.30 MRF232 10.25 MRF823 17.00
2N5591 11.75 MRF233 10.75 MRFS01 (3 LEADS) 0.85
2N5637 13.20 MRF237 270 MRF901 (4 LEADS) 1.70
2N5641 10.55 MRF238 11.75 MRF904 1.95
2N5642 11.95 MRF239 14.65 MRF911 255

MRF961 1.95

TRW# MX14

400-440 MH2 (70 cm. band)
Gain 100 -200 MV
504 L Resistence
12.5 Volts
14 Watts

SPECIAL BUY. ........................ ONLY $49.99

NICORN ELECTRONICS 213-341-8833

10010 Canoga Ave, Unit B-8, Chatsworth, CA 91311

Mintmum Order 31500 — No Shipping Charges On Prepaid Orders — C.0.D. Add 31.65 — UPS Blue Add 33.00 — Calif. Residenls Add 61 % Sales Tax.
Personal Checks Held For Ciearance. VISA—MC SEND FOR FREE CATALOG. 203
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Calvin B. McCarthy
98 Windsor Street
Thunder Bay, Ontario
Canada P7B 117

embers of the 2716
family of erasable,
programmable, read-only
memories (EPROMs) are ex-
tolled as the hobbyist’s
friends because of their ease
of programming, either with
a simple manual program-
mer or by microcomputer
control. However, in the lit-
erature also appears a re-
curring theme of inconve-
nience. For example, vyou

Well, hardly ever. . .

could spend four or five
hours toggling in data with a
manual programmer only to
make a mistake in bit
16,383. What is the fix? Erase
all 16,384 bits of the EPROM
and begin again. Totally un-
acceptable! Even repeating
20 minutes of data input
with a hexadecimal key-
board is too much!

Or mavybe instead vyou
eventually want a program

The EPROM Emulator mounted on the Kilobaud Klassroom
SBC-2 computer. Here, you see three extra DIP sockets
under the HM 6116 instead of the described two because |
have mounted the RAM on a carrier so that repeated inser-
tions will not hurt the RAM pins. | then can use the memory
without the Emulator circuit most of the time.

40 73 Magazine « April, 1984

in an EPROM but you want
to try the program first
before it is burned for
posterity. The “"EPROM
Emulator,”” a RAM that
pretends it is an EPROM,
can help you.

The HM 6116 static RAM
is almost pinout-<compatible
with the 2716 EPROM.
Where the HM 6116 puts the
WE on pin 21, the 2716 has
Ve pulling pin 21 high. All
other pins are identical. This
first suggests that empty
EPROM sockets could be
filled with 2K bytes of RAM
to extend a small comput-
er's memory. From here the
CMOS construction makes
the idea of battery backup
of RAM data practical. Then
the next logical step is to
build a small package con-
taining RAM with battery

Emulate an EPROM Elephant

The portable RAM-faker never forgets.

backup which can be pro-
grammed at full computer
speed, data modified at will,
but which can be removed
from its socket without los-
ing its data, placed in
another socket in the same
or any other computer wired
for 2716 EPROMs, and used
as an EPROM. Once the pro-
gram is debugged and run-
ning satisfactorily in the
Emulator, it can easily be
copied into a 2716 for a per-
manent record.

A few simple modifica-
tions are made to the basic
RAM circuit to make it emu-
late the EPROM. The Vcc
must be applied through
steering diodes so that the
memory will see only one
supply source at a time.
Output enable (pin 20) is
made continually low by at-

2 Batteries, 1%z volt

Parts List

1 Switch, DPDT, Radio Shack 275-626 ($2.69)

2 Diodes, 1N914, Radio Shack 276-1620 (50 for $2.99)

1 Resistor, 100k Ohms, Y Watt (5 for $.49)

2 24-pin DIP sockets, Radio Shack 276-1989 ($1.69 each)

1 HM 6116 CMOS static RAM ($16.50 Quest; $14.95 James)




DATA RETENTION MODE
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Fig. 1. Low Vcc data-retention waveform.

taching it directly to pin 12
and disconnecting it from
computer pin 20. The low
Vcc data-retention mode
needs the chip select held at
Vcc to retain the data. This
is achieved with a pull-up
resistor connected to mem-
ory pin 24 and a switch to
disconnect the CS from ex-
ternal circuitry when in the
data-retention mode. To
enable the computer to
write to memory, pin 21 15
disconnected from the com-
puter and brought out to a
clip lead so that pin 21 can
be connected to the com-
puter WE line instead
of being forced to Vcc in the
2716 socket. When used as a
2716, the WE line is
attached to Vcc so that ac-
cidental and catastrophic
writes do not occur.

These connections can be
made using a small PC
board to hold the com-
ponents and using wire-wrap
wire to make connections. |
use masking tape as a PC
board etch resist and cut
away the tape where copper
is to be removed. This is
quite satisfactory for simple
circuits such as this. The
board then is epoxied be-
tween the pins of the bot-
tom DIP socket and makes a
secure foundation for the
rest of the circuit. The com-
ponents are attached to the
copper side of the board fac-
ing up. Some miniaturiza-
tion enthusiast could even
find a way to store watch
batteries in the case to make
a one-box unit, although |
am using an external battery
pack.

To use the Emulator, | in-
sert it into a 2716 EPROM
socket with the switch set to
battery supply. (It must
never be inserted into the
computer with the com-

«~See List of Advertisers on page 130

puter supply off if the switch
is in the computersupply
position. The result would
be a quickly-discharged bat-
tery.) The computer is then
turned on and the Emulator
switched to computer
power. It can then be used
either as RAM or ROM
depending on the WE con-
nection.

Construction

The EPROM Emulator is
built on two 24-pin DIP
sockets and a small PC
board. This serves as the
support for the HM 6116
RAM package.

1) Pin 20 of the bottom
socket is removed.

2) Pin 20 (OE) of the top
socket is connected with a
piece of wire to pin 12, the
common pin.

3) Pin 18 (CS) of the top
socket is bent in so that no
contact is made with the
bottom socket. It is con-
nected through a resistor to
pin 24 of the top socket and
through half of the DPST
switch to pin 18 of the bot-
tom socket,

4) Pin 21 of the bottom
socket is removed.

5) Pin 21 of the top socket is
connected to the computer
WE line with a flexible wire
and clip.

6) Pin 24 of the top socket is
bent in and made to contact
the PC board land to which
the diode cathodes are con-
nected.

7) Pin 24 of the bottom
socket is connected to the
anode of diode D1 to pro-
vide computer Vcc.

8) The second half of the
DPST switch is connected
across diode D1.

With the switches closed,
the computer Vcc powers
the memory and allows the
computer to select the

EPROM EMULATOR

248 -

247

IsT

| BarT
= 28V<BAT<SV

WO - b ss
oy

HMEIIG
CMOS RAM

PIN ARRANGEMENT

. AT i 24 ] 'H'c,:_
AG )2 23] A8
as ] 22 A%
as ] 2| [ WE
PC BOARD TOP VIEW AZC]S 201 0F
i PIN | azys = i'.'.:
T = e O TR = ] e W Al ClT a3 CS
—'[ AQ s T /08
= 2 HATT 18T o ge 16 1707
i |£02 10 15 3 1/706
¥ [ 248 I.I"Dl‘: i ia ] 108
9 Ji. GND ] 12 133 /04
'-; re—1 HMENS
* % *:u 24T IEE [(TOPF VIEW])

L |
I=2-1T 1 - T L R §F I}

PIN 24

Fig. 2. The Emulator schematic. PC board is not to scale. Let-
ters after pin numbers are B for bottom socket, T for top

socket.

RAM for either a write or
read. With the switch open,
the” battery backup can
power the memory and

forces CS to be at Vcc back-
up, putting the chip into its
low Vcc data-retention
mode. B

coaxial R. F.
antenna switches

Heavy Duy swifch for true |

Desk or w::ll mount
All unused positions grounded

# 593 - UHF connectors/ $27.25° ‘“:
# 596 - BNC connectors/ $36.50 "

2 Pole, 2 Position, bypasses
linears, reflectometers, antenna
tuners, efc.

#594 - UHF connectors / $34.25°

k. | Single Pole, 5 Position, all unused

B  positions grounded. =
#595 - UHF connectors / $32.00"
#597 - BNC connectors/ $46.50°

" Shipping

and handling for any

 temoddSzecch -

= mnn&mt.maon“

Quﬁﬂvﬁummnicuﬂun Products Since 1932

Distributors

Al your write ofr call
10 Caonal Street, Bristol PA 19007

(215) 788-5581
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Jjohn M. Franke WA4WDL

1310 Bolling Avenue
Norfolk VA 23508

Crystal Microwave

“Easedropping” on this part of the spectrum is up to you.
Here’s a simple way to start.

Interest in the microwave
spectrum has increased
rapidly since the introduc-
tion of the “Gunnplexer”
by Microwave Associates.
Many amateurs, though,
have expressed interest in
finding a more economical
way to get started. What |
hope to accomplish with

this article is to show how
to get involved in micro-
waves with a minimum in-
vestment of time and
money.

The microwave spectrum
is populated with myriads
of signals, ranging from
telephone relays to televi-
sion-studio links to radar to

Front view of S-band unit showing diode placement.
42 73 Magazine = April, 1984

satellite signals. How can
we detect and monitor
these signals? The simplest
way is with a crystal receiv-
er. Don’t scoff. | know of
several production micro-
wave systems that use crys-
tal detectors or crystal vid-
eo receivers as they are
called. The common police
radar detector is a special
type of crystal video re-
ceiver.

A crystal receiver can be
broken down into four
basic parts: an antenna, a
tuned circuit, the detector,
and an amplifier (see Fig. 1).
The most common tuned
circuit is not really a tuned
circuit but a high-pass filter,
a waveguide. In this mode,
the antenna and tuned cir-
cuit can be combined. If
the detector is mounted in
the waveguide, then the on-
ly external component is
the amplifier.

will pass all frequencies
above a cutoff frequency
(f). The cutoff frequency is
determined by the internal
width dimension of the
waveguide. The cutoff fre-
quency occurs when the in-
ternal width is exactly one-
half wavelength. A simple
formula for calculating this
is f. =15/b, where b=inter-
nal width in centimeters and
f.=cutoff frequency in
GHz. For example, the most
common waveguide for the
3-cm amateur band (10 GHz)
has an internal width of 0.9
inches or 2.29 c¢cm. Hence,
f.=6.55 GHz.

If the frequency is raised
such that the width is now
one wavelength, the guide
can support another mode.
This occurs at f=2f_. So, the
maximum stable frequency
range is from f_ to 2f_. Well,
if you consider skin losses
and other factors, the prac-

Rectangular waveguide tical frequency range is
) ))V}nmtum

7 1))

L . 'L_._._I" LS - o

TUNED CIRCLUIT

DETECTOR

AMPLIFIER

Fig. 1. Basic elements of a crystal video receiver.



from 1.25 f_ to 1.9 f_. For the
previous example, the prac-
tical or useful frequency
range i1s 819 GHz to 12.44
GHz. This is in good agree-
ment with the published
range of 8.2 GHz to 124
GHz. Fig. 2 is a graph of the
upper and lower practical
frequency range of rectan-
gular waveguides having in-
ternal widths from 2 cm to
18 cm.

The graph is not meant
just to enable you to deter-
mine the frequency range of
a piece of surplus wave-
guide. It will also enable you
to decide how wide to make
a piece to use. Yes, you can
make your own waveguide
and do it without a machine
shop. Waveguide can be
made from flashing copper,
brass shim stock, or, my fa-
vorite, printed circuit board.
To illustrate, | made a crys-
tal video receiver to monitor
several radars located near
my home.

There are three S-band
search radars within 20
miles of my home. The term
S-band refers roughly to any
frequency between 1.5 GHz
and 5 GHz. Table 1 is a list-
ing of these informal desig-
nations. Table 2 is a listing of
some microwave frequency
ranges of interest. The local
search radars are grouped
from 2.7 GHz to 29 CHz.

Band Designation

CSPOPDXXOWr v

UPPER FREQUENCY
l‘!I'_.LIMIT

T /m
r ! FREQUENCY Lokl

L i i i i i i & i Lk i 't
2 4 & B o 2 WM & 8
b icm)

FREQUENCY (GM1)

Fig. 2. Upper and lower fre-
quencies shown for rectan-
gular waveguides.

Hence, from Fig. 2, the
waveguide should have an
internal width between 6.9
cm and 9.5 cm. | chose 8 cm
as a compromise. The inter-
nal height should be one
half or less than the internal
width. The guide height de-
termines the impedance and
power-handling capability
of the guide, The useful fre-
quency range of the 8-cm
guide is approximately 2.4
CHz to 3.6 CHz. This range
just happens to include the
amateur 2400-MHz and
3300-MHz bands. Higher fre-
quencies can travel or prop-
agate down the guide, but
the mode structure would
be uncertain. | mention this
because the guide will pass
X-band signals and vyou
should not be surprised to
hear them.

For a crystal receiver, |

Freq. Range (GHz)
Y
4- 15
1.5- 5.0
4.0- 6.5
5.0-12.0
12.0-36.0
36.0-45.0
45.0-60.0

Table 1. Microwave band designations.

Source/Emitter

ILS Glideslope
TACAN-DME

Radar Beacons (IFF)
Air Route Radar
Airport Radar

Aircraft Doppler Radar

Precision Approach Radar

Marine Radar

Freq. Range (GHz)

3286-.3354

96-1.215
1.03, 1.09

1.3-1.35
2.7-29
8.8
9.0-9.2
9.3-9.5

Table 2. Selected emitter frequencies.

K-band heads.

prefer to make the guide 1
to 2 widths long. For the ex-
ample, the guide is 9.5 cm or
1125 widths long. This
length was chosen on the
basis of available pieces of
circuit board. Since the re-
ceiver will not be used for a
specific frequency but rath-
er for a band, | mounted the
BNC connector and de-
tector one-half guidewidth
from the shorted end.
Construction is simple.
The circuit board material is
easily sawed or sheared to
size. The BNC mounting
holes and the opposing
diode hole are drilled next.
The guide is taped together
and the seams are soldered
with a 100-/150-W iron. After
assembly, the diode is placed
inside and soldered. No by-

pass capacitor is used. | find

that normal construction
techniques are adequate to
block the microwave energy
and pass only the modula-
tion. Surplus mixers have a
very efficient bypass scheme
and function well as crys-
tal receivers. | wuse an
X-band mixer to monitor
small marine radars in the

harbor.

The weak detected signal
is boosted by the amplifier
shown in Fig. 3. An LM301 is
used instead of the more
common 741 because of the
lower noise output of the
LM301. The output of the
amplifier is further boosted
by Radio Shack’s “Mini Am-
plifier-Speaker.” The low
current drain of the ampli-
fier makes it inviting to ob-
tain its power from the mini
amplifier, but problems with

Internal view of preamplifier showing circuit card and bat-

tery.
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The SLINKY DIPOLE® Antenna

A broadband, low SR dipole that really works in apart- Fig. 3. Schematic of a 50 X audio preamplifier.
ments, small yards, attics, anywhere a small antenna is a
must. Indoors or out, you can work ANY HF BAND, in- motorboating forced me to Preamplifiers, if available,
cluding 10 MHz. No gimmicks or add-ons. Imagine use an independent battery. greatly enhance the overall
80M in as little as 24 ft.! Complete kit and instructions, The compact assembly is sensitivity.
plus 50 ft. of coax. Easy to set up and adjust. More quite portable and accom- Try something simple and
information available - just call or write. panies me on short outings. build one of these. This
Waveguides are not the might be the easiest micro-
Blacksburg Group $67.95 postpaid (in USA | only usable form of crystal wave construction article
gf;:: E:D"‘-’uf;iﬁ_ %Dr?a Sk \Tﬁgﬁf;‘;‘:dfﬁémmﬁ receivers. For narrowband vyet Let me know what you
ALL UL i signals, a separate antenna, build and how it worked,
703/951-9030 add 4% sales tax ﬁ | tuned circuit or cavity, and and please remember to en-

detector might be better. close an SASE!'R

Introducing The SRT-3000
A High Performance RTTY
Communications Send-
Receive Terminal

¢ Built-in demodulator & AFSK modula-
tor for 170,425,850 Hz shifts, high and
low tone pairs ¢ 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII, 5-99 WPM
Morse * 1000 character text buffer with
BREAK feature * Ten 80 character mes-
sage memories with battery backup ¢
Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) ® Split screen operation ® On screen status line displays a
tuning bar, mode, speed, shift, tone pair, normal/reverse, USOS, WRU, SELCAL, buffer mode
and buffer count ® Cassette interface for long “Brag Tapes' or unattended message storage *
Baudot and ASCII printer outputs ® Built-in audio monitor ® Built-in 110 VAC power supply *
Other features—PTT control, WRU, SELCAL, sync idle, CW ID, USOS, autostart, full or half
duplex, scope outputs, weight control, intercharacter spacing, reverse video, RS-232, word wrap
around * Compact size only 13.3 x 10.3 x 4 inches * Made in USA.

Send For EL ECTRONICS, INC.

Free Information

787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362-0410
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THE ONE STOP SOURCE SINCE 1959!!

COAXIAL CABLE ORS
RG-8/U (85% BRAID-FO . gl
MICRO 8/U (85% BRAID-F “”’”5"“ grzsnﬁr

RG-213/U (96°% BRAID-POLY)2TO/M’ DG17ER) OR 1780 166
RG-214/ (296% BRAIDSPOLYMOSM' % %

ROTOR CABLE .
C HAMLINE B e uszumuamEas
RTTY  CW ASCI AR M e

COMPUTER INTERFACE Em Eglﬁl'ﬁse COANTITY UG-29/BI{DOUBLE FEMALE) $3.15

* BETTER RELIABILITY DISCOUNT
* MORE FEATURES
* USE WITH ALL POPULAR SOFTWARE
$289.95 -+ | C TUNED FILTESHS e
* USE WITH MOST H P
WRITE OR CALL FOR MORE INFORMATION: 37 PIJ Box 95-55 Railroad Ave.

P.GFB%ELE?P-GES?FELF 0%%‘?3?&0 liggu‘;'- gﬁm (914) 947-1554-1555 Gamerville, New York 10923

ALL BAND TRAP

the smarter SANTEC
ST-142 D QQ0°

For 2-Meters
Free $9.95 Mob. Quick Charge Cabie

We Stock ALL Santec Accessories!/
Santec 220 & 440-Call!

m I(DI( FM-2033

25 Watt 2-Meter FM
289%° iimiiid
Coming! KDK 220, 440, 6M & |0M!

FREE UPS Brown Shipping-Add $1.65 for COD
N.C.Res. Add 4':°: Sales Tax. Sorry Ne Cards.

WE L Z W SN ] =
7)) TOKYO HY-POWER AMPLIFIERS

l The Nation's Laraest Mail Order Sontec Dealer

ILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. C
COLFAX, N.C. 27235
(919) 993-5881 Noon to 10 P.M. EST

VERTICAL ANTENNAS!

FULL L4ah WAVE - Al Bandsi Automatic Selection
with proven Hi-Q Traps. 3 Modeis-ALL self supporting
Ground or roof mount. HEAVY Double waell seamiess
Aluminum lower section - HI STRENGTH FIBER-
GLASS TUBING OVER -ALL. NO WOBBLY, LU -
MPY TRAPS - NO UNSIGHTLY CLAMPS neseded
Sama iize all the way up 1 V4" - Traps hidden inside.
You can use Rin a1 L. sq. Bl-ctr-d Meighbors will
naver know this & & Hi-Power ALL Direction DX An-
tenna. FOR APARTMENTS, ROW HOUSES, MO-
BILE HOMES - CONDOS etc. where minlmum upace
and naat appearence s MANDATORY! Instant “Drive
In" ground mount (included) . Use with or without radials
{included) (Al angle roof mount - Extra YCOMPLETELY
PRETUNED - NO ADJUSTMENTS NEEDED EVERI
NO TUNER NEEDED Over Al Bands (except BO
meter - 400 KC) SWR 1-1 to 2-1 at Band -d-nn Slnd
S02309 connecter - 50 ohm for an tl\ﬂ?l

RGEBU feedine. Maiches ALL MAKES HAHSE
ERS. 2000 Watt PEP, input powér. Shipped - PHEH-
PAID IN USA Assambiez in 10 min using only
screwdriver. WEATHERPROOF!

Mo -AVTB0-10 = 5 Band— 256" $17995
MNo- AVT40-10— 4 Band — 189 —— §120.95
No- AVT 2010 = 3 Band — 11'4" $59995.

SEND FULL PRICE FOR PP DEL IN USA (Canada

s $10.00 extra for postage, clerical Customs etclor
ﬂr-llllrlulﬂ'll VISA, MASTER CARD o AMERICAN
EXPRESS. Give Number and Ex date. Ph 1-308-
236=5333 SAM-EPM weskdayr We ahip in 2-3
days - Pricea will increass, 30 corder MNOW
AND SAVE. Al Antennas Guarsnteed for | year
=10 day money back trial if returned in new condi-
ton. Fraz Inf. B0

WESTERN ELEETHDHIE s
MNebr. GOOAT

¥ Fox Tango

Your rig — old or new — is
no better than its i.f. filter.

TOP PERFORMANCE

Fox Tango Filters contain eight
specially trealed discrete quartz
crystals, unlike miniature ceramic or
monolithic corner-cutting designs.
Give your sel new life with a Fox
Tango implant or transplant. It's a
iot cheaper than buying a new rig
with features you don't need and
probably won't use!

VARIETY

Fox Tango stocks superior CW, SSB,
and AM filters for practically all
Yaesu, Kenwood, and Heath models. F----------------------------1
INTRODUCING...

Dept. AT- & Kearney

Also for Drake R-4C, 7-line; Collins )
75S3-B/C, and some ICOM's. More THE AZIMUTH WORLD-TIME DUAL ZONE CLOCK e
than 80% of our fillers sell for $60. Efficiently Conquers Time & Spacel A perfect addition to your station..at an affordable price. Great for DX ers

ficid day emergencies or dally operating fun. Specially designed lor the discerning radio amale un

Most are designed for easy drop-in
instaliation. For the others, com-

plete instructions and all needed i $ 95 b
parts are included in the price. It ! ]
L ]

INFORMATION = =

Tell us the make and model of your ] SRR oo s AT i

set. You'll get the complete informa- . " OR YOUR TIEI:*E l

tion on FT filters to fill optional 7 MONEY BACK Wﬂﬂ'-ﬂ TIME q
Spﬂt'..:", FEDIHCE your present tired or l * LARGE EASY-TO-READ LCD DUAL * MODERN DESIGN IN BRUSHED BLACK METAL

inferior stock units or supplement READ-OUTS —each liquid crystal digit is 5 8" EDHSET;F -I-J'.-.hurr.r Ithing wilhﬁ}rzauy to set l
: high...no more squinting al your watch. accessible buttons, Measures 4-1 4" x |-5'8"

them with Fox Tango Filter-Cascad- l « LOCAL TIME DISPLAY (Left) —fashes Time & Date ~qfunRth :ﬂ.CEUHAE"r_ﬁgIvcsdym;I{fgfl;dm}- accuracy l

i its. (AM & PM). Helps keep you on time without that ol quartz in a magnificent, desklop chronometer,..

‘ng kits. If }'UU. pthE oL e order l 24 Hour nolation mix-up. perfect in any station l

at the same time; we accept VISA/ l « UNIVERSAL GMT DISPLAY (Right) —shows time in  * BATTERY OPERATED - each unit runs on efficient. I
24 Hour Zulu notation.. . helps make logging your long lasting large watch batteries. . . included

ONLY

MC or ship C.0.D.

conlacis €asy & accurale
-~ W W e B A - I L e e

PRICE BREAKTHROUGH...ORDER TODAY...AMND SAVE with this SPFECIAL MONEY SAVING OFFER!
Mail to: AZIMUTH CLOCK - 11030 Santa Monica Bivd. Suite 200E - Los Angeles, CA 90025

"
L

GO FOX-TANGO — 1o be SURE!

Ask the ham who has one. Yespleaserushme ____ Azimuth Dual Zone Clockis) at $24.95 plus $1.95 to cover Postage &
Handling. (California residents add 6-1 2% sales tax). Enclosed is my check or money-order, or charge my
MasterCard or VI5A account # interBank Expires

FOXTANGO CORPORATION
Box 15944, Dept.
West Palm Beach, FL 33416
Telephone: (305) 683-9587
Dealer inquiries invited.

SAVE! Order 2 clocks, just $22.95 each (Total $45.90 plus $3.50 P&H, plus Sales Tax where applicable).
You SAVE $4.40! Order MNow! FOREIGN ORDLRS- Please Include $4.95 For Postage & Handling - US$ Onily.

Mame Address At

City State Call
Flease Allow 3-3 weeks for delivery.

FOR QUICK TOLL FREE CREDIT CARD ORDERS: IN CA: 1 (800) 421-1061 + NATIONAL: 1 (800) B21-6842

B8
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THE $Pipo TOouCH TONE

ENCODER

An ultra hlg‘ quality encoder for absolute
< reliability and function. itive touch key action ' '
= pp-1 With non-malfunction gold contacts, totally PP.2 " |
& PP-1K Serviceable and self-contained. Easy level &P-P K
control, no frequency drift, operates in temp- -2
eratures from -15°f to 160°1. Supplied with instructions, schematic, template and
hardware. Call or write for free catalog, dealer’s list and information guide.

PP-1$55./PP-1K, S.P.S.T. Ad|. Relay $62.  P-3, 12 or 16 Key,for custom
PP-2, $59./PP-2K S.P.S.T. Adj. Relay $66.  installation, flush mount, 3 different
M Series=Detached frame for irreg. install. circuits available-request P-3 info.

PATENTED
= ATAT

S PipoCommunications ® {3 s Sioma soces

E*’TIJDPESFS IS On {]U&Lry g‘.'l', H**hdh"" ‘E ‘!3' 552_1515

NICAD MEMORY ERASE — WHAT ??

Complete automatic operation
Erases « Charges - Checks

Rapid charges in 35 min, (typically)
Automatically repairs shorted cells
No dangerous heat build up

Front panel selects up to 3 different
packs

* Unlimited battery combinations with

program modules (user programabie) . . :
L ED siatiie lncliiator The GMS 401 is a complete automatic NICAD condi-

. . tionér and rapid charger. Never before has this been
1 f:,ip:;iw“h PPVECN £2 RooX i_:lHeru:I nn:h;:::;tnnfv price and it's so good it's be-
i 1ented, memory characteristics must be
CRISCI, NSTIRGE OF ENORIOnY. WS iR Wity '_“d"‘ :l?withutherwin your bun:r\r pack is not delivering
One program module included — optional all it could. The GMS 401 will automatically erase and
modules $2.25 each, rapid charge any type NICAD pack from 1 to 10 cells.

$89.00 plus $4.00 Shipping

(PA Residents add 6% sales tax)

Now Available—A commercial version of the ams CONTROL PRODUCTS UN LIMITED, INC.

401. Designed to charge up to and Including the PO. X i
commercial 15 volt Nicad packs. $139,00 plus O. Box 10, Downingtown, PA 19335
same shipping and module cost as the GMS 401. 215-383-6395 25

AUSTIN.

When only
the best
will do!

Taking the leading role in custom antenna
design comes easily to Austin. With over 25
years of engineering and consulling expe-

nence, how could we offer you less than
the best?

And our high performance solutions go
beyond our popular MULTIBAND antennas.

There's THE OMNI sidebander with hori-

zontal and vertical polarization. Or the ALL

BAND SCANNER with high gain that

outperforms the competition, And THE

STICK, a broad band design for operation

from Amateur to Marine frequencies. Just

a sampling of the choices available. Is CW important to you? If so,

Whatever your antenna needs, the winner theres no Dbetter investment in

is Austin, uperaung #ieasure than a Bencher
paddie red in both single and

Call or write for product information. dual lever models, EI‘IJHHT built

WVEEEE IS ViR Bencher paddles are world famous
for flawless keying and responsive

AU ST' N ness; unmatched at any price.
CLRTOM | | S st
Sadoun, NH 03873 KB NCHER. INC.

IXI W LAKE ST, CHICAGO. IL 80808 — ()17 2631808
(603) 887-2926 228
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WACOM
DUPLEXERS

Our Exclusive Bandpass-Reject Duplexers
With Qur Falan!m:t

BBy CIRCUIT FILTERS

. provides
superior perfor-
mance. especially
al close frequency
separation.

Models available for
all commercial and
ham bands within
the frequency
range of 40 to

960 MHz. 79

TELEPHONE
817/848-4435

]E;T Wil
. -"'IT

PO BOX 7127 « WACO. TEXAS 76710 = B17/84B8-4435

IF YOU HAVEN'T HEARD OUR BEEPERS
YOU'RE NOT LISTENING!

Whai's & EEEFERT Bomatimes salled & “"oourissy besp,™
both Faxsmn FEEFERS add & @entls high frequancy beap
sutomatically to the baginning of sach tranamission and &
low besp &1 the and. "Talk-over” i & thing of the pasi
INTRODUCING BP-4 '“Ths FRO'" BEEPER Ths FRD 1s
state-of-the-art besping! Includes s digitally-program-
mahls timar (uss 1t for ID or timaput warninga), an
automatio “'Slumber Mode'" for long battary lila (8V bat-
tery raquired—not noluded), and programmabls volume
oontral of tha unigue doubls 4-beap Hmeout warning. No
speakar! Unos o pleso-transducear|
Hook-up's & snap with sithear modall Interfaces &0 virtual-
iy all modern geir Manual supplisd with sach BEEFER
Availlzhls In thres varsions:
rErRions Aare Somplste wilh case. cable, lndustry-
sanders 4-pin coenhetors
versinns ATy the sams as abovs bul without connee-
tors. Ad4 your own!
" verslons are cirouii-board modsls for cusiom [n
stallations Perfect for repeatsrs oF bullding THTO
your rig

BEEPERS ARE A
rusm EXCLUSIVE!

BP-4""The PROD" EEEFER HP-8 '""Tha Original'’ EEEFER
A- §70 All units are assambled, tastod, A- 489
B- 80 oarry & 90-day limitad warranty, B- 849
C- 828

ax

C- 4B and shipped pre-paid in UB
Ohto residents add &% sales

' EEHH INC. ~99




WE SHIP WORLDWIDE

Barry Electronics Corp. e
WORLD WIDE AMATEUR RADIO SINCE 1950 £12625-7000

Your one source for all Radio Equipment! g Los Precios Mas Bajos en Nueva

% « KITTY SAYS: WEARENOWOPEN 7DAYS AWEEK.

- Saturday & Sunday 9 to 6 PM

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry’'s for the best buys in town.

For Orders Only Please Call: 800-221-2683
A IicoM

IC-R71A, IC-751,IC-T20A, IC-745,IC-2TA, IC-37A
IC-47A,IC-271A/H, IC-2KL, IC-471A, IC-290H,

We give you the best in ham and = V&Eg@

commercial rud_ins. .. Call us. FT-ONE, FT-980, FT-102, FT-77, FT-230R FT-757GX —
Jan KB2RV, Kitty WA2BAP, FT-726R, FT-720RU, FT-290R, FRG-7700, FT-203R SMART PATCH
Mark K2ZCON. YAESU ICOM Land-Mobile H/T CES-Simplex Autopatch 510-SA Will Patch FM
' FT-208R IC2AT Midiand Transceiver To Your Telephone Great For

- I T Wiison Mini-Com I Telephone Calls From Mobile To Base. Simple
| FT708R  IC3AT L son Fraros  To Use. 591993 |
ICO2AT Il:umT!C -M12 (Marine) DRAKE, TR-7A, R-7A, L-7, Earth |
i ekl - Satellite Recelver ESR-24, THETA &

R-600, R-1000, R-2000, TS-930S/AT,
TS 430S, TR 2500/3500, TR-9130, TR
7950, TW-4000A.

Kenwood Service/ Repair.

ROCKWELL/COLLINS
KWM-380
VoCom/Mirage/Daiwa
Tokyo Hy-Power
Amplifiers &

5IBA\HT Gain
Antennas IN STOCK

9000E & 500, EARTH SATELLITE B&
STATION ESS2250 [

ol il i
ST-222/UP RN S

ST-142/UP
ST-442/UP
NEW IMPROVED

MURCH Model MFJ Models
UT2000B 900, 9408, 941C, & 951D

g L TR T T e .

Computer Intarfnca

b S U R R DT

BT T )

Hepaatars in Stock:
stocked: MFJ-1224 Yaesu FTR-2410, Wilson HAM MasterTapes—
MICROLOG-AIR | in stock AEA CP-1, Kantronics ICOM IC-RP 3010 (440 MHz) Beta or VHS Tapes J-

Big Ham Clock/Ham Tags ICOM IC-RP 1210 (1.2 GH2) Spectrum

KANTRONICS ':’j
Field Day 2, Mini-Reader, Complete Butternut Antenna DIGITAL o 3
oo i
| and code Tapes Trionyx: e =5
o ROBOT 450C-800C-1200C Model TR-1000 (RCHy . EE
: 0-600 MHz -
ong-range Wireless D-510 50 Hz-1GHz -
9728, 6JS6C Telephone for export 11
12BY7A & in stock Tri-Ex T i*-"
4-400A +Ex Towers | E
. BENCHER PADDLES & Z
BIRD Vibroplex Keys In Stock!! By.Gain Towers| g
AEA 144 MHz Wattmeters & g 4 New TEN-TEC od Aoton I
AEA 440 MHz Elements = } 2591 HT, Corsair In Stock will be shipped direct = ||
ANTENNAS InStock . DENTRON IS BACK IN STOCK! to you FREE of shipping cost.

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012. I

New York City’'s -ARGEST STOCKING HAM DEALER Rotron. B & K. B'8 W, Bash, Bencher, Bird. Buttermut, CDE, GES, Collins,
' s,
COMPLETE REPAIR LAB ON PREMISES Dc | murgcntlmu C:onn h'“‘E,En {MHH}EEFIE {SNEIHL Eushni-rlnil‘} |
1) 33 aiwa, Dentron imax, Drake, pha), Eimac, Encomm, He
Aqul Se Habla Espanol Sound, Hen Hustler hfnwtmnlns Hy-Gain, lcom, KLM Kantmnlns
BARRY INTERNATIONAL TELEX 12-7670 hnrsan lch;cﬂ {EEIIWH}.P I'i!FJ JHF pm}"ar mli FLnths’Ch}llma‘
ewtron , Palomar, ucts, o Amateur Ca
LEHE TiﬂldDath?ﬂn:Efaﬂ?ﬂh:a IHEREQUICMENT ORDER LINE Robot, ankwm Cnlﬁs, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,
oigdcber’ WA~ 5 CALL Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Saturday & Sunday 8 AM. to 8 P.M. (Free parking) Commercial Radios, Fm Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Paid parking lot across the street anytime. 800-221-2683 Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radio
AUTHORIZED DISTS. MCKAY DYMEK FOR Publications.
SHORTWAVE ANTENNAS & RECEIVERS. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRT/LEX-"Spring St. Station™ DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.
Subways: et T o COMMERCIAL RADIOS stocked & serviced on premises.
T '; "rin""'m“‘ il Amateur Radlo & Computer Courses Given On Our Premises, Call
e o ity i ety el Export Orders Shipped ImmedIately. TELEX 12-7670
ath—=98th StJ6th Ave. Station.
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Take a Trip to Europe

These tips from the world’s top SWL make it possible.

Roger N. Peterson
25 Orchard Lane
New Canaan CT 06840

| I
The programs you hear from West Germany emanate from

this brand-new Broadcasting Center of Deutsche Welle in
Cologne.
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Want to visit a skiresort
in Switzerland? Lis-
ten to a concert in Vienna or
the Scots Guard’s Band on
parade in London? Or go be-
hind the Iron Curtain to hear

the latest word from the
Kremlin?

You can experience all of
these and much more by
tuning to the European
shortwave broadcasters
With more than thirty sta-
tions daily sending out
broadcasts in English, you
have a wide variety of pro-
grams to choose from. And
most are heard easily on
even the most modest re-
ceivers here in North
America.

The majority of these sta-
tions are state-owned and/or
operated and all but one
are noncommercial. Some —
particularly those located in
Eastern Europe—can fill
your ears with propaganda,
but even some of these
broadcasters can offer good
programs to listen to.
Others, like the BBC from
London, Radio Netherlands,
and the Swiss Broadcasting
Corporation, produce a mul-
titude of excellent programs
every week with practically
no political undertones.

With so many stations
and programs to choose
from, you should easily be
able to discover some of
particular interest to you.

Are you interested in pro-
grams giving the latest DX
news? There are some good
ones coming out of Europe
every week. The best is
probably from Radio Neth-
erlands, where every Thurs-
day night they broadcast the
popular Media Network.
The producer, Jonathan
Marks, talks with a network
of correspondents in various
parts of the world, examin-
ing developments in the
electronic media on both
the technical and the pro-
gramming side. In addition
to reporting changes in
broadcasting frequencies by
stations all over the world,
Media Network does an ex-
cellent job of keeping listen-
ers informed about new re-
ceivers, antennas, and other
equipment for the short-
wave enthusiast. Hear this
on 9590 or 6.165 MHz at
0230 GMT and 9.715 and
6165 MHz at 0530 CMT
Fridays.

Another excellent DX pro-
gram comes from Switzer-
land—The Shortwave Mer-
ry-Co-Round. This features
the “two Bobs,” Bob Thom-
ann and Bob Zannotti. This
team answers letters with
technical questions, reports
on new developments in an-
tennas and receivers, and
carries on lively discussions
about the state of the art.
This program is on twice
each month—on the 2nd



and 4th Saturdays. Hear it at
1315 GMT on 21570 or
25.780 MHz.

Radio Sweden Interna-
tional brings you another
fine DX program, Sweden
Calling DXers. This is on
every Tuesday and Wednes-
day and gives you a whole
list of new or changing fre-
quencies for stations all
over the world. It is one of
the best for keeping your
“where to tune to” list up to
date. Hear it Tuesdays at
1415 GMT on 21.615 MHz or
at 2315 CMT on 9.695 and
11.705 MHz, and on
Wednesdays at 0245 CMT
on 9.695 and 11.705 MHz.

Radio Sofia from Bulgaria
is the one broadcaster from
behind the Iron Curtain that
is worthwhile listening to for
its DX program. It is particu-
larly good for radio ama-
teurs, giving club news from
around the world and hold-
ing contests. You can hear it
on Mondays at 0045 GMT
on 9700 MHz

There are some nine or
ten other DX programs com-
ing out of Europe, but at this
writing, the ones mentioned
above are by far the best.
Belgium has a nice little pro-
gram on Mondays at 0045
CMT on 11.695 or 9.870, and
Austria has an excellent pro-
gram on Sunday mornings at
1230 GMT on 21615 MHz.

The Spanish Foreign Ra-
dio from Madrid broadcasts
a number of frequency
changes and other DX mat-
ters on Mondays at 0050 on
11.880. Reception is usually
excellent here in North
America. And Radio Prague
from Czechoslovakia has a
DX show that features news
and information for radio
amateurs. It is very elemen-
tary, however, and most lis-
teners won’t gain much
knowledge from its usual
fare. The program is on Fri-
days at 0135 GMT, on 5.930
or 9.630 MHz.

World and local news are
popular with experienced
European shortwave broad-
cast listeners. Almost every
station broadcasts news,
usually at the start of their

Albania

Radio Tirana

Ruga Ismall Qemali
Tirana

Austria

Austrian Radio
Short-Wave Service
A-1136

Vienna

Belgium
BRT

PO Box 26
B-100
Brussels

Bulgaria

Radio Sofia

Bulgarian Dragan Cankov 4
1421 Sofia 21

Czechoslovakia
Radio Prague

12099 Vinohradska 12
Praha 2

Finland
Radio Finland
PO Box 528
Helsinki 10

France

Radio France Internationale
PO Box 9516

Paris 16

Germany (West)

Deutsche Welle

Postfach 100444

D-5000

Koln 1

Federal Republic of Germany

Germany (East)

Radio Berlin International
160 Berlin

German Democratic Republic

ADDRESSES OF EUROPEAN SW BROADCASTERS FOR USE
IF YOU WANT QSL CARDS OR PROGRAM INFORMATION.

Great Britain

BBC (British Broadcasting
Corporation)

Box 76, Bush House
London WC2B 4PH

Greece

Voice of Greece

PO Box 19

Aghia Paraskevi, Attikis

Athens

Hungary

Radio Budapest
Brody Sandor 5-7
H-1800

Budapest

italy

Radiotelevisione ltaliana
Viale Maszini 14

00195 Rome

Luxembourg
Radio Luxembourg

Villa Louvigny
Parc Municipal

Malta
Xandir Malta
PO Box 2
Valletta

Monaco
TWR Monaco
PO Box 141
Monte Cario

Netherlands
Radio Netherlands
PO Box 222

1200 JG

Hilversum

Norway

Radio Norway
Postboks 6701
St. Olavs Pl
Oslo

Poland

Radio Polonia

Komitet do Spraw Radia 1
Telewizji

ul Woronicza 17, 00-950
Warszawa

Portugal

External Relations

Av. Engl Duarte Pacheco, 5
1000 Lisboa

Romania

Radio Bucharest

PO Box 1-111

Bucuresti

Spain

Radio Nacional De Espana, SA
Apartado 150.039

Madrid 24

Sweden

Radio Sweden International
S-105 10

Stockholm

Switzerland

Swiss Radio International
Giacomettistrasse 1

CH 3000

Bern 15

U.S.S.R.

Radio Moscow
Pyatnitskaja ulitza 25
Moscow

Radio Kiev
Radio Center
Kiev

Ukraine
Vatican
Vatican Radio
Vatican City
Rome

Yugoslavia
External Broadcasting
2 Hildendarskaa

Beograd

programs. Some attempt to
cover the world while others
tend to stay strictly with
news of their own countries
or sections of Europe.

The leader in news pro-
grams, by a wide margin, is
the British Broadcasting
Corporation (BBC). They
broadcast more than 250
news programs a day from
their London headquarters.
News is fed to their editors
from BBC correspondents
located all over the world,
and from their world-fa-
mous Monitoring Service
which provides round-the-
clock reports on what for-

eign broadcasters are saying
over the air. This service is
so popular that the BBC
sells it to subscribers—other
foreign broadcasters, gov-
ernments, news agencies,
etc.

You can hear world news
in English from the BBC 16
times a day. It is broadcast
on the hour except for the
GMT hours of 0100, 1000,
1200, 1400, 1500, 1900, 2100,
and 2200. If you are interest-
ed in local Creat Britain
news, listen daily at 0009,
0309, 1109, and 1809 GMT,
and, on weekends, also at
0709 CMT.

The BBC has many other
news-related and special-
news programs such as Brit-
ish Press Review, Financial
News, etc. A BBC buff could
spend 24 hours a day listen-
ing to their programs, many
of them about current
affairs.

The other European sta-
tions that broadcast world
news are West Germany, Ra-
dio Netherlands, Swiss Ra-
dio, Spanish Foreign Radio,
Radio Portugal, Belgium,
Austria, and a whole slew of
lron Curtain broadcasters.
Few people would bother to
tune to these stations for
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These modern broadcasting facilities of Radio Netherlands at Hilversum, Holland, bring you
some of the best English-language programs from Europe.

their world news alone as,
for the most part, they are
not in the same league as
the BBC. There are, howev-
er, occasions when it does
pay to tune to one of these
countries. Those would be
when particular news events
take place in that country or
area: earthquakes, revolu-
tions, invasions, big fires,
etc. This is when shortwave
listening really comes into
its own. You can get the
story firsthand and often
before the international wire
services get it to your local
AMradio or TV newscasters.

Some European short-
wave stations skip world
news entirely and stick to re-
porting localized news. The
Scandinavian broadcasters
are good examples. Rather
than try to compete with the
BBC for world news report-
ing, Radio Sweden broad-
casts news only about that
country. The Norwegians
and Finns do likewise. (The
Danes do not broadcast any
English language programs,
so | have no idea how they
report the news.)

You can, of course, get lo-
cal news from the stations
that also broadcast world
news, but often, as is the
case with the BBC, it comes
in separate and distinct pro-
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grams such as the daily
“News About Britain” and
the weekly “Letter from
London” programs.

Listeners to Europe gener-
ally either concentrate on a
few select stations or on cer-
tain types of programs that
appear on a number of dif-
ferent stations. It all de-
pends on the listener’s back-
ground or interests. If family
ties are to a certain country
or if travel or being sta-
tioned there during time in
the service generates inter-
est, these may be reasons for
listening. Other listeners
stumble onto certain sta-
tions as they tune around
the frequencies and find
that certain programs grow
on them.

Most of the European sta-
tions try to broadcast to the
US in so-called “prime
time.” This is the period be-
tween 0000 CMT and 0430
CMT. This is to catch the
maximum number of listen-
ers in their evening hours.
Many stations will have two
broadcasts of the same pro-
gram, one at the earlier hour
to catch East Coast listeners
and the other at the later
time to pick up the West
Coast.

There are exceptions, like
Radio Finland, which directs

its broadcasts to North
America only in the morn-
ings. And some of the “pow-
erhouses” like Radio Mos-
cow and the BBC can be
heard at almost any time.
A recent survey among
shortwave listeners indicat-
ed their favorite broadcast-
ers. The question simply
asked, “What is your favor-
ite shortwave broadcast sta-
tion?” The results, in order
of popularity, were as fol-
lows for European stations:
1) BBC
2) Radio Netherlands
3) Swiss Radio
4) Deutsche Welle
(W. Germany)
5) Spanish Radio
6) Austrian Radio
7) Radio Moscow
8) Radio Finland
9) Vatican Radio
10) Radio Sweden
11) Radio France
International
Your choice may be dif-
ferent. It you haven't lis-
tened to European broad-
casters lately, here in alpha-
betical order are brief out-
lines of what you can expect
to hear from each. See table
for best frequencies and
times of broadcasts.
® ALBANIA (Radio Tirana)
—0Unless you have some
special interest in this coun-

try, this station is not likely
to become one of your fa-
vorites. Mostly political
discussions.

® AUSTRIA (Austrian Radio)
— One of the better stations
to listen to. You can hear it
every night with news fol-
lowed by a feature program.
Additionally, Mondays are
for answers to listeners’ let-
ters, Tuesdays are for sports,
Fridays have music, and
Sundays feature tourist at-
tractions. This station is
presently upgrading its
transmitting equipment and
should be easier to receive
in the months ahead.
®BELGCIUM (BRT)—Has
the usual news programs
first and then various
features, many dealing with
the European Common
Market which is head-
quartered in Brussels. You
can hear their DX program
on Mondays at 0100 GMT.
® BULCARIA (Radio Sofia)
— Their best program is their
DX news on Mondays at
0045 GMT. The rest is pretty
much “party line” discus-
sions of politics.

® CZECHOSLOVAKIA (Ra-
dio Prague]— Many listeners
feel that this is the best of
the Iron Curtain broadcast-
ers. While it has its share of
political discussions, it also
has a number of interesting
shows that are free from
that taint.

® FINLAND (Radio Finland)
— This is one you catch in
the morning hours, and re-
ception is usually good.
They start with news about
Scandinavia called The
Northern Report and then
switch over to various fea-
ture programs, including
poOp music.

® FRANCE (Radio France In-
ternationall—You can hear
this one only in the early af-
ternoon hours, and then you
are listening to their broad-
cast to Africa—the only pro-
gram they offer in the En-
glish language. Much of
their programming is devot-
ed to listeners’ interests in
Africa, such as Third World
countries. Rumors persist
that RFl will increase En-




glish programming, but so
far this is all they offer.

'@ FE. CERMANY (Radio Ber-
lin International)— A typical
“lron Curtain” country
broadcaster. Lots of news,
all with political implica-
tions.

® W. GERMANY (Deutsche
Welle)—Excellent news
broadcasts and interesting
current-events discussions.
If you like music, listen on
Saturday evenings. Want to
learn German? They have a
language course on Sun-
days.

® CREAT BRITAIN (BB(C)—
Besides news and current
events, this station offers a
whole slew of other pro-
grams including both jazz
and concert music, short
stories, and dramas. One of

their most popular programs
originates here in the US
where Alistair Cooke tapes
his Letter from America.
There is something for ev-
eryone during the 24 hours
of broadcasting by this
station.

® CREECE (Voice of Greece)
—Probably will be of in-
terest only to those with spe-
cial ties to the country or
area. Can be interesting
when one of the frequent
quarrels with Turkey comes
up or Cyprus erupts.

® HUNGARY (Radio Buda-
pest)— Sometimes, but not
often, you can hear an inter-
esting program. | would
rank it about in the middle
as far as Iron Curtain SW
broadcasters go.

® |TALY (RAI)—If you are a

lover of music, this is the sta-
tion for you. They have op-
era, Italian folk music, and
“pops.” Also, programs on
other aspects of Italian cul-
ture and life. One of the bet-
ter European stations.
®LUXEMBOURG (RTL)—
This is a rare one, a commer-
cial station that you can
hear from Europe. It beams
its programs to London, and
you can hear commercials
like those on a US AM or FM
station. The programs are all
“mod” music.

® MALTA (Xandir Malta)—
This little station is heard
only once a week, on Satur-
days, and at an impossible
hour for most of us here in
North America (0700-0800
CMT). Not much to recom-
mend, but if you can’t

sleep some Friday night,
give it a try.

® MONACO (TWR Monte
Carlo)— Another one with
very late hours for North
American listeners. This is a
religious station and the pro-
grams are all in that mode.
® NETHERLANDS (Radio
Netherlands)— Many fine
programs to hear on this
popular European station.
On Sundays, host Tom
Meyer has the Happy Sta-
tion show. Mondays feature
life in Holland. Tuesdays is -
Shortwave Feedback which
answers listeners’ letters. On
Wednesdays listen to Dutch
Spot on a magazine-format
program about events in
Holland. Thursday is
devoted to that very popu-
lar DX program, Media Net-
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AEA Brings You The AMTOR Breakthrough

We are pleased to announce three new AMTOR products. Our new software package that will aliow you to operate
AMTOR with your CP-1iscalled AMTORTEXT™. A complete hardware terminal unitand AMTORTEXT software plug-
in cartridge for the Commodore 64 computer is called the MICROAMTOR PATCH™. We also have new applications
software packages for the AMT-1 and Commodore 64 or VIC-20 computers.

NEW AMTORTEXT™
AMTORTEXT™ is a LOW COST software package that will allow the CP-1 and Commodore 64 B 1 i LT -
computer to be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES . TN,

and PRICE of the AT-64 (AMTORTEXT for Commodore 64) to the competition:

o KEYBOARD OVERLAY instructions (eliminates constant referral to manual) ® STATUS
INDICATORS on screen ® Easy to follow MENU « ARQ, MODE A- MASTER OR SLAVE » FEC
MODE B » MODE L (LISTEN TO MODE A) #SPLIT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buffere WORD MODE for error correcting with DEL KEY until space or CR is sent
* REMOTE ECHO shows characters transmitted as they are validated by other station ® easy entry
of your SELCALL for automatic response to ARQ calis * BREAK-IN MODE to interrupt sending
station ® LTRS/FIGS REVERSE for assistance in MODE L sychronizing ® TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH e AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR
e PROGRAMMABLE TRANSMIT DELAY can be saved to tape ctAUTOMATIC PTT * POWERED BY HOST COMPUTER e includes
INTERFACE CABLE for AEA model CP-1 COMPUTER PATCH™,

The AMTOR software TIMING ROUTINES have been written by Peter Martinez, G3PLX (father of AMTOR) which means you can be
sure of having NO SYNCHRONIZING problems with other AMTOR stations adhering to the established international AMTOR
standard. PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTOR!

NE W MICROAMTOR PATCH™ $89.95 List $69.95* C-64 AMTORTEXT

MICROAMTOR PATCH™ is a NEW LOW-COST, HIGH-PERFORMANCE AMTOR
.~ SOFTWARE/HARDWARE computer interface package. The MICROAMTOR PATCH
- (model MAP-64) INCORPORATES AMTORTEXT software (described above) for the
Commodore 64 computer. All circuitry and software is incorporated on a single, plug-in
cartridge module featuring the following: e TRUE DUAL CHANNEL MARK AND SPACE
MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS ® AUTOMATIC THRESHOLD
CORRECTION for good copy when one tone is obliterated by QRM or SELECTIVE
FADING ® EASY, POSITIVE TUNING with TRIPLE LED INDICATOR » NOT a low-cost,
easily “pullable” phaselocked loop detector!!! « SWITCH SELECTED 170 Hz or WIDE
SHIFT on receive ®« AUTOMATIC PTT » demodulator circuitry powered by your 12 VDC
supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION # EXAR 2206 SINE GENERATOR for
AFSK output  SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED * FSK keyed output.

The MicroAmtor Patch is structured for easy upgrading to the AEA CP-1 Computer Patch™ advanced interface unit without having to
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) from
the MicroAmtor Patch and plug it into the Computer Patch.

* MAP64 The Model MAP-64/2 the C-64 MBATEXT™ PROM
$1 49.95 List $1 29" MA ﬂnath:s:me board wi;ciﬁgg;i% for low cost RTTY/CW/
$239.95 / $199.95* MAP-64/2 ASCII/AMTOR operation.

AMT-1

The AMT-1 is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units
will be measured against. All you need for full AMTOR operation is a dumb ASCIi terminal
(or personal computer and emulation software) and a normal HF transceiver and antenna.
With the AMT-1 you will receive the following features: «SENSITIVE FM DEMODULATOR
e FOUR POLE ACTIVE RECEIVEFILTER® TOTAL CONTROL FROM KEYBOARD or by
COMPUTER PROGRAM CONTROL e 16 LED PANADAPTOR TYPE TUNING
INDICATOR @ CRYSTAL CONTROLLED AFSK MODULATOR = RECEIVE/TRANSMIT
standard RTTY » TRANSMIT MORSE CW » MORSE RECEIVE field installable option
e AUTOMATIC PTT » 13 front panel LED STATUS INDICATORS = all METAL
ENCLOSURE for maximum RFI| immunity ® operates from your 800 ma 12 VDC power

source. Shown with optional AMT-1 Console Stand,
5539-95 LISt 5499-95* AMT'1 COMM-64 with CRT Monitor and cassette
recorder {Not included
Applications software for C-64 or VIC-20 i
AEA also offers an applications software package for the Commodore VIC-
20 (model AMT-1/VIC20-1) or 64 computer that is resident on a plug-in PROM PLEASE SEND AEA CATALOG '

CARTRIDGE and includes the INTERFACE CABLE to go between the |
computer and the AMT-1. KEYBOARD OVERLAY instructions are also |
included for easy operation without the instruction manual. The COMM-64 Name
program (model AMT-1/C64-1) offers SPLIT SCREEN OPERATION with ten
MESSAGE BUFFERS. It also offers UNATTENDED OPERATION with
automatic MESSAGE RECORDING and AUTOMATIC STATION ,Address

INDENTIFICATION. sag'gs List ssg_gst

City

*SUGGESTED AMATEUR DISCOUNT PRICE THROUGH — =
PARTICIPATING DEALERS ONLY e e

Advanced Electronic Applications, Inc.
P.O. BOX C-2160 ® LYNNWOOD, WA 98036 * (206) 775-7373 » Telex: 152571 AEA INTL
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work. Friday features Opin-
ion and discusses some of
the views of the Dutch press.
Saturday is a light program
with talk and music; it is
pleasant listening all the
way.

® NORWAY (Radio Nor-
way]— This is one you have
to catch on Sundays since
that is the only time they
broadcast. Some good pro-
grams for people interested
in traveling there some day
and also interested in good
music,

® POLAND (Radio Polonia)
—Not the best of reception
for most of its programs. But
then the programs aren't
anything to write home
about, anyway.

® PORTUGAL (Radio Portu-
gal)— Their first program
isn't on until 0300 which
makes it pretty late tor East
Coast listeners. While their
programs are not particular-
ly earth-shattering, it is a
pleasant station to listen to
and most programs are non-
political.

® ROMANIA (Radio Bucha-
rest}—Has some interesting

QUALITY C

UOMPONEI

programs. DX Mailbag is on
Wednesdays, and other DX
programs are on Mondays
and Fridays. Tuesdays they
have a very interesting Tour-
ist News program that
makes you want to visit the
country. Interested in stamp
collecting? Tune in on Sun-
days for a special program
on this hobby.

® SPAIN (Spanish Foreign
Radio]— Another one of the
top European broadcasters
providing good listening on
most nights. Reception is
consistently good, too. Their
DX program is on Mondays
at 0050 GMT.

® SWEDEN (Radio Sweden]
— Another good one from
Europe. Aside from their DX
program, already men-
tioned, they have a very fine
program on the weekend
called Saturday from
Stockholm.

® SWITZERLAND (SRI)—
One of the most popular of
all from Europe. While their
weekday programs, primari-
ly news and background, are
good, their weekend pro-
grams are superior, On the

NTS - NOT MAIL ORDER

second and fourth Satur-
days, listen to their popular
DX programs—among the
best on the air. On Sundays
they have a rlew program
called Balance Sheet. This is
about Swiss business. Don’t
think, however, that it is dry
statistical reporting. Instead,
it is a very lively description
of Swiss industry. Recently,
for example, they had a very
interesting program on the
Swiss chocolate industry.
Another one brought us up
to date on clocks and
watches.

® USSR (Radio Moscow and
Radio Kiev)]—Many people
listen to Radio Moscow just
to hear their viewpoint on
world affairs, US diplomatic
steps, etc. One of their most
popular programs is called
Listeners” Forum and you
can hear this on Sundays at
0010. Right after this comes
Russian by Radio, if you
have any interest in learning
to speak their language. An-
other good program is
Round about the USSR,
heard on Tuesdays and Sat-
urdays at 0210 and 0510.
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Radio Kiev is preferred by
many people over Radio
Moscow. Weekdays provide
the usual news followed by
feature programs—most po-
litical. They have a DX pro-
gram on Wednesdays which
IS pretty good, but perhaps
their best program is on Sun-
days when you can hear Mu-
sic from the Ukraine.

® VATICAN (Vatican Radio)
—You can hear it every eve-
ning, even though it is on for
only 16 minutes. Programs
express Vatican opinions on
current events and other
matters.

® YUCOSLAVIA [Radio Yu-
goslavia)—Strictly news,
and all handpicked for polit-
ical implications.

So there you have it.
There is a wonderful choice
of programs from Europe in
English just waiting for you
to tune in. Most are easily
heard and offer you enter-
tainment, education and/or
enlightenment. With your
shortwave receiver, you can
travel to Europe every
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HF Equipment Regular Eﬂl.f
IC-740* 9-band 200w PEP xcvr w/mic$ 1099.00 3493

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

159.00 149%
20.00
39.00
20.00
29.50
47.50
96.50 89*
9650 89%
159.00 144%
35.00

PS-740 Internal power supply
*EX-241 Marker unit.........
*EX-242 FM unit
*EX-243 Electronic keyer umit
*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 Hhiter (2nd IF)
*FL-44A SSB filter (Znd IF)
SM-5 8-pin electret desk microphone
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount 19.50
*Options also for IC-745 listed below
IC-730 8-band 200w PEP xcvr w/mic $829.00 599*
FL-30 SSB filter (passband tuning) 59.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filter 59.50
EX-195 Marker unit 39.00
EX-202 LDAinterface; 730/2KL/AH-1  27.50
EX-203 150 Hz CW audio hiter 39.00
EX-205 Transverter switching unit  29.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone 39.50
MB-5 Mobile mount : 19.50
IC-720A 9-band xcvr/.1-30 MHz rcvr $ 1349.00 899%
FL-32 500 Hz CW filter 59.50
FL-34 5.2 kHz AM filter ............ 4950
SM-5 8.pin electret desk microphone  39.00
MB-5 Mobile mount 19.50
IC-745 9-band xcvr w/_1-30 Mhz rcvr $999.00 899
PS-35 Internal power supply....... 160.00 144%
CF5-455K5 2.8 kHz wide SSB filter TBA
HM-12 Hand microphone 39.50
SM-6 Desk microphone
*See |C-740 list above for other options (%)

IC-751 9-band xcvr/.1-30 MHz rcvr $1399.00 1223
PS-35 Internal pawer supply 160.00 144%
FL-52A 500 Hz CW filter ........ 96.50 89*
FL-53A 250 Hz CW hiter 96.50 B89*
FL-33 AM filter 31.50
FL-70 2.8 Khz wide SSB filter 46.50
HM-12 Hand microphone 39.50
SM-6 Desk microphone 39.00
RC-10 External frequency controller  35.00
CR-64 High stability reference xtal 56.00

Options: 720/730/740/745/751  Regular SALE

PS-15 20A external power supply $149.00 134%
EX-144 Adaptor for CF-1/PS-15.... .50
CF-1 Cooling fan for PS-15 45.00

PS-20 20A switching ps w/speaker ... 229.00 199*

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPL

Regular SALE
10.00
45.00
39.50
49 50

139.00 129%*

8.50
34.00

349.00 314*

449.00 399%

249.00 224%

289.00 259%

259.95 233%

5.50

Options - continued

CC-1 Adapt. cable; HF radio/PS-20

CF-1 Cooling fan for PS-20

EX-310 Voice synth; /45, 751

SP-3 External base station speaker ..

Speaker/Phone patch - specify radio

BC-10A Memory back-up

tX-2 Relay box with marker

AT-100 100w 8-band automabc anlt tuner

AT-500 500w 9-band automatic ant tuner

MT-100 Manual antenna tunes

AH-1 5-band mobile antenna w/tuner

PS-30 Systems p/s w/cord, 6-pin plug
OPC Optional cord, specify £ or 4-pin

GC-4 World clock 99.95 94%

HF linear amplifier Regular SALE

IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE
IC-251A* 2m FM/SSB/CW transceiver $749.00 549%

*$50 Factory Rebate - until gone!

IC-551D B0 Watt 6m transceiver $699.00 599*
PS-20 20A switching ps w/speaker 229.00 199%
EX-106 FM option 125.00 112%
BC-10A Memory back-up B.50
SM-2 Electret desk microphone .... 39.00

IC-271H 100w 2m FM/SSB/CW xcwr TBA
PS-35 Internal power supply 160.00 144%

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 629
AG-20 Zm preamplifier 56.95

IC-471A 10w 430-450 SSB/CW/FM xcvr 799.00 719*
EX-310 Voice synthesizer 39.95
PS-25 Internal power supply...... . 99.00 89+
EX-310 Voice synthesizer
HM-12 Hand microphone
SM-6 Desk microphone

VHF/UHF mobile multi-modes

IC-290H 25w 2m SSB/FM xcvr, TTPmic  549.00 489%

IC-490A 10w 430-440 SSB/FM/CWxcvr 649.00 5797

VHF/UHF/1.2 GHz FM Regular SALE

IC-22U 10w 2m FM non-digital xcvr 299.00 249*
EX-199 Remote frequency selector 35.00

IC-25A 25w, 2m, grn leds, up-dn TTPmic  359.00 319%

IC-25H as above, but 45w .. (Special!) 389.00 339*
BU-1H Memory back-up ;

Limited Offer! Geta FREE BU-1H Memory
back-up with your purchase of an IC-25H.

369.00 329%
TBA

399.00 359%

89.00 79*

IC-27A 25w 2m mobile transceiver....
EX-388 Voice synthesizer
IC-45A 10w 440 FM xcvr, TTP mic ...
AG-1 15 db 440 Mhz preamplifier
EX-270 CTCSS encoder 39.00
BU-1 Memory back-up 38.50
RP-3010 10w 440 Mhz FM repeater 999.00 899%
IC-120 1w 1.2 GHz FM transceiver.... 499.00 449*
RP-1210 10w 1.2 GHz FM repeater.... 11959.00
Cabinet for RP-1210 or RP-3010 249.00
6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr $449.00 399%
BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger 12.50
EX-248 FM unit 4950
LC-10 leather case........ccieviescee 3495
SP-4 Remole speaker

Hand-held Transceivers
Deluxe models Regular SALE
™4 IC-02A for 2 meters § 319.00 289%
i IC-02AT w/DTMF..... 349.00 314%

BB (C-04A for 440 MHz  TBA
SR 1C-04AT w/DTMF BA

B standard models  Regular SALE
IC-2A for 2 meters § 239.50 214*
IC-2AT with TTP 269.50 219%

IC-3A for 220 MHz... 26595 234*
IC-3AT with TTP 299.95 239%

IC-4A for 440 MHz... 269.95 234%
IC-8AT with TTP 299.95 239%

Accessories for Deluxe models Regular
BP-7 800mah/13.2V Nicad Pak - use BP-35 6/7.50
BP-8 800mah/8.4V Nicad Pak - use BP-35... 62.50
BC-35 Drop in desk charger - all batteries.... 69.00
BC-16U Wall charger - BP7/BP8 10.00
Accessories for both models Regular
BC-25U Extra wall charger for BP2 10.00
BC-30 Drop in Charger - BP2Z/BP3/BP4/BP5S 639.00
BP-2 425mah/7.2V Nicad Pak - use BC30.... 3950
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 2950
BP-4 Alkaline battery case 12.50
BP-5 425mah/10.8V Nicad Pak - use BC30 4550
CP-1 Cigarette lighter plug/cord - BP3 9.50
DC-1 DC operation pak for standard models 17.50
LC-2AT Leather case for standard models..... 34.95
HM-9 Speaker microphone 34.50
HS10/HS10SB Boom mic headset/switchbox 39.00
HP-10SA Vox umt for HS-10 TBA
ML-1 2m 23w in/ 10w out amplifier..... SALE 79.95
ML-25 Z2m 23w in 20w out amphfier ... SALE 179.95
3A-TTN Optional TT Pad - 2A/3A/4A
$S-32M Commspec 32-tone encoder
Marine model
M-12 12 ch Marine Hand-held ..

.. SPECIAL 269.95

Shortwave receivers Regular SALE

R-71A 100 Khz-30 Mhz digital receiver $799.00 699%

R-70 100 Khz-30 Mhz digital receiver 749.00 599%
EX-257 FM unit 38.00
IC-7072 Transceive interface, 720A 112.50
FL-44A SSB filter (2nd IF) 159.00 144%
FL-63 250 Hz CW filter (1st IF) 48.50
SP-3 External speaker 49.50
EX-299 (CK-70) 12v DC option.. 9.95
MB-12 Mobile mount............ 19.50

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 line for Placing Orders.
For other information, etc. please use Regular line

In Wisconsin (outside Milwaukee Melro Area)

1-800-242-5195
G)
Inc.

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

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

o ¢ 1-800-321-3594

ORLANDO, Fla. 32803

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Quiside 1 _800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106

1072 N. Rancho Drive

Phone (702) 64/7-3114
No In-State ' WATS

Nevads 1-800-634-6227

Associate Store

CHICAGOD, Illinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

putside 1_800-621-5802

IHhinois
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William C. Cloninger, Jr. K30OF
4409 Buckthorn Court
Rockville MD 20853

Four Bands, One Whip

Quadruple your mobile operating pleasure,
please, but dont blame us.

Did you ever want to
change bands while
operating mobile but didn't
want to stop in the rain to
change resonators? Now

you can change bands with-
out a thought about your
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mobile antenna. How about
a bandwidth as much as
one megahertz (see Fig. 8),
with swr of no more than
1.5:1?7 You can build this mo-
bile antenna for a fraction of
the cost of a commercial

mobile antenna. The materi-
als are readily available and
are not costly.

A Look at the Basics

The six-foot mast is con-
structed from %" copper
water pipe. The overall
length is not critical, but sig-
nal reception will suffer at
anything much less than a
five-foot mast length. If you
own a Hustler or similar
mast, vou already have the
first part of your new multi-
band mobile antenna.

Multibanding is obtained
by the use of multiple LC cir-
cuits—one for each band
desired. A typical mobile an-
tenna has resonators (LC cir-
cuits) with an adjustable
whip. The adjustable whip is
actually the C of the reso-
nant LC circuit. You might

Fig. 1. Top-loaded mobile

antenna.

L EI—\‘
Al E
h

Fig. 2. Resonator positioned
at 90° (vertical polarization
retained).

think of such a mobile an-
tenna as shown in Fig. 1.
Adjusting the whip
changes the C and raises or
lowers the resonant frequen-
cy. A tip: In general, a
greater amount of capaci-
tance will result in a greater
bandwidth. These mabile
antennas are “top-loaded.”
i.e., the LC circuit is at the
top of the antenna and, for
all practical purposes, the
only part of the antenna that
radiates is that portion be-
low the resonator. That is
the reason yvou should make
the mast as long as i1s practi-
cal. Since the whip is ba-
sically C, why stick it up in
the air where it will just give
your antenna increased abil-
ity to reach all those nearby
objects —trees, carports,
etc.? You can actually place
a typical resonator at a 90°
angle to the mast and prob-
ably notice no difference
in performance, although

tuning may change slightly
This could present an eye
hazard or you might even
spear a bird Let's look at

this change as shown in
Fig. 2.

Fig. 3. Multiband antenna
setup.
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3/8 x 24 STAINLESS BOLT

BOLT HEAD WAS PUT IN 3/8"
DRILL AND HEAD TURNED DOWN
WITH GRINDER SO IT WOULD

" FIT INSIDE NIPPLE -

- | /2" COPPER PIPE

L]

]

.| |=—— COPPER COUPLER

i DRILL 3/8" HOLE

iIN NIPPLE

:]"— BRASS NIPPLE

—— 35/ z 24 BRASS OR
o STAINLESS nNUT

=

Fig. 4. Mast-to-mobile attachment.

Capacitance does not
have to come in the form of
a whip. Two wires in the
shape of a V form a capaci-
tor proportional to the area
withinthe V. The V is easy to
adjust (change C). In fact, |
used exactly this method in
my initial experiments. It
doesn't work too well for
actual mobile use because
the V is not rigid during vehi-
cle motion and the vibration
of the V causes fairly wide
and constant changes in
resonance.

Now that | had decided
to place the LC in a hori-
zontal position, | also decid-
ed to multiband the antenna
by using more than one LC
circuit. The configuration
now becomes that shown in
Fig. 3.

| am currently using tour
LC circuits on my mobile an-
tenna, but you can use one,
two, three, four, or more. |
haven’t tried five yet, but
that's one of the next steps.
The LC for the lowest fre-
guency should be at the top
of the mast with the next
higher frequency below that
and so on.

Mechanical Construction

The idea for the mast
came from an article in 73
Magazine (February, 1979, p.
42). | used non-ferrous ma-
terials to avoid any rust
problems. The mast itself is
a six-foot length of 4" cop-
per water pipe. The details
of the fitting which attaches
the mast to your mobile
mount are shown in Fig. 4. |
used a brass end cap

through which | drilled a
3/8” hole for the 3/8” X 24
stainless steel bolt. The
brass end cap is consider-
ably stronger than the cop-
per end cap used in the 73
Magazine article. However,
it does require that the head
of the bolt be reduced to al-
low it to fit in the inner di-
ameter of the brass end cap.
| simply chucked the 3/8” X
24 bolt in my 3/8” electric
drill and used my shop
grinder on the bolt head
while letting the drill rotate
the bolt for a nice even
“machining.” The end cap is
assembled with a bronze or
stainless steel lock washer
and a brass or stainless steel
nut. If you have any difficul-
ty in finding a stainless steel
bolt, you might try a local
boat or marine dealer.

The end cap is assembled
to the mast with an ordinary
copper sleeve and soldered
with a propane torch. Do a
good job here because there
Is a lot of force at the base
of the mast. | use a rigid
mount and do not tie or guy
my antenna. Now we close
the end of the mast to keep
out water. | soldered a flat
piece of copper to the end
of the mast.

LC Construction

| used some spare trap
covers from my Cushcraft
HF antenna for the support-
ing structure for the induc-
tor and capacitor. These
trap covers are thin and do
not offer much wind resis-
tance as the wind flows
through them. They are prob-
ably a phenolic material,

STAINLESS
[mﬂ CLAMP

LUE OF PIPE COUPLER
(SAWED IN HALF)

I/16* BRASS
BRAZING ROD

HOLLOW COIL FORM
({CUSHCRAFT ATEH34
TRAP COVERS) | 172" DIA

Fig. 5. Details of mounting bracket.

which is very suitable for an
inductor form,

The part which kept me
from building the antenna
for over a year (I love to pro-
crastinate) was deciding
how to fasten the LC circuits
to the mast. Fig. 5 and Photo
A show the construction de-
tails of the mounting
bracket. | cut a copper
sleeve in half longitudinally
and brazed copper tabs to
the half coupling. Copper
for the tabs was obtained by
splitting a short length of
copper pipe, opening it up,
and flattening it with a ham-
mer. (I had four feet of cop-
per pipe left after cutting six
feet off for the mast, so the
material was handy) The
tabs were bent 90° and a
piece of 4" copper tubing
was brazed between the 90°
tabs so that the inductor
form would not be crushed
when attaching it to the
bracket. Brass nuts, 6” X 32,
were soldered to the top and
bottom of the bracket. You
might want to use one long
screw to attach the whole

assembly and not be both-
ered with the brass nuts.

A word about brazing the
copper parts: The high heat
anneals the copper. Il
becomes soft and | have had
one bracket fail due to the
vibration. It lasted over
eight months and over
20,000 miles. The 15-meter
LC was made with #12 cop-
per wire and was quite
heavy. You might solder or
silver solder your bracket or
find an even better method
of attaching the LC assem-
bly to the mast.

| have made inductors us-
ing #12, #18, and #20 wire.
The #12 wire is quite heavy
for a 20-meter LC circuit and
probably impractical for a
40-meter LC circuit. The #20
wire gets warm when using a
steady carrier but has
caused no problem with
SSB. If you run a kilowatt
mobile, the #12 wire should
do just fine.

The capacitance was add-
ed by using 1/16"” brass weld-
ing rods. | chose the modi-
fied rhombic because it did

Photo A. Disassembled mounting bracket.
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Photo B. Grid-dip meter position.

not have a sharp end as
would a V and should avoid
some static problems. | had
hoped to adjust the C by
bending the rhombic (in-
creasing or decreasing its
area). | found that vibration
and vehicle motion caused
erratic changes In reso-
nance, so | added the adjust-
ment spanner to the center
of the rhombic. This allows
easy adjustment of the reso-
nant frequency

Determining LC Values

It you like to experiment
by trial and error, you'll love
this. | spent many hours re-
moving one turn at time,
varying capacitance, and
trying to find where the LC
was resonant. | would be
looking for a 15-meter or
20-meter resonance and
would all of a sudden find
myself in the 10-meter
range. This is not the best
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way to start, although vou
will probably have to use
this cut and try method for
the 10-meter LC

| found that | could use
my Heathkit ® grip-dip oscil-
lator (gdo) to find the res-
onant frequency of the LC.
The secret is to put a pickup
coil at the base of the anten-
na and insert the gdo coil in-
side the coil (see Photo B).
The Heathkit gdo is a handy
piece of equipment but
hardly a laboratory-grade in-
strument. | first found a res-
onant frequency of 142
MHz, so | connected the an-
tenna to the transmitter and
checked swr. It was not reso-
nant anywhere in the 20-
meter band! Suspecting
something funny, | used the
same pickup coil and con-
nected it to my frequency
counter and, since a gdo is
actually a signal generator,
the counter showed that the

_+J S0 m

—li=6-T"

b ism

f=— /2" COPPER
WATER PIPE OR
OTHER MAST
5=6 FEET HIGH

~LOOP FOR
GRID WP

GRID DIP METER

USE AS CLOSE a5 1O
POSSIBLE TO

ANTENNA FEED POINT

Fig. 6. Grid-dip meter posi-
tioning.

indicated 14.2 MHz was ac-
tually 13.8 MHz. It was con-
venient that the error was on
the low side because | had
to remove only one turn to
raise the trequency of the
LC circuit (or decrease ca-
pacitance, which would not
be as desirable as it would
reduce bandwidth). You
don't need a frequency
counter to check your gdo.
Just use a short antenna on
vour HF rig and sweep the
frequency with the gdo until

CAPACITANCE —
TEST SETUP
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Fig. 8. Typical swr and band-
width. (a) 40m swr (approx.
25 kHz @ 1.5 or less swr). (b)
20m swr(approx. 150 kHz @
1.5 or less swr). [c] 15m swr
(approx. 300 kHz @ 1.5 or
less swr). (d] 10m swr [ap-
prox. 1.3 MHz @ 1.5 or less
SWr).

you hear its signal on your
HF receiver. This is an easy
method to calibrate or com-
pensate your gdo.

CHANGE SPREAD TO
ADJUST RESONANCE

!

COPPER
FLANGE

S B 6-32 pRASS SCREW
CUT HEAD OFF

DRILL 17/16* HOLE
AND SOLDER BRASS ROD
FOR SPACER

Fig. 7. Resonance adjustment assembly. Inductance—any
diameter, any wire size (to suit power level), number of turns

to suit frequency:.



1-19/32".Diameter Inductor Forms

Band

20m
15m
10m
40m
20m

#12 Wire

#20 Wire

# Tums LxW

32 10" 2-1/8"

16 11-1/4" 1-3/8"
11 9-1/4" 1-1/8"
55 14-1/4" 1-1/2”
22-1/2 13-1/4" 1-1/2"

Additional data using #20 wire
92 turns = 5.5 MHz

B3 turns
67 turns
62 turns

= 5.9 MHz

6.6 MHz

= 6.8 MHz

59 turns = 7.1 MHz

55 turns =

7.25 MHz

38.5 turns = 11 MHz
Note: L and W are the length and width of the rhombic (C).

Table 1. Inductor winding data.

As previously mentioned,
| used a V configuration
(Photo C) for the initial ca-
pacitance as it could be eas-
ily changed to adjust the res-
onant frequency. Work on
one LC circuit at a time.
Table 1 gives some dimen-
sions which are intended to
be a guide and give you a
place from which to start.
Differences in form diame-
ter, wire size, and materials
will require that you find
your own right combination.

Weatherproof

Your LC assembly must
be weatherproof. | learned
from experience what a lit-
tle rain will do to the reso-
nant frequency. | guess | just
figured out why commercial
antennas use trap covers!
My first attempt at weath-
erproofing was by dipping
the LC assembly in polyure-
thane varnish. This lowers
the resonant frequency
about 500 kHz and is heavy.
| have used epoxy resin, the
type used to make fiberglass
repairs, with good results.
There is no appreciable fre-
quency change; it is tough,
medium in weight, easy to
apply (pipe cleaners make
excellent disposable paint
brushes), and cures in about
30 minutes.

My preferred method is to
put some silicone seal at the
end of the LC assembly and
enclose the inductor in heat-
shrink tubing (obtained sur-
plus or at a hamfest, in case
you don’t know how much a

~ See List of Advertisers on page 130

piece of new 2”-diameter
heat-shrink tubing costs!).

Assembly and Adjustment

When vyou have com-
pleted the desired number
of LC assemblies, they are
attached using stainless
steel worm-type hose
clamps. The LC assemblies
should be positioned fore
and aft very carefully to
minimize wind resistance.
They should be carefully
aligned or you may have
one big rudder and a very
“mobile” antenna. | have
used care in alignment and
have watched the antenna
at highway speeds—it does
not whip around. Proper po-
sitioning may actually cre-
ate a stabilizing effect.

Fig. 6 shows the position-
ing | am presently using.
There is some interaction
between the LC assemblies,
and “four in a row” caused
some swr problems, par-
ticularly on 15 meters.

Adjust each LC circuit to
the frequency you desire.
Start with the highest fre-
quency first (10 meters) and
adjust each until you have
adjusted the LC circuit of
vour lowest band.

More Thoughts

You don’t have to make a
multiband antenna. You
may make an LC assembly
for only one band. It might
be used on a four-foot mast
when height is a considera-
tion such as on a motor

Photo C. Resonator test assembly.

home or tractor-trailer. You
might combine two or more
LC circuits on a single induc-
tor form. You might use a
circle instead of a rhombic
for capacitance. You might
leave the circle or rhombic
open at the end and adjust
the spread with a movable
insulator. You might use a
ferrite core to reduce the
size of the inductor. You
might use the LC assemblies
for a temporary or space-

restricted base antenna
(with proper radials or
counterpoise). You might
build a small beam or rotat-
ing shortened dipole. You

might
Thanks to Bo Owen
K4QKH, senior staff engi-

neer at Teledyne Avionics in
Charlottesville, Virginia,
for the fundamentals and
basic ideas.
CU on 10
20, .vor-40.. . or:

cor 15 or

HAL-TRONIX, INC.

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 20002500 MHz)

2304 MODEL #1 KIT BASICUNITW/PREAMP LESSHOUSING AFITTINGS. . .
2304 MODEL 2 KIT (withpreamp). . . .....
2304 MODEL #IKIT (with High Gain preamp)

MODELS2&3WITH COAXFITTINGSIN & OUT ANDWITHWEATHER-PROCFED DIE

CAST HOUSINGS

A POWER BUPRLY . o i iy s miiabs o b s o e Y SR S e e $18.85
POWERSUPPLY KITFORABOVEWITHCASE. . ... ... ... oo iiiiianaann $24.95
ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

............................ -$20.95
............................. $39.95

2100-2500 MHZ
*AMR-Il COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A K/T. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES & CONNEC-
TORS—PRE-ASSEMBLED AND TESTED. 24d8 GAIN
OR GREATER.

*HAM MICROWAVE RECEIVER

- $19.95

BUY YOUR FIRST UNIT AT $99.95
3 OR MORE UNITS AT $89.95 ea.

NTSC RF Modulator with saw filter. .......kit $§19.95
(for use with computers, sateliite wﬂems and mlarfamng]

Cabinel, power supply and hardware. $12.95

HAL Proximity Keyer. . s .....519.95

HAL 1.2 GHz Prescaler built and tested..__......... ... ... ..., .. $89.95

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH ( — 3dB POINTS),
19dB GAIN KIT $8.95

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz, 12dB GAIN

FULLY ASSEMBLED ANDTESTED $12.95
HAL-PA-2.1 GHz 2 STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER,
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20dB GAIN. ALSO HAS AN
IMAGE REJECTION FILTER. FULLY ASSEMBLED AND TESTED $34.95

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS
THAN $25, PLEASE INCLUDE ADDITIONAL $250 FOR HANDLING AND MAILING
CHARGES. SEND 20¢ STAMP FOR FREE FLYER

HaTrow e g8 o

P.O. BOX 1101
SOUTHGATE, MICH. 48195
PHONE {31 3) 285-1782

“HlL" HAROLD C. NOWLAND
WBZXH
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[—- CROSS NEEDLE METER
% DATWA

— S —

BE HEARD!

G/VE YOUR HAND-HELD
THE BOOST IT NEEDS!

The New Daiwa LA-2035 two meter
linear amplifier.

A compact amp at a compact price
Only $79.95 Suggested Retail.

This amplifier is designed for use with hand-held transceivers in
either mobile or fixed station configurations.

Because of its light weight and compact size, the LA-2035 can be
mounted under the dash, under the seat, or in any other convenient
location.

The LA-2035 is equipped with RF activated stand by circuitry.

Easy operation. Simply connect your antenna and your hand-held to
the LA-2035. Connect the LA-2035 to a suitable power supply and go.

i 2005 | MaMMI LINEAR AMPLFIER  DAIWA |

[¥ |
el -
P I Speciic ations
! t‘ ‘ Band 144 148 MHz
gy o0 P, S | US

Mode: FM/CW/SSB

Maximum output power; 30 watts plus.
Fower consumption: 1 3.BVDC at 5A. Max.
Dimensions: 100W xX 35H x 1250m/m
Weight: 500 grams

Output connector: S0 239

CN-520/CN-540/CN-550
Cross Needle Meters

Daiwa cross-needie convenience in @ compact case
Get SWR and Power readings in a single glance

DK-200/DK-210
Electronic Keyers

CW i1s both commurication and art

PS-300
30A DC Power Supply

8-15 V vanabie 30A Max . 22A continuous
Overioad protected multiple terminals

AF -606K/AF -406K
All Mode Active Filters

Luxurious selectivity at an affordable price!

-~ B2
MG

COMMUNICATIONS

858 E. Congress Park Dr. Centerville, Ohio 45459. Phone 1-513-434-0031
Exclusive U.S. Agents for these DAIWA products. Dealer inquiry invitea
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Inpul power: 1-3 watts

Computer —
Protection

KLEEN
LINE
CONDITIONER

Prevents: ® Lightning Spike Damage
* Computer Damage ® Disruptive Line Noise
® Brownout Interruptions ® Program Errors

Regulator ® Filter e Suppressor

A W
E \k‘h\\\\\\\ )

| KLR-250A 250 Watt Load $291.95
KLR-250A-150 250 Watt Load: Patented
_ Filter Isolated Sockets $346.95
KLR-500A 500 Watt Load £390.95
KLR-500A-1S0 500 Wart Load; Patented
Filter Isolated Sockets $445 95
Shipping: $12.75 Land; $45.50 Air
Ask Your Local Dealer

&7 Electronic Specialists, Inc.

171 South Main Street, Box 389, Natick. Massachusetts 01760

Tol Free Order Desk 1-800-225-4878

Coaxial input cable supplied with a BNC connector

Sharpen your 'fist”” with Daiwa precision!

ADED
TUBES BOUGHT, SOLD AND TR
SAVE $$$—HIGH $85 FOR YOUR TUBES

Call Toll Free 800-221-0860

Tubes
SA0RE! L5 SURE 500 T e $10.00
0L ... chin i BS00 TG L5 e 27.50
CI T R, BODD B2 ale s i bk 105.00
4CX250B......... B0 B0 ey ol T 12.50
< i e e K AR50 BBA3. o ot 82.50
BVIR . .. i it 1200 BORE . il alaidsine 26.50
1, N G BT, 500D BBI3. . .ci.cininin 175.00
IR s o, B850 BBF4.....c...c00h0 185.00
B s L TTA e T I DT g Sy 450.00
R BB BOOB o b siliels 12.50
Semiconductors

MRF 245/SD1416.%$30.00 MRF644 ....... $23.95
2 L e 1895 SDIOBS ........ $19.95
MRF 455......... 1280 ZN3DD .....cv: s 95.00

iy E T SR 12.50

RF Connectors

T [ 5 i 10/8495 M358. ......... 2.50 ea,
T B0 Tl e A 10/895 M359.......... 1.75 ea.
UG175/176...... 10/1.60 Type “N" Twist on
UG255/u. ... ... 250 ea. (RGS8B/u)....... $4.75 ea.
UG273/u....... 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges ;

COMMUNICATIONS, Inc.
" .1, 2115 Avenue X Brooklyn, NY 11235

w922 Phone (212) 646-6300
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ASTRON

CORPORATION

INSIDE VIEW — RS-12A

Conadian Distributor

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

(416) 638-7995

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY = RUGGED * RELIABLE »

RS and VS SERIES
SPECIAL FEATURES

e 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.

e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY « MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105 - 125 VAC

* QUTPUT VOLTAGE: 13.8 VDC % 0.05 volts
(Internally Adjustable: 11-15 VDC)

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

- —

MODEL RS-50A

MODEL RS-50M

MODEL V5-50M

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 Ve x19x12V2 38
RM-50A 37 50 5% »19x12% 50
MODEL RM-35A
A Fran Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (lbs)
RS-4A 3 4 3% x6%2 x9 5
RS-7A 5 7 3% x6%2x9 9
RS-7B 5 7 4x7% «10% 10
RS-10A 7.5 10 4 x 7% x10% 1
RS-12A g 12 42 x8x9 13
RS-20A 16 20 5x9x 102 18
RS-35A 25 35 5x 11 x 11 27
MODEL RS-7A RS-50A 37 50 b x 13% x 11 46
RS-M SERIES |
Ty 0] * Switchable voit and Amp meter
Sm—— Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M 9 12 42 x8x9 13
RS-20M 16 20 5x9x 10%: 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERIES e Seperate Volt and Amp Meters
e Output Voltage adjustable from 2-15 volts
i i ® Current limit adjustable from 1.5 amps to Full Load
¥ Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @13.8VDC@ 10VDC@SVOC @13.8V HxWxD Wi (Ibs)
VS-20M 16 9 4 20 Bx9x10Vv: 20
VS-35M 25 15 7 35 S5x11x11 29
MODEL VS-20M VS-50M 37 22 10 50 6x13% x 11 4R
RS-S SERIES e Built in speaker
Continous ICS*" Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (lbs)
RS-7S 5 1 4 x 7% x 10% 10
RS-108 1.5 10 4 x 1% x 10% 12
RS-10L(For LTR) 7.5 10 4913 13
RS-128 9 12 4% x8x9 13
RS-208 16 20 Bx9x 10% 18

MODEL RS-128




The Conlog Solution

What’s the key to winning contests? Put an Atari
and this program at the helm of your station and find out.

Charles D. Moore NSATD
PSC #2 Box 3000
Elmendorf AK 99504

his program enables a
radio operator to keep a
more accurate contest log.
It fits quite handily into a
16K Atari 400/800, yvet will
save and compare up to 750
callsigns. The information
can be saved or recalled
to/from disk or cassette and
output to the screen or a
printer. A callsign can be
compared with up to 750
others in slightly less than
one second.
| never really intended to
write this program. But the
rest of you hackers out there
will recognize the symp-
toms. At the request of a
friend, | tried to translate a
short program written in
Microsoft Basic to Atari
Basic. But, after adding a lit-
tle bit here and a “Hey, this
would be nice” there, it grew
into the present monster.
Well, maybe not a monster,
but certainly more than |
intended.
As usual, the hardest part
of translating to Atari Basic
is the string handling. In
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Atari Basic, strings cannot
be directly dimensioned in-
to arrays. Instead, DIM A$
(1000) sets aside 1000 spaces
for one long string. While in
some ways not being able to
dimension a string array is
more difficult, having a
single long string is in other
ways very fast and control-
lable. | made a single string
9000 characters long and
sort of partitioned it off into
segments of 12 characters
each (12 * 750= 9000). By
taking, for example, the
seventh callsign and multi-
plying it by 12, the 84th
through 95th characters in
A% can be accessed by
A%(84,95). In other words, for
N=7, AS(N*12,N*12411).
The subroutine to search
CALLS, the string that holds
all the callsigns, is a
machine-language subrou-
tine loaded into page six
by line 445. The subroutine
searches the Ilength of
CALL$ for a match to the
current entry using X=
USR(XX). This is accom-
plished in lines 160 through

170. The variable GOOD is
used to count the number

of good contacts. | used
GRAPHICS MODE 2 be-
cause the letters were bigger
and | could throw in a little

color without using up room
needed for string space by
taking advantage of the ad-
ditional colors available in
MODE 2 with inverse letters,
lowercase letters, and in-
verse lowercase letters. The
sound is simple, but | found
that anything more elabo-
rate tended to slow down
the program a great deal. If
a callsign is good (it has not
been encountered before), a
high tone is sounded. A bad
callsign will result in a low
tone. This way the operator
cannot tell if an entry is
good without looking at the
screen.

Operating Conlog

First of all, type in the pro-
gram. It helps, believe me.
Hopefully, upon RUN, the
screen will display the num-
ber of stations worked, zero
at this point. In the text win-
dow, two lines of informa-
tion are displayed in inverse
video. The first merely re-
minds you that no more
than 12 characters may be
made on each entry; the pro-
gram will ignore any extra.
The second line gives the
functions. To access these
instead of a callsign, type:
SCREEN for output to the
screen, PRINTER for an out-

put to the printer, or MENU
for saving or loading in-
formation. The output to the
screen is pretty quick but
may be stopped and restart-
ed by CNTL 1 at any time.
The output to the printer is
one callsign per line because
| was running out of program
space. Now you are ready to
enter a callsign. Upon typing
one in and RETURN, the pro-
gram will print the callsign in
the box and then search the
string CALL$ for a duplica-
tion. A message, GOOD or
WORKED, will be printed
below the callsign in the box.

If at any time you desire
to save or load information,
use MENU and follow the
questions you will be asked.
First, you will be asked if
you are using disk or cas-
sette. Just press the first let-
ter, D or C_ If you are using
disk, you will be asked for a
file name. Follow the gener-
al guidelines for a file name
given in the Atari Basic ref-
erence manual. Next, a
message SAVE LOAD QUIT
will be printed. When you
press S or L, you will be
asked to ready the device
you are using. Q will return
to the callsign entry portion.
Now, if you operate on a
band and want to change



10 REM CONTEST LOG-Charles Moore
15 GRAPHICS 2
20 GOSUB 445:G00D=0

NSATD

25 DIM CALLS(9010),C$(12).TESTS(12) ., HOLDS(12) ., FILES(14).D%(14)
30 FOR Z£=1 TO 40:CALLS$(Z.Z)=" ":1NEXT Z

35 TRAP 65:CLOSE #1

40 POSITION 0,2:?7 #b6)"input callsign:®;
45 POSITION 1,5:7 #6j"essanssnsnsassdnnn,

50 POSITION 1,6:7 #6;"*
S5 POSITION 1,7:7 #6;"*

LA

60 POSITION 1,8:7 #h "esstdrnsbbadthnnni,

65 POSITION 0,0:7 #6)"WORKED=";G00D

750 B A
75 1IF GOOD=0 THEN CALL$="":C§=""
B0 IF GOOD=750 THEN 255

85 7 "maximum entry: 12 char®:7 *SCREEN PRINTER

90 INPUT C$:IF LEN(C$%)=0 THEN 70
95 HOLD%=" iy

100 HOLDS(1,LEN(CS) )=C$(1,LEN{(CS$))

105 POSITIOR 3,6:7 #6;"

110 POSITION 3,7:7 86" odl

115 7 = =,

120 POSITION 3.6

125 7 86;C%;

130 IF C$="SCREEN" THEN 335
135 1IF C}="MENU"™ THEN 255
140 IF C$="PRINTER" THEN 415

145 1IF GOOD=0 THEN GOSUB 2350:GOTO 65

150 COSUB 155:C0T0 65
15% C$(LEN(CS)+]l)=" =

MENU*®

160 LY=LEN(CALLS):LX=LEN(CS$):POKE 207,LX-1

165 BaLY-LX~-1+3

170 A=USR(1664,ADR(CALL$(1)),ADR(CS),B)

175 IF A=0 THEN 190

180 POSITION 3,7:7 #6)"WorkKeD%; :15=230:G0T0 240
185 IF HOLDS$(1,12)=CALLS(LEN{CALLS)~11,LEN(CALLS)) THEN 500

190 POSITION 3,717 #6;"CGooD!!";
195 S=50

200 ? = =;*ADD TO LIST (Y/N)*";:0PEN #1,4,0,"K:":S0UND 0,122,14,1
205 GET #1,T:CLOSE #1:7 " ":S50UND 0,0,0,0:TF CHRS$(T)="Y" THEN 220

210 IF CHR$(T)="N" THEN B85

215 GOoTO 200

220 GOOD=GOO0D+1

225 CS=12*G0O0D+1

230 CALLS{(CS,CS+11)="

235 CALLS3(CS,CS+11)=HOLD%$(1,12)

240 FOR Z=1 TO 50:S0UND 0,S5,10,10:NEXT Z:SOUND 0,0,0,0

245 RETURN

250 CALL%$(1,12)=HOLD%(1,12):G0TD 505

235 GRAPHICS 0:CLOSE #1:TRAP 255
260 GOTO 280
265 ? "INPUT FILE NAME ex:

"BAND1OQ"'"37?

270 INPUT FILE$:IF LEN(FILE$)=0 THEN 265

275 RETURN

280 D$=" 3

285 OPEN #£1.,4,0,"K:"

290 ? * DISK OR CASS":GET #1,Z

295 IF Z=68 THEN GOSUB 265:D%(1,2)="D:":GOTO 510

300
305
310
315

IF 2=67 THEN D§(1,2)="C:=":G0T0 310
GOTO I55

T ® "2 " SAVE LOAD QUIT":CET #1.2
IF Z=81 THEN GRAPHICS 2:GOTO 35

320 IF Z=83 THEN CLOSE #1:GOSUB 435:0PEN #1.8,0,D%:6G0TO 375
325 IF Z=T76 THEN CLOSE #1:G0SUB 435:0PEN #1.4.0,D%:50T0 400

330 GOTOD 255

335 IF GOOD=0 THEN GRAPHICS 2:GOTO 35

340 C=-1:R=0

345 GRAPHICS O0:FOR Z2=0 TO GOOD=1:C8=12%Z+1
350 C=C+1:IF C=2 THEN R=R+1:C=0:1IF R=23 THEN R=0
355 TEST$=CALLS(CSE,C5+11):FPOSITION C*20+4,R

360 7 TEST$:NEXT Z

365 7 CALLS{LEN(CALLS)-11,LEN(CALLS))

370 FOR Z=1 TO 1000:NEXT Z:GRAPHICS 2:GO0TO 35
375 1IF GOOD=0 THEN 7 "NOTHING TO SAVE":1FOR Z=1 TO 1000:NEXT Z:GOTO 35

380 PRINT #1,G00D
385 FOR Z=0 TO GOOD-1:1C5=12%Z+]

390 TESTS=CALLS(CS,CS+11):? #1;TESTS:NEXT Z

395 TESTI=CALLS({LEN{CALLS)-11,LEN(CALLS)):? #1:;TEST$:CLOSE #1:RUM
400 GOOD=0:INPUT #1,.G00D:FOR Z=0 TO GOOD:CS=12+*Z+1]

405 INPUT #1.TEST$:1CALL$(CS,.CS+11)=TEST$(1,12)

410 NEXT Z:GRAPHICS 2:GO0TO 35

415 OPEM #1,8,0,"P:*:FOR Z=0 TO GOOD-1:CS=12*Z+]
420 TEST$=CALL$(CS,CS+11):? #1;TESTS:NEXT Z
425 7 #1;CALLY(LEN(CALLY)-11,LEN(CALLS))

430 CLOSE #1:GRAPHICS 2:G0T0O 35

435 7 " ":7 "PREPARE DISK/CASSETTE":1?7

440 INFUT TESTS:RETURN

t? "PRESS RETURN"

445 FOR I=1664 TO 1755:READ A:POKE I,A:NEXT I:RETURN
455 DATA 206,104,133,205,104,14]1,222,6,104

460 DATA 141,221,6,169,1,133,212,169,0,133

465 DATA 213,160,255,200,177,203,209,205

470 DATA 240.,40,24,165,203,105,1,133,203

475 DATA 165,204,105,0,133,204,24,165,212

480 DATA 105,1.133,212,165,213,105,0,133

485 DATA 213,205,222,6,208,216,165,212,205

490 DATA 221.,6,208,209,240,7,152,197,207,208

495 DATA 204,240,6,169,0,133,212,133,213,96

500 POSITION 5.7:7 #6;"WoRkKEd4"™;:5=230:C0T0 240

205 5=150:G00D=C00D+1: POSITION 5,7:7 #6;"GooD";:GOTO 240
510 D$(3,LEN({FILES)+3)=FILES(1,LEN(FILES)):GOTO 310

Program listing.

bands for a while because
conditions change, you can
dump the information to
disk or cassette and easily
start again later by calling
up prior callsigns by file
name. This can lead to a few

~See List of Advertisers on page 130

less headaches and im-

proved eyesight.

Notes

Unfortunately, there was
very little room left for re-
marks, so they are rather

called.

'.:E:I -

SCC-
® TouchTone® decoder

® Three programmable
call codes

® TouchTone® encoder
® 16-button keypad
e Auto dialer — ten

s

WHAT IS SELECTIVE CALLING?
Definition: Silences your radio until you are

Advantage: Chatter-free radio monitoring.

elective Call Controller Features

16-digit numbers *TouchTone is a registered trademark
ol AT & T
For complete information and pricing contact:
Aac S
CORRAL INC 196
17192 Gillette Ave., Irvine, CA 92714
(714) 545-3732

¢ LED statusindicators

® Accessory relay |

¢ Mobile mounting
bracket

® |deal for RACES and
radio clubs

sparse in the listing. If you
are using disk, you of course
have more than 16K, so it
would be easy to expand the
number of entries. When
you save the information, be
sure you have plenty of
room, as 750 entries takes
about 75 sectors on a disk
and a correspondingly great
amount of cassette space.

This program is designed
as a help for contest logging,
but it could be used to check
for duplicate entries for just
about anything. With minor
effort, the string partitions
could be shortened or
lengthened. Likewise, the
graphics could easily be
changed to fit a specific ap-
plication. The substring
search would only need to
be changed so that the new
length of the substring is
used for comparison.

| hope this program will
make all the users of other
than Atari Basic jealous. It
runs quickly and looks nice.
With the small blend of ma-

chine language, the program
makes a nice addition to the
ham’s computer library. If
you really mess up and
break the program, you can
restart it by GR.2:CGOTO 35
and nothing will be lost or
affected. If you have any
comments, questions, or
(hopefully) improvements,
please let me know. VIl
answer/comment on any-
thing with an SASE. Also, if
you would like a copy of this
program, just send a blank
disk or cassette with a
stamped, self-addressed
mailer and %300 to PSC
#2 Box 3000, Elmendorf AK
99504.

Credit Department

| learned the technique
used for the substring search
from a very good article by
E. C. Smith in the August,
1982, issue of Compute
magazine. My Basic version
of the same type of search
took about 13 seconds to
compare 750 entries. B
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Spenser Whipple, Jr.
co73

Ishmod’s Journal

What happened in 1963 finally surfaced in 1983.
Was he a fool?

It all started out inno-
cently enough. Planning
a DXpedition to an area
that was thought to be in
the control of one of the
Balkan States. But what a
story. | had agreed with Ish-

mod that the story would
not be told until he was
gone. He believed that the

telling of his story would
provide him with a great
deal of money and power
and he wanted nothing but

4 . |
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Map page from the Ishmod Journal. The map is hand-drawn
and centers around the Bay of Bengal and the tiny speck of
land that was to be the DXpedition’s destination. Water

damage has obliterated the coordinates of the island and
other critical parts of the puzzle.
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to be left alone.

It began in early July in
1967. My wife and | had
spent a relaxing holiday on
Capri. On our way back to
Athens she wanted to do
some more shopping, so we
looked for a locker at the
train station to temporarily

store some of our packages.
When | opened it, a crum-
pled paper bag was in it
Curious as to its contents, |
looked inside. A strangely
familiar sequence of letters
and numbers caught my
eye on the front of an old
leather-bound notebook —

June 24,1963  9:30
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Another loose page from the journal. These entries were
made the night before Ishmod and his friends were ferried

to the island.



what turned out to be what
| would later call the
Ishmod Journal

Unaware of its historic im-
portance, | tucked the rag-
ged notebook under my
arm, figuring | would take a
quick look at it while my
wife made still another of
her forays into the local
shops. So, when | did look at
the cover again, it dawned
on me why the faded legend
on the cover seemed famil-
lar. It read S7Z2B. That
could well be an amateur-
radio callsign, although I
had no idea to which coun-
try it might have belonged.
Settling under an olive tree,
| began to read. When my
wife came back about 40
minutes later, she thought |
was crazy from too much
sun. | was babbling about
someone named Ishmod
and that the world had to
know about him. So this is
Ishmod’s story, at least as
well as | could put it to-
gether. | say that because
there still are some areas
that can’t be accurately put
together.

Though the handwriting
was poor and some of the
pages were damaged from
moisture, | think | figured
out most of it. | do wonder,
though, because most of it,
if | interpreted it correctly,
is almost too much to be-
lieve. Hams around the
world have had some won-
derful and disastrous DXpe-
ditions, but this one takes
the cake. And through an in-
credibly intricate string of
events, the story has re-
mained hidden all these

R LA,

COMPLETE
. WITH PROBES

$555

ONE YEAR
WARRANTY

years. A novel could be
based on the travels of the
journal itself.

It seemed that Ishmod
Kaduk S7Z2B, an amateur-
radio operator from the In-
dian state of Sikkim, had
gathered a group of fellow
hams from two neighboring
villages to share in his
dream of putting a new pre-
fix on the air. Ishmod had
intended to use a barren
rocky footprint of land
about 70 miles off the coast
of India in the Bay of
Bengal. The exact location
is hard to determine as this
information was on one of
the pages damaged by
water, but it appeared to be
southeast of Chilka Lake,
which is about 200 air miles
from Calcutta, down the
eastern coast of India.

Apparently, Ishmod was
an experienced sailor, hav-
ing grown up in Chatrapur,
a small village near Chilka
Lake and the sea. He had
spent his boyhood there un-
til he went off to the univer-
sity at Delhi. This much was
clear.

One summer after his
next to last exams in what
was to lead him to the
equivalent of an electrical
engineering degree, he had
packed his small sturdy sail-
boat with enough provi-
sions for a week and was
planning a relaxing cruise in
the familiar bay. Three days
out, he saw something
ahead in the water. There
was no land indicated on
any of his charts, but there
it was. Using a sextant, he
noted his position and re-
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® 20 MHz Dual Trace
@ Built-in Componeant Tester
® X-Y Operation (1:1 Ratio)

®2x 20 MHz, Max. 2mV/icm
® Timebase 40 ns — 0.2 slcm
® Trigger Bandwidth 30 Mhz
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sumed his vacation from his
studies.

When he returned to
school in Delhi, he spent
some time in the great li-
braries and government rec-
ord buildings looking for
some reference to the small
island he had found the pre-
vious summer. Having grown
up in that area and sailed
there all his life, he could
not recall any mention of
the land from the sailors he
used to talk with down on
the dock near his village.

Eventually, he did find an
old document at the Indian
Registry of Vessels that
warned ship captains of the
menace of a reported shoal
at about the location he had
seen the rocky island. The
document also noted that
“landing rights thereon” had
been claimed over a hundred
years ago by a Serbo-Croa-
tion prince through some
special diplomatic agree-
ment. Although claimed by
the prince, the landfall had
not become the legal territo-

¥ RTTY TODAY

ry of any country. Ishmod
could not believe what he
read. The following summer
he planned to have his
DXpedition. And this was the
beginning of the adventure
chronicled in the Ishmod
Journal.

Late in the evening on
June 24, 1963, Ishmod and
four other hams sat around
a small table on the dock
at Chatrapur, double-check-
ing their equipment lists.
They had pooled their mon-
ey and chartered the only
boat large enough to ferry
their equipment and provi-
sions to the rocky island
that was to be home for the
next six days. Little did they
know then that they were
about to make history. They
were to be the first to
observe a phenomenon that
defied the laws of physics
and electromagnetism. The
rocks of the island ex-
hibited the incredible ca-
pacity to alter the infundib-

Continued on page 224
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MODERN GUIDE TO AMATEUR RADIOTELETYPE

“RTTY TODAY"—the only up-to-date
handbook on RTTY available, covering all
phases of radio-teletype. Answers many
questions asked about amateur RTTY. Ex-
tensive sections fully cover the home
computer for RTTY use.

Authored by Dave Ingram, K4TWJ, a
noted authority on RTTY. Written in a
clear concise manner, all material is new
and up to date and covers the most recently

' developed RTTY equipment and systems.

RTTY TODAY is fully illustrated with
photos, diagrams, RTTY station set-ups

. and equipment. The latest information on

@ -“'ﬁ‘__ the new generation RTTY. Just published.

& = Chap.1
e

JUST RELEASED
9 5 PLUS $1.75
Shipping and
T Handling

UNIVERSAL ELECTRONICS, INC.
4555 Groves Rd., Suite 3
Columbus, Ohio 43232
Tel. No. (614) 866-4605
dealer inquiries invited

"RTTY TODAY" —Table of Contents

The Exciting World of Amateur

RTTY

Operating Parameters and

Concepts of RTTY

Straight Talk on Home Com-

puters and RTTY

RTTY Systems for Home Com-

puters

RTTY Converters You Gan

Build

Dedicated RTTY Terminals and

Systems

Mew Mini-RTTY Systems

Fascinating RTTY QOutside the

Amateur Bands Press—Military

—Weather, Etc.

Frequency List of Commercial

Press Services

Chap. 10 Secrecy and Other Codes
Used in Radioteletype

Chap. 11 Tables of Abbreviations Used

in RTTY

Chap. 2
Chap. 3
Chap. 4
Chap. 5
Chap. 6
Chap. 7
Chap. 8

Chap. 9
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IRON POWDER and FERRITE PRODUCTS
AMID

N.
MOUplEs -

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘Tech-Data’ Fiyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

HF ANTEMMAS
BUTTERNUT HF&V 10-BOM & 3I0M VERTICAL...1046.73

w HF&VE AS ABOVE IN SMALL BOX..121.
T ﬂ"h'—-'. l.":'—"-ﬂf'l: TH‘* "H'ERTIE“.- - -m-
CUSHCRAFT AV-3 10-80M TRAF VERTICAL.....94.
CUSHCORAFT 10-4CD 10M 4 ELEMENT BEAM....101.
CUSHCRAFT Z0—3CD 20 3 ELEMENT BEAM....1B3
CUSHCRAFT 20-4CD 20M 4 ELEMENT BEAM....257.
CUSHCRAFT 40-2CD 40M 2 ELEMENT BEAM....271.
MINI-PROD HE-1 &M=20M MIN]I QUAD....x...140.
AINI-PROD B-284 &4M-20M 2 ELEMENT BEAM...113.
NI-PHDD E-* ﬁﬂ-:ﬂ“ vEHTI:ﬂJi-i-lllllllﬁﬁi
LEON{HACO)Y SY-33 10—-20M 3 ELE. BEAM. . 1%93.
LSEDN{HACO) BY-34 10-20M & ELE. BEAM. .238.
Lﬂm‘m} n‘w ‘m ﬁ-ﬂn m tlT' - om E W ﬁ?i
WILSON(MACO) WV-1A 10-40M TRAFP VERTICAL .48
1AL KIT.-s.:-26.93

ddddr2adddada

3

RAD
ALLIANCE HEAVY DUTY ROTIR....

m-n -;“-m
=100 ALLTAMCE LIGHT DUTY ROTDR. ... .43.00
HDR-300 HYBGAIN SUPFER HEAVY DUTY ROTOR. 800, D0
B&10 B CONDUCTOR ROTDR CABLE. .PER FT.0.17
FOP1 MINI RGE (RGBX) COAX.....PFER FT.0.16
FOYo RE—8U SUPERFLEX COAX.....PER FT.0.28
40T RE—Z213 MIL-SPFEC COAX.....PER FT7.0.20
ANTENNA SHITCHES & SER/EATTRETERS

MILLER CS=201 2 POSITION COAX SHMITCH.:19.-93
MILLER CS—401 4 POSITION COAX SHITCH..61.93
MILLER CN-520 1.8-60MHI SR/ WATT...0s- -3
MILLER CN-4200 1.8=-1300HZ SWR/WATT...102.935
MILLER CN-TZ208 1.8-150MHT SWHR/WATT...144.90
H 1 RAGE MP—=1 1.8-J0MHI SWR/MATT .. vess79.90
MI1RABE MP=2 S0=200MHI SHR/MATT::zssss= - ]
WEL I TP-OSX S0-300MHT 3W FOR H/T....19.92
WELZT SP-10X 1.8-150MHZI POCKET BlZE..34.93

FOWER SUPPLIES BY MALD

2004 BAMP SURGE, &6AMF INT., 4AMF CONT..44.00
2010 12AMP SURGE, 10AMF INT., &4AMP CONT..S53.00
2020 24AMP SURBE, 20AMP INT., 12AMP CONT..4%.00
2030 3I46AMP SURGE, J0AMP INT. , 18AMP CONT.100.

ANTENNA TUNERS

MFJ-900 ECONO TUNER 1.B~-30MHZI ZO0OMATTS..39.
MFJ-901 AS ABOVE WITH #31 BALUN. .. ovo... 49,95
MFJ-741C ANTENNA TUNER/SWR METER 1:4BAL.7S.95
MFJ-9E2 S, ANT.SWITCH, BALUN. « . « covvow. 154, 95
MILLER cnaibota automatic TUNER Z00M. . . 294,

COMPUTER ACCESSORIES

KANTRONICS HAMNTEXT FDR COMMODORE &4. ....H2.
KANTRONICS HAMTEXT FOR VIC-20..csessss s H2. 93
KANTRONICS MINI-READER DW/RTTY/ASCIL...239.

MFJ-1200 Ch DMLY COMP. INTERFACE.:::::.:-37.93
MFJ-1224 CH/RTTY/ASCI] COMP. INTERFACE. .BS8.
MFJ-=1230 HWAMSOFT FOR VIC-20 COMPUTERS. . . 3%.

OLOSEOUTS—-PRICES GDOD WHILE SUPPLY LASTE

DEBCO ALCCS] AL QUICK CHARGER FOR 5-1....330.
DEBCD DLCLS1 DE QUICK CHARGER FOR 6-1....30.
DEBCO DCC2400 DC QUICK CHARGER TR-2400. .30.
Hf""ml" l‘ﬂ—ﬁ lﬂ_?m m --------- iliimi
HY-GAIN &6-B5 &6M &6 ELEMENT BEAMN. ... ... 70.
HY-GAIN SDBOQ 10-B0M TRAFP DOUBLET.......H7.
INNERSPACE 20 AMF POMER SUPPLY....2s:5+:71.

AMP SUPPLY 1«

d Jdd33 32

Jdaa

832883838238

MZ00
TRAC TE133 ELECTRONIC KEYER:. s c s necsssss¥l
TRAC TEZ284 HMEMDRY ELECTRONIC KEYER 7

L O I

moB
KDK-2033 FHM MOB

SANTEC ST—142 FH HANDHELD,S.SW, 10 MEM. .
SANTEC ST-144 FM HANDHELD, 3.5W, 10 MEM. .
TEMPO S-15 FM HANDHELD, SW. 3 MEM. . ... ... 242
TEMPD S—15T B-1% WITH 1& KEY TONE PAD..2&65

TENTEC 2591 FM HANDHELD, 2.5W, 10 MEM....242
EERREERRARERRRRRBUPER SPECIALEEsssssRinss
TEMFO S8-1T 8-=1 WITH 12 KEY TONE PAD....1%Y%.
PRICE ON S-1 & 5-1T INCLUDE S

RUBBER WHI

HT-BAT SPARE BATTERY FOR PCS5-300...::» 24
HT-ESH SPEAKER MIKE FDOR PCS-300. ...::-256
HT'L.E I._Eﬂm ':E Fm m—m.-4...-n

ST SO00BS SPARE BATTERY FDR ST-184.......22
S SFEAKER MIKE FOR ST-188...00ecs3

1

LEA CASE FOR ST-148.....2:231

ST—40C AL CHARGER FDR S5T-144 (4-46MR). .41
ST-8BC AL CHARBER FOR ST-144 (6-8BHR)Y. .27

mt_iﬁ H: m-ln: m Fm E-lullllliﬂ

]
L
-
L]

-
-
-
L
-
-

-

-

CC—-135 LEATHER CASE FOR S-15..ccssusss2l
DCC-15 DC & CHARGING CORD FOR 5-13....12
E‘—ig SPARE BATTERY FOR S5-15..... R~ |

da33333833333

LABLE PLEASE CALL

BEAM: « s+« « « #8. 25
CUSHCRAFT Al147-11 11 ELEMENT BEAM. ... ...84.25
CUSHCRAFT Al144-20T 20 ELEMENT TWIST.....47.95
CUSHCRAFT Al147-20T 20 ELEMENT TWIST.....B81.95
CUSHCRAFT Z14B & Z14FP 14 ELEMENT BEAM. .74.95
msmﬂm__-r 32-1? :.? EL-EEHT m-"fiirllm-ﬂ

2 METER MOBILE ANTENNAS

AP131.38 1/2 WAVE "DN GLASS"..279.
CUSHCRAFT ARNS-147 MAGNET MOUNT . s ccsessea27.72
CUSHCRAFT ATS~147 TRUNK MOUNT....ccccee27.95
HUSTLER BF-2 53/8 WAVE JDB GAIN. .z ss0:: 10,
HUSTLER CG—-144 53/8 WAVE 5.2DB GAIN. ...27.93
VAl D= CX=144 3/8 WAVE JDB BAIN. .« v s +:'Ts

2 METER AMPLIFIERS

B

ddd

MilRAGE BZ3 FR/SS5B 28 TN 30M DUT. . xcs s 79.00
MIRAGE B108 FN/5SB 10M IN BOM DUT....131.00
M1 RAGE BlOl146 FM/SSB 10W IN 1460W OUT. .2Z233.00
HIRABE B3014& FR/SSE J0M IN 160M DUT. .201.00
Vd PROD. TOL-PA FM/8SB 10W IN 90N OUT..128.93
Vd PROD. 1&60L-PA FH/SSE 20M IN 160W OUTZ279.93
TOYD HI HLIOV 2 IN 30 OUT......59.93
TOKYD HI HLEZY 10 IN BO DUT. .. 139.93
TOXYD HIGH-POMER HL1&0V 10 IN 1460 OUT.. 309.93

IGH-POMER HL160V2S 25 IN 1460 DUTZ79.93

HFA10MA78M RADIDS
NCE 1051460M,85B/CW,.4 MENM.,.S WAY SCANM. . . . B88
TENTEC ARBOSY 100M, chi

=== CALL FRANK WD5GZU OR JOE KASROQ

COD Available

Hours: 8:30 a.m. to 5:00 p.m. Monday thru Friday
8:00 a.m. to 2:00 p.m. Saturday - CST
Prices subject to change without notice.
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FOR QUOTES ON OTHER RELATED PRODUCTS
FOB ORIGIN.

Amateur

2317 Vance Jackson Rd.
San Antonlo TX 78213

(512) 733-0334
(Toll free number 800-531-5405)

[EILJ'T"1'EE]F4IHJI;J’F
ELECTRONICS

NY .

folicadel HEBY

Compisiaty auicymatss D e 3
B thwough 10 plus 30 meters Dutperorms all 3- and
o-band rap wericsls of comparabile suore Thousands
N usE Wolithwede since December Bl 160 mater
Opinon pyailable nows retrofn ks (o T WARC

Bands coming soon. Hesght 268 U7 B meters UMD
Nt requinsd i most installations

Model 2MCV “Trombona ™ —ammdirectional collinear
pgain vertical far 2 meters hawving the same gain as
"double-% AT types, but the patemed “trambong’
phasing section allows the radiator 1o ramaln unbroken
by inaulators for masirmum: strangth in hagh osweinds, Mo
coils Tplumbar 8 delight construction and adjustable
gamemia  maitcn for complatse 0O C grimanching and
foweat possibles SVWHR. Hekght 98 U2 38 meters

|t , Model 2MCV-5 “Super: Trombone ™ —Same
1.,:‘-"5 TS sdvanced festures b the basic 2MUCV but o
» 'E‘.ﬂ =yl s anegbargth ralleT w1 T A T
':__ﬂ _...* Trosmione  phaseng - sechon for aocktona
r-_h.._\.\‘-. b H.!.:}h'_ 15 -_”_—__ 114 B rrastses

Al BUTTERNUT ANTENNAS use staniess sioel
harthware ana are guarantesd for & 1ull yvasr For foether
MformMandn on these and other BUTTERNUT products
write for owur FREE CATALDGH

BUTTERNUT

ELECTRONICS
405 E. Market St. Lockhart, TX 78644
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THESE COULD BE THE

KEYS TO YOUR FUTURE

Unlock all the potential of your
Commodore 64 and VIC-20* with
RUN.

Explore. . . Experiment. . . Enjoy. .
Beginner and expert alike will be |
taken beyond the manual to the limits |
of their abilities. Enter your own game
programs. Construct a simple hardware
add-on. Broaden your scope with unique
applications. . .And. . .get a 13th issue
FREE!

Enjoy key features like these:

¢ Games for fun & strategy.

* Programming tips help you learn short cuts.

e Candid reviews help you make money-saving
decisions.

* Programs to add to your library.

* Instructions & tutorials to increase your skills.

e Hardware & software modifications help your
machine work smart.

¢ Unique applications broaden your scope.

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You'll get instruc-
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you'll have fun.

*Commodore 64 and VIC-20 are registered trademarks of Commodore Business Machmes, Inc .

""'EM:
ER
ISS[

Send me a subscription to RUN for the regular sub-

Commodore 64 and VIC-20
owners are one of the largest
groups of computerists today.
Enjoy the benetfits of this with
your own magazine. Be in con-
trol like never before. Order
RUN today and get a 13th

| issue free with your prepaid
\ \  order (check or credit card)
1\ | of only $19.97. Send in the
? \ coupon or call toll free
Lt 1-800-258-5473. In N.H. call
1-924-9471.

scription price of only $19.97 per year. I understand
that with payment enclosed or credit card order I will
receive a FREE issue making a total of 13 issues for
$19.97.

[ CHECK/MO L1 MC U AE Ul VISA U BILL ME

card # exp. date
signature

name

address

city state Z1p.

Canada & Mexico $22.97; Foreym Surface $39.97, 1 year only, US funds drawn on US
bank. Foreign airmail, please inquire. Please allow 6 to 8 weeks for delivery

RUN e Box 954 * Farmingdale, NY 11737
344F8




MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWHI_WATTMETEH, ANTENNA SWITCH, BALUN. ‘
MATCHES EVERYTHING FROM 1.8 to 30 MHz.

MFJ's fastest selling tuner packs in plenty of new features!
» New Styling! Brushed aluminum front. All metal cabinet.
* New SWR/Wattmeter! More accurate. Switch selectable

. .‘f”.'F "' ""L"ff:f:’“ .ﬁi’:"EH iiom . 300/30 watt ranges. Read forward/reflected power.
Sy, MATCH L MNOT “5”' e  New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner, random wire/balanced line or
. tuner bypass for dummy load.
. . . . * New airwound inductor! Larger more efficient 12 position air-

wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output. Matches everything from 1.8 to
30 MHz: dipoles, inverted vee, random wires, verticals, mobile

HUL[L MFJ-941D

$99 95 NEW whips, beams, balanced and coax lines. Built-in 4:1hhalun for
————— balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches.
o MFJ-941D FEATURES Works with all solid state or tube rigs. Easy to use, anywhere.

RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER | 1 KW DUMMY LOAD
INTERFACE wrs1224899.95 | 2M HANDHELD CONVERTER | runsup ot oxons  eroceigg Sy

e I avpmm Turn your synthesized scanning 39 95 life of finals, reduce B
§a e 2 meter handheld into a hot Police/ i- MFJ ORM! Rated IKW CW £ gy vmuaw | =
,,Q 5*:‘5? f’.i ,_,, e, - = Fire/Weather band scanner! or 2KW PEP for 10 min- L/
144-148 MHz handhelds - utes. Half rating for 20 | = st

Send and recelve computerized RTTY/ASCII/ receive Police/Fire on 154- M minutes, continuous at || :
CW with nearly any personal computer (VIC-20, 158 MHz with direct fre- 200 W CW, 400 W PEP. '=— ———
Apple, TRS-80C, Atari, TI-99, Commodore B4, quency readout. Hear VSWR under 1.2 to 30 .
etc.). Use Kantronics or most other RTTY/CW NOAA maritime coastal MHz, 1.5 to 300 MHz. S

Dil contains no PCB. ~——

50 ohm non-inductive resistor. Safety vent.
Carrying handle. 7V2x6% in.

software. Coples both mark and space, any shift plus more on 160-164 MHz.
(Including 170, 425, 850 Hz) and any speed (5-100 Converter mounts between
WPM RTTY/CW, 300 baud ASCII). Sharp 8 pole handheid and rubber ducky.

active filter for CW and 170 Hz shift. Sends 170, Feedthru allows simultaneous
850 Hz shift. Normal/Reverse switch eliminates scanning of both 2 meters 24/12 HOUR CLOCK/ 1D TIMER
retuning. Automatic noise limiter. Kantronics and Police/Fire bands. No MFJ-103
compatible socket plus exclusive general purpose missed calls. Crystal controlled. Bypass/Off | 334.95
socket. 8x1%x6 in. 12-15 VDC or 110 VAC with switch allows transmitting (up to 5 watts). Use Switch 1o 24
adapter, MFJ-1312, $9.95. AAA battery. 2%x1%2x1%2 in. BNC connectors. hour GMT or
12 hour format!
EME?E MFJ/BENCHER IgEYEFl Satery backup —
Ly maintains time during power outage. mer
COMBO S alerts every 9 minutes after reset. Switchable
Maximize MFJ-422 .'- seconds readout. Elapsed timer. Just start clock
your antenna $99.95 ’ o from zero and note time of event up to 24 hours.
performance! The best of N Bright blue .6" digits. Alarm with snooze
Tells whether to shorten or lengthen antenna for all CW worlds- . function. Synchronizable with WWV. Lock
minimum SWR. Measure resonant frequency, a deluxe MFJ Keyer in a compac onfiguration '[UI'IFII[!I'I"I prevents mis-setting. Power out, alarm
radiation resistance and reactance. that fits right on the Bencher iambic paddie! on indicators. Black. 5x2x3 in. 110 VAC, 60 Hz.
New Features: individually calibrated resistance MFJ Keyer - small in size, big in features. Curtis
scale, expanded canal:itan!-:;e range (150 pf). 8044 IC, adjustable weight and tone, front pane! DUAL TUNABLE SSB/CW
Built-in range extender for measurements be- volume and speed controis (8-50 WPM). Built- FlLTE R MFJ.7528 ssg a5
yond scale readings. 1-100 MHz. Comprehensive in dot-dash memories. Speaker, sidetone, and .
manual. Use 9 V battery. 2xdx4 in. push button selactiunsﬂf semi-automatic/tune
or automatic modes. Solid state keying. Bencher
INDOORTUNED ACTIVE paddle is fully adjustable; heavy steel base with o o . . o o
AHTE N NA I non-skid feet. Uses 9 Y b&“ﬁf? or 110 VAC with -
optional adapter, MFJ-1305, $9.95. Dual filters glve unmtl:hnd performancs!
““World Grabber'' rivals or exceeds reception The primary filter lets you peak, notch, low
of outside long wires! Unique tuned Active VHF SWR/WATTMETER pass or high pass with extra steep skirts,
Antenna minimizes intermod, improves select $29.95 Auxiliary filter gives 70 db notch, 40 Hz peak.
Ivity, reduces noise outside tuned band, even Low cost MFJ-812 ' Both filters tune from 300 to 3000 Hz with
functions as preselector with external antennas VHF SWR/ variable bandwidth from 40 Hz to nearly flat.
Covers 0.3-30 MHz. Telescoping antenna. Wattmeter! Constant output as bandwidth is varied: linear
Tune, Band, Gain, Read SWR frequency control. Switchable noise limiter for
On-off bypass controls. (14 to 170 MHz) impulse noise. Simulated stereo sound for CW
Gx2x6 in.Uses 9V and forward/ lets ears and mind reject QRM. Inputs for 2 rigs.
battery, 9-18 VDC or refiected power Plugs into phone jack. Two watts for speaker.

110 VAC with adapler,

— at 2 meters, Has 30 and 300 watts scales. Also Off bypasses filter. 9-18 VDC or 110 VAC with
MFJ-1312,89.95.  $79.95 mri-1020

read relative field strength. 4x2x3 in. optional adapter, MFJ-1312, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NOD
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).
e One ysar unconditional guarantee = Made In USA.

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

800-647-1800. cail 601-323-5869

)

M

il . o
o Add $4.00 each shipping/handling * Call or writs MFJ ENTERPRISES, INC. -9 :‘Eig‘:gjggﬂﬂt:ﬁﬁg'"ﬂnw USA '"-'-@
for free catalog, over 100 products. Box 494, Mississippl State, MS 39762 S it
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MFJ RTTY

ASCII

AMTOR

COMPUTER INTERFACES

GENERAL PURPOSE RTTY/ASCII/
AMTOR/CW COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers.
Uses MFJ, Kantronics software and most other RTTY/CW software.

RTTY/ACSII/AMTOR/CW
INTERFACE =
CARTRIDGE
FOR
VIC-20/C-64

--ﬂE

Most versatlle RTTY/ MFJ-1228 :
ASCII/AMTOR/CW Inter-
face cartridge available for E 69
VIC-20 and Commodore
64. Gives you more features, more performance,
more value for your money than any other interface
cartridge availabie.

Same Interface cartridge works for both VIC-20 and
Commodore 64. Plugs into user's port.

Choose from wide varisty of RTTY/ASCII/CW,
even AMTOR software. You are not married to one
on-board software package. Use MFJ, Kantronics,
AEA plus most other software cartridge, tape or disk.

850 Hz and 170 Hz shifts on receive and transmit.

Has mark and space outputs for scope tuning.

Normal/Reverse switch eliminates retuning.

True dual channel mark and space active filters and
automatic threshold correction glves good copy when
one tone is obliterated by QRM or nﬂiaﬂh'u fading.

Easy, positive tuning with twin LED Indicators.

Narrow 800 Hz active CW filter. Automatic PTT.

Exar 2206 sine generator for AFSK output.

Shieided XCVR AFSK/PTT interface cable provid-
ed. Plus or minus CW kayed output. FSK out.

Powered by computer (few mA.), no power ed?m
to buy or extra wire to dangle or pick

Glass epaxy PCB. Almmnmnumlm 4VaxdVax1",

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

for VIC-20 or Commodors 64,
MFJ-1228 PLUS MFJ-1260 9 99 95

SUFTWAHE CAHTHIDGE FOH
VIC-20/C-64  fy.1250/MF-1251
Powerful MFJ softwars $ 49 95

cartridge for VIC-20 (MFJ-
1250, $49.95) and Commodore 64 (MFJ-1251,$49.95).
Plugs into expansion port. Developed by MFJ.

Features RTTY/ASCII/CW send and receive, split

screen display, type ahead buffer, message ports,
status display, automatic CW speed tracking, paraliel
printer compatibility plus much more.

SUPER RT IV FILTER
MFJ-725

ok
Super RTTY

filter greatly

improves copy under -
crowded, fading and weak signal conditions.|mproves
any RTTY receiving system. 8 pole bandpass active
filter for 170 Hz shift (2125/2295 Hz mark/space). 200
or 400 Hz bandwidths. Automatic noise limiter. Audio
in, speaker out jacks. On/off/bypass switch. “ON"

LED. 12 VDC or 110 VAC with optional AC adapter,
MFJ-1312, $9.95 3x4x1 inch aluminum cabinet.

MF] RTTY CW

MFJ Software plus MFJ Interface for VIC-20/C-64

Software cartridge alone, $49.95. Order MFJ-1250/MFJ-1224 $ 95
for VIC-20, MFJ-1251/MFJ-1224 for Commodore 64. 1 29
Includes cable to interface MFJ-1224 to VIC-20 or C-64.

MFJ-1224

$9995

New MFJ-1224 RTTY/ASCII/AMTOR/CW Com-
puter Interface lets you use your personal computer
as a computerized full featured RTTY/ASCII/
AMTOR/CW station for sending and receiving. Plugs
between rig and VIC-20, Apple, TRS-80C, Atarl,
T1-99, Commodore 64 and most others.

Use MFJ (see MFJ-1250/1251 below) software for
VIC-20, Commodore 64 and Kantronics for Apple,
TRS-80C, Atari, T1-99 and most other software for
RTTY/ASCII/AMTOR/CW.

Easy, positive tuning with twin LED indicators.

Copy any shift (170,425,850 Hz and all other shifts)
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCII).

Coples on both mark and space, not mark only or
space only, to improve copy under adverse conditions.

Sharp 8 pole 170 Hz shift/CW active filter gives
good copy under crowded, fading and weak signal
conditions. Automatic noise limiter suppress static
crashes for better copy.

Normal/Reverse switch eliminates retuning. + 250
VDC loop output drives RTTY machine. Speaker Jack.

CWINTERFACE CARTRIDGE
wa. FOR VIC-20/C-64

MFJ-1226

conditions. Works for both VIC-20 and Commodore
64. Plugs Into user’s port.

4 pole 100 Hz bandwidth active filter. 800 Hz
canter frequency. 3 pole active lowpass post detection
filter. Exclusive automatic tracking comparator,

Plus and minus CW keying. Audlo In, speaker out
jacks. Powered by computer.

Includes Basic listing of CW transmit/receive pro-
gram. Available on cassette tape, MFJ-1252(VIC-20)
or MFJ-1253(C-64),$4.95 and on software cartridge,
MFJ-1254 (VIC-20) or MFJ-1255(C-64), $19.95.

You can also use MFJ-1250 (VIC- 0) or MFJ-1251
(C-64), $49.95 each, RTTY/ASCII/CW software cart-
ridge. Or use Kantronics, AEA and others.

Also copy RTTY with single tone detection.

Automatic tracking copies drifting signal.

Exar sine generator gives phase continuous
AFSK tones. Standard 2125 Hz mark and 2295/2975
Hz space. Microphone line: AFSK out, AFSK ground,
PTT out and PTT ground.

FSK keying output. Plus and minus CW keying.
CW transmit LED. External CW key jack.

Kantronics compatible socket.

Exclusive general purpose socket allows Interfac-
ing to nearly any personal computer with most appro-
priate software. Avallable TTL lines: RTTY demod
out, CW demod out, CW-1D Input, +5 VDC, ground.
All signal lines are buffered and can be invertsd
using an internal DIP switch.

Use Gaifo software with Apple, RAK with VIC-20,
Clay Abrams with TRS-80C, N4EU with TRS-80 III,
IV. Some computers with some software may require
some external components.

Metal cabinet. Brushed alum. front. Bx1%x6 In.
12-15VDC or 110 VAC with adapter, MFJ-1312,$9.95.

|1TFJ-1. $29.95, RS-232 adapter for MFJ-1224.|

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FORRTTY/ASCII/AMTOR/CW

MFJ-1225 e =TI

Use your
personal computer
and communications
receiver to receive commercial, military
RTTY/ASCII/AMTOR/CW traffic.

Plugs between recelver and VIC-20, Apple, TRS-
BOC, Atari, TI1-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Use MFJ(see this ad), Kantronics, AEA and most
other RTTY/ASCII/AMTOR/CW software.

Coples all shifts and all speeds. Twin LED Indicators
makes tuning easy, positive. Normal/Reverse switch
sliminates tuning for Inverted RTTY. Speaker out
lack. Includes cable to Interface MFJ-1224 to VIC-20
or Commodore 64. 4%ax1Yax4% Inches. 12-15VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

MF.J-1225 nlu: MFJ-1250
or MFJ-1251 $99.95
and amatsur

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
TO ORDER OR FOR YOUR NEAREST

INXMDAYS FOR PROMPT REFUND (LESS SHIPPING),
e One year unconditional guarantee * Made in USA.
e Add $4.00 each shipping/handling = Call or write
for free catalog, over 100 products.

800-647-1800. call 601-323-5868
In Miss. ana outside continental USA

. +»9
MFJ ENTERPRISES, INC Telex 53-4580 MFJ STKV

Box 494, Mississippi State, MS 39762
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F. Dale Williams K3PUR
5592 §. Moore Street
Littleton CO 80127

The Terminal Terminal Unit

Build this variable-shift TU.

Fuliowing the advent of
the affordable home
computer, increased inter-
est in RTTY operation was
generated in the amateur
community. The benefits of
being able to do away with
the noisy printer and use
video displays for received
and transmitted data moved
this mode of operation into
the electronic age. Since
computers are not normally
designed to perform RTTY
operations unaided, special-
ized hardware interfaces be-
tween receiver/demodulator
and transmitter, as well as
software to control them,
were required. Aside from
those specialized or dedi-

cated systems for RTTY now
available from manufactur-
ers such as Hal, Robot, and
DCM, hardware/software is
commercially available for
the popular Radio Shack
TRS-80,* Apple** and the
Pet*** computer systems to
provide this added capabil-
ity to the ham station.

For RTTY/Baudot opera-
tion, the requirements of the

*TRS80 is a registered trade-
mark of Tandy Corp.

**Apple is a registered trade-
mark of Apple, Inc.

***Pet is a registered trademark
of Commodore Business Ma-
chines.

Its performance will knock you dead.

demodulator/terminal unit
(TU) for computer operation
have changed very little
from the days of the Model
15 printer and current loop
driver/relay. The input signal
is still provided by the re-
ceiver audio, filtered and
conditioned by the TU, and
output as either an “on” or
“oft” level, depending upon
the mark or space frequen-
cies. However, while the
output for the Teletype®
printer was required to be a
20- or 60-milliamp current
driver for the mechanical
system, the computer re-
quires only a plus-five-volt
(1) or zero-volt (0) level.
Over the years, many “im-

Photo A. Terminal unit front-panel layout.
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proved” TU designs were
produced to overcome the
effects of signal fading, in-
terference, noise, etc. The
variation of mark and space
shift, that is, the separation
between these frequencies,
required different filters to
be incorporated in the TU to
be able to copy the desired
signals. Similarly, in order to
copy different speeds, switch-
able-speed filters were re-
quired. Amateurs have al-
most universally standard-
ized on the 170-Hz shift for
better noise immunity and
on 60 words per minute,
since most surplus printers
are equipped for this speed.
With the approval by the
FCC of ASCII operation on
the ham bands, new re-
quirements were necessary
to enable amateur use of
this new mode. Many
surplus ASCII machines are
available, but not too many
amateurs desire to purchase
and maintain two machines
to be able to operate both
Baudot and ASCII. Addition-
ally, ASCIl operation is au-
thorized on the HF bands to
28 MHz at speeds of 110 and
300 baud. These speeds are
approximately 1.7 and 46
times faster than 60 words
per minute, respectively,
thus affecting TU filter pa-
rameters for reliable copy.

In originating design re-
quirements for a TU ori-
ented to computer opera-
tion, a number of trade-offs
must be considered. First,



we must decide whether we
will be satisfied with copy-
ing only amateur 170-Hz-
shift signals as opposed to
the older 850-Hz-shift and
commercial RTTY stations,
such as news service at
425-Hz shift. The trade-off
incorporated into the
described design provides
an input bandpass filter to
allow reliable copy of the
170-Hz shift and the capabil-
ity to switch this filter out of
the circuit to pass wider
shifts. Differing shifts mean
different mark and/or space
frequencies which lead to
the requirement for multi-
ple filters. This problem is
solved by using active filters
and designing the space fil-
ter with a center frequency
which can be varied by
front-panel control over the
shift range desired. For addi-
tional selectivity on wide-
shift signals, an available re-
ceiver filter may be used to
perform the function of the
switched-out bandpass unit,

Second, we must deter-
mine the amount of sophisti-
cation or “bells and whis-
tles” we desire to add. The
incorporation of a limiter
circuit is a basic require-
ment for accommodating
sighal fading. However, the
capability of switching out
the limiter or changing its
parameters for AM-type sig-
nals or interference thresh-
olding should also be avail-
able and is included in the
design. Since this TU is also
used to copy CW signals
with a TRS-80, a threshold
control is provided to allow
the level of the desired
signal above interference to
be set with or without the
limiter in the circuit.

Active filters are sensitive
to increases in signal level
over the design amplitude
and distortion in the desired
response will occur if this
parameter is not considered.
Therefore, a single transistor
stage has been included
which adjusts the signal
level when the limiter is
switched out of the circuit

AFSK
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Photo B. Terminal unit rear-panel jack arrangement.

and precludes overdriving
the mark and space filter
through the use of clipping
diodes in the base circuit.
Fig. 1 shows the circuit per-
formance for varying input-
signal levels with the limiter
switched in and out.

Filter response/width is a
function of signal intelli-
gence bandwidth versus
noise and interference. The-

~oretically, a filter of band-

width “n” should be able to
pass “En” bits of intelli-
gence. However, this figure
does not take into account
noise, fading, and interfer-
ence. Naturally, we would
like to have the narrowest
filter response which will
cut off all interference on
either side of the desired sig-
nal, but one wide enough to
preclude having to retune
for drifting transmitter oscil-
lators.

The input bandpass filter
used in this design can be
tuned by the circuit-board
trimmers for a bandwidth of
160 Hz with the values
shown. This is wide enough
to pass 170-Hz-shift mark
and space signals without
any problems at both
60-word-per-minute Baudot

and 110-baud ASCII. How-
ever, at 300 baud, with the
input filter tuned for maxi-
mum amplitude at 2210-Hz
center frequency (f,), the fil-
ter response drops off rather
sharply, decreasing the
mark/space intelligence
bandwidth (as shown in
Fig. 1)

In order to provide a good
recovery capability for
300-baud signals, the input
filter is slightly detuned, as
described later, to widen the
3-dB width. The LM3900 op
amp used for the active fil-

ters is a Norton amplifier. It
differs from the common
741 op-amp series in that it is
a current-differencing de-
vice. The main consequence
of this difference is that it
makes the amplifier a low-
impedance device as op-
posed to the high-imped-
ance 741. Further informa-
tion on the LM3900 is avail-
able from National Semicon-
ductor Corporation in their
AN72-15 Application Note.
With the values shown
and careful alignment, the
2295-Hz mark filter achieves

Sensitivity
Input filter width, 3 dB
Space filter width, 3 dB

Mark filter width, 3 dB
Shift reception

Adjacent-channel filter
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