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hat To
pok For In A
hone Patch

e best way to decide
at patch is right for vou
to first decide what a
tch should do. A patch
I]"hi:

Give complete control to
he mobile, allowing full
weak in operation,

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

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

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

The patch should have
standard features at
no extra cost. These
should include program-
mable 1ol restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status,

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

ilow Mobile
)perators Can
njoy An
\ffordable
*ersonal Phone
*atch. . .

Without  an  expensive
repeater.

Using any FM tranceiver
as a base station

The secret is a SIMPLEX
autopatch, The SMART
PATCH.

sMART PATCH
s Easy To Install

o install SMART PATCH,
onnect the multicolored
omputer sivle ribbon cable
y  mic  audio, receiver
iscriminator, PTT, and
ower. A modular phone
ord is provided for con-
ection o your phone sys-
em, Sound simple?
TIS!

[

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

to take control.

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

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

®

Communications Electronics Specialties, Inc.

P.O. Box 2930, Winter Park, Florida 32790

Telephone: (305) 6450474 Or call toll-free (800)327-9956
w128

How To Use
SMART PATCH

Placing a call is simple
Send your access code
from your mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmitted
[rom your base station
Since SMART PATCH is
checking about once per
second to see il you want
to dial, all you have to do
is key your transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and soie-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish 1o talk, vou need
to simply key your trans-
mitter and then talk.
That's right, vou simply
key wyour transmitter to
interrupt the phone line.
The base station auto-
matically stops transmii-
ting after you key your
mic. SMART PATCH does
not require any special
tone equipment to control
your base station. It sam-
ples very high frequency
noise  present  at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

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

Llse SMART PATCH for:

Mobile (or remote base)
1o phone line via Simplex

base. (see fig 1)
Muobile 10 Mobile via in-
terconnected base sta-

tions for extended range.
(see fig. 2.)

-

Telephone line to maobile
(or remote base).

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

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

SMART PATCH.



Kenwood's advanced electronic
technology brings you a new
standard in pocket/handheld
transceivers! The TH-21AT/41AT
features a high impact molded
case and is designed to deliver
convenient, reliable performance
in a package so small, it will slip
into your shirt pocket! It measures
only 57 (2.24) W x 120 (4.72) H
x 28 (1.1) D mm (inch) and only
weighs 260 g (0.57 Ib) with bat-
tenes. In typical Kenwood fashion
these transceivers provide superior
transmit and receive performance.

Both the 2 meter and 70 cm
versions deliver one watt R.F
output on HI power and 150 mW
low, for really extended batlery
life! Functional design includes
three digit thumb-wheel switch for
easy frequency selection along
with a built-in 5 kHz UP-Shift
switch and repeater offset switch,
(600 kHz or simplex, 2m
version and £5 MHz or simplex
70 cm version.)

Both the 2 meter and 70 cm
pocket/handheld transceivers
are available in standard or 16-key
autopatch DTMF encoder versions.
Kenwood thread-loc antenna
cannector Is also provided

pacesetier

2]
k2
-
Pocket-size performers!
See your authorized Kenwood
dealer and lake home a pocket
full of 2 m or 70 ¢em perform-
ance today! :
Optional accessories: <l
s p‘:'-". 1 headset with VOX K0P asctrar
& SMC-30 speaker microphone
e PB-21 Ni-Cd 180 mAH battery
e DC-21 DC power supply "
® BT-2 baltery case
e EB-2 external C manganese/ }
alkaline battery case
e SC-8 soft case for TH-21A/41A
e SC-8T soft case for
g TH-21AT/41AT
* TU-6 programmable sub-tone
unit
* AJ-3 thread-loc to BNC female
adapter
More information available from
authorized dealers of Trio-
Kenwood Communications,
b‘.

I amareur radno

1111 West Walnut Street,

Comptan, CA 90220 y Standard versions.
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You touch.

#* ;
$129 gets you the world's first
handheld digital/analog
multimeter with “Touch Hold"
The Fluke 77

Its unique “Touch Hold"** function
automatically senses and holds readings,
leaving you free to concentrate on posi-
tioning test leads without having to watch
the display.

Then, when you have a valid reading, it
signals you with an audible beep.

The Fluke 77 is perfect for those test
situations where accessibility is a problem,
or when extra care is needed for critical
measurements.

{1984, John Fluke Mig Co inc All +

It's the top model in the world cham-
pion Fluke 70 Series line — the first
industrial quality autoranging multimeters
to combine digital and analog displays.
These tough, American-made meters fea-
ture a three-year warranty and 2000+
hour battery life.

So call now for the complete story on
the Fluke 77 with “Touch Hold" Because
if you don't deserve the world's first, who
in the world does?

For the name of your distributor or a
free brochure, call our toll-free hotline
anytime 1-800-227-3800, Ext. 229.
From outside the U.S., call 1-402-496-1350, Ext. 229

phts reserved. Ad No. 4701-77

[t holds.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 73 FLUKE 75 FLUKE 77
$85* §99* $129°

Analog/dpital display  Analog/digital display  Analog/digital display
Voits. ohms. 10A. diode  Woils, ohms, 10A mA. Volts. ohms, 104 mA
lest doge fest diode fest

Autoeange Audible continuity Audible continuity

0.7% basic dc accuracy
2000 + hour bathery Kie
3-ymar wasmanty

“Touch Hald™ function
Autorange/range hold
0.3% basic dc ccutacy

Autirange/ range hold
0.5% basic oc accuracy
2000+ hour battery e
3-year warranty

2000+ hour battery life
3-year warranty
Multipurpase holster

* Suggested U S list price. effective July 1 1984
** Patent pending

FLUKE

®




taking care of business

There are some controversial arguments to be made in behalf of software piracy. These are some of
the arguments we’ve heard:

Software is overpriced. Piracy gets it into the hands of users at prices they can afford.
Piracy encourages the development of new and improved programs to meet the rising
expectations of a sophisticated (and possibly saturated) market.

As pirated programs circulate, product visibility and name recognition are enhanced. This
helps manufacturers market current and future products.

Software piracy is no more than a logical extension of the problem of trying to protect
copyrights in the audio and video industries. As such, it can’t be stopped.

One industry maverick even claims that by providing real competition to software manufacturers, piracy
actually helps keep software prices down."

[t occurred to us that similar, even identical, arguments could be made in defense of burglary. Burglary,
after all, provides part-time employment to some (the burglars) and full-time employment to many (the
police). It supports free enterprise and R&D — in security systems, insurance, medical care, and penology.
It also gets consumer goods into the hands of users at a price they can afford.

We understand that nobody cares more about copyright law than those whose livelihood is directly af-
fected by copyright infringement. Publishers — of books, music, software, and magazines — care very
much, because illegal reproduction of thier product affects their ability to continue producing that pro-
duct. Is it unreasonable to ask or expect the general public to care? Perhaps. But we think it’s not
unreasonable to ask the Amateur Radio fraternity to care.

We asked one software publisher how many hours his firm had invested in the development of a pro-
gram for CW/RTTY/ASCII transmission and reception. “Thousands,” he said, and explained that it had
taken the firm’s chief programmer six months of full-time effort 1o develop the program. Add to this the
cost of support services and debugging; of developing associated hardware; of writing clear, comprehen-
sive manuals; and of advertising and overhead. Suddenly the $29.95 or even $99.95 price tag on a package
of Amateur Radio software becomes a little more understandable. The software pirate, on the other hand,
needs nothing more than a computer, a disk drive, a supply of disks, and access to a photocopier for
duplicating original documentation to go into business.

Some consumers don’t know that unwrapping a package of software constitutes acceptance of a fimited
license to use the program inside. We'd like to think that anything we buy is ours, to do with what we
will. After all, we can buy a Hershey® chocolate bar and share it with a friend, but we can’t take it home,
duplicate the recipe, pour our own chocolate bars, stamp them with Hershey’s good name, and sell them
as our own. The license to use isn't a license to steal.

The fact is that none of the manufacturers who serve the Amateur Radio market exclusively, or nearly
so, are listed among the Fortune 500. Some are virtual mom-and-pop operations. Others are small groups
of entrepreneurs. A few have grown and diversified. Many have prospered. But there’s not one among
them who can afford to keep fighting software piracy without sacrificing continued investment in new
products.

Every dollar the Amateur Radio software industry spends fighting piracy is a dollar that can’t be invested
in R&D. If we want products that can keep pace with our rapidly expanding interest and needs, we’'d best
put our money where it can help make the difference — not in some pirate’s pocket.

Dorothy Rosa, KA1LBO
Assistant Editor

1. “Can Software Makers Win the War Against Piracy?’’ Business Week, April 30, 1984.
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ADDITIONAL PHONE BAND FREQUENCIES WILL BECOME AVAILABLE on September 1, following the
Commission's adoption of a further Report and Order on PR Docket 82-83 July 18. The new
phone subbands will be exactly as proposed in the FCC's Further Notice of Proposed Rule
Making that came out over a year ago: for 75 meters, 3750-3775 kHz, Extra; 3775-3850 kHz,
Extra/Advanced; 3850-4000 kHz, Extra/Advanced/General. On 15, 21200-21225 kHz, Extra;
21225-21300 kHz, Extra/Advanced; 21300-21450 kHz, General as well. For 10, the phone band
bottom edge was moved down to 28300 kHz for all three license classes.

40-Meter Phone Was Unchanged For Continental U.S. Amateurs, but Amateurs in Alaska and
the Pacific were given 7075-7/100 kHz to make their operation compatible with Amateurs in
ITU Region 3 and avoid Region 3 short wave broadcasters on 40 meters' high end.

THE VULNERABILITY OF 220 MHZ TO TAKEQVER BY ANOTHER SERVICE was sharply underscored by
FCC Private Radlio Bureau Chief Bob Foosaner at the July 21, NYC ARRL National Convention's
FCC Forum, His remarks and responses to questions left listeners little doubt that Amateur
use of part of the band, probably the bottom 2 MHz, could end in the very near future.

220 MHz For Commercial Users Was Also Addressed in a petition filed with the FCC in
late June by the Land Mobile Communications Council. 1In its petition the LMCC, a trade
group of Z2-way users and manufacturers, reviewed various spectrum options for the ever-
increasing needs of the land mobile service. 220-225 MHz was cited due to its ''relatively
low'" Amateur activity along with its availability to land mobile in ITU Region 2.

THE ARRL WAS APPOINTED A VEC IN ALL 13 DISTRICTS in a ceremony at the ARRL National
Convention In New York July 2I. The proposal accepted by the FCC was actually the ARRL's
second; its earlier proposal had raised questions about the ''Chinese Wall" between League
publishing efforts and its VEC administration, but the new one (submitted only July 20!)
cited organizational changes which seem to adequately isolate the two League activities
from each other. Now that exam fees are permitted, ARRL-sponsored hamfest exams are planned
in September. However, League exams for individuals still won't be available until November.

Exam Fees Up To $4 Were Authorized By The FCC July 12, when the Commissioners acted on
Docket 84-765. Justification of VEC fee scheules will be required; in the beginning, VEC's
must estimate the cost of their programs, then set their fees by dividing that cost by the
projected number of examinees. They're then required to maintain proper expense records;
if the fees later turn out to be higher than actual costs, the '"excess' must be returned by
adjusting fees for later applicants downward an appropriate amount. VEs as well as VECs
will be permitted to recover their costs, with division to be settled between them. Fees
may be collected after August 31, but there is no requirement that fees must be charged

DeVry Is Considering Applying For VEC Status In Seven More Districts, through DeVry
Amateur Radio Society members on its campuses in those districts. The school has been well
pleased with the results of the Society's VEC program on its Chicago campus, and feels the
program would be a worthwhile addition for the other DeVry schools as well. The additional
campuses are in Los Angeles, Phoenix, Kansas City (Missouri), Atlanta, Columbus (Ohio), Dallas,

and Woodridge, New Jersey. The DeVry campuses in these cities would be able to offer regularly

scheduled walk-in exams, as Chicago already does, plus support and even testing facilities for
VECs already in place if they wished to use them. DeVry-administered VE groups are now giving
exams in various parts of Illinois and Indiana, and DeVry gave its first Advanced Class exam
in Chicago on July 24.

VEC District 13, The Pacific, Should Have A Resident VEC very shortly thanks to the Koolau
(Hawail) Amateur Radio Club. Now that the ARRL has also been certified, all 13 districts
have at least one resident VEC.

New Identifiers For Amateurs Upgrading In The VEC Program have been adopted by the Commis-
sion for August 31 implementation. These are /KL for Technician, /AG for General, /AA for
Advanced, and /AE for Extra. The unique session identifiers are being dropped.

PERMISSION TO BROADCAST ON 40 METERS FROM GUAM is being sought by Trans-World Radio Pacific,
a religious broadecaster. Guam is in ITU Region 3, which allocates 7100-7300 kHz to broad-
casters, but the FCC has not previously licensed 40-meter broadcasting in areas under its
jurisdiction. Comments on the proposal, RM-2959, are due in mid-September.

Clarification Of Broadcasters' Use Of Amateur And CB Communications is being sought in
RM-28-30, proposed by the Commission July I2. The proposal would relax present Part 73 and
97 requirements that Amateurs and CBers give prior permission before their communications
could be rebroadcast. Reporters, however, would still not be permitted to operate an Amateur
station for news gathering. The Comment period ended in mid-August.

TWO. AMATEUR RADIO OPERATIONS FROM SPACE SEEM LIKELY IN 1985, as WSLFL has been named a
crew member for Space Shuttle Mission 51H, scheduled for next November. WPORE is already
scheduled for Mission 51F in March, and indications are that NASA is reacting favorably to
the joint ARRL/AMSAT proposal that Amateurs on future shuttles be permitted to operate.

AN AMATEUR RADIO AUXILIARY HAS BEEN FORMED BY THE FCC'S FIELD OFFICE BUREAU, in conjunc-
tion with the ARRL's Communications Department. Assistance in monitoring and rules enforce-
ment will be the major focus of the new Auxiliary, which, like the VEC program, is a result
of Senator Goldwater's bill. Like the VEC program, coordination with the FCC will be through
regional or national Amateur organizations. ARRL is the first such group to sign up. Indi-
vidual Amateurs interested in joining the Auxiliary should contact John Lindholm at ARRL or
Elliott Ours at the FCC, 1919 M Street N.W., Room 744, Washington, D.C. 20554 (202) 632-7090.

6 September 1984
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System: .

.

World View Electronics has made owning a For your convenience, we've packaged five
satellite television receiving system affordable systems together (Systems 1 through 5). Or if
with a choice of products manufactured by the you wish, you can mix and match components to
most reputable names in the satellite TVRO your own specifications.
industry. Worried about installation? Relax. Installation.is

_Now you can choose the system that fits your simple because each system we sell includes an
needs and your pocketbook by ordering directly installation guide that makes installing your

from World View Electronics. system a breeze.
So call us today. With World View Electronics

you don't have to give up quality for price.

NicePrice & Good Advice

:
1527 US 31 West Bypass, Bowling Green, KY. 42101
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ground rod resistance

In the interest of brevity, Mason
Logan, K4MT, intentionally omitted
a detailed step in the derivation of
the equation shown in Appendix A
of ’Ground Rod Resistance’’ (July,
1984, page 95). For readers who
wish to follow the progress of this
derivation without interruption,
K4MT has prepared an addendum
to his article, available upon request
from ham radio. Enclose a business-
sized SASE. Editor

modular receiver

Dear HR:

Since publication of my article, “A
Modular Two-Band Receiver,” in July,
1983, | have received and answered
well over 150 inquiries.

It seems there is quite a bit of inter-
est in construction articles about com-
munication receivers. | have had letters
from all states and from India, South
Africa, Australia, New Zealand, and
several other countries.

Over the past year, however, some
minor errors in the article have come
to light. These errors have been cor-
rected in an errata sheet available from
ham radio (send SASE).

James J. Forkin, WA3TFS
Pittsburgh, Pennsylvania

seaworthy sealant

Dear HR:

I enjoyed Bill Orr’'s column in the
January issue in which he explained
the realities of coaxial cable construc-
tion. | was horrified, though, when he
suggested use of RTV sealant for
weatherproofing coaxial connectors. If
you've ever tried to remove that stuff
years later, you know what | mean.

8 September 1984

May | suggest an improved method
that we use aboard ship? First wrap the
connector with self-adhering rubber
tape (3M or similar), extending the
tape approximately 2 inches past the
connector end. Next, wrap in a similar
fashion with regular plastic electri-
cal tape. Then apply several coats of
Scotchkote™ (3M) weatherproofing.

This technique has proven very ef-
fective in this most demanding en-
vironment. Years later, it is a pleasure
to remove this “‘cocoon’’ with one slice
of a knife, and find a shiny connector
as good as it was on the day of
installation!

Scott W. Barber, WA2DRL
USS Trenton (LPD-14)

ground plane loop
Dear HR:
| would like to call attention to a
conflict in the details given in Bill Orr's
February, 1983, column of the ground-
plane loop antenna. Both the drawing
(fig. 1) and the text indicate that the
semicircle is to be 0.2 wavelength
long. In contrast, table 1 shows the
dimension to be 0.1 wavelength. The
article in CQ-DL doesn’t clarify this
either.
C.T. Atherton, WD6DUD
Bell, California
Mr. Atherton is correct. This same
conflict appears in all three references
(ham radio, Radio Communication and
CQ-DL). Do any readers know what
the correct tap distance should be?

software piracy

Dear HR:

There is a problem in the Amateur
Radio fraternity: software piracy.
Whether by ignorance or simple dis-
regard for the law, many Amateurs are
stealing copyrighted programs. Most
do not consider their theft a crime or
a serious problem, but unless this prac-
tice is discontinued Amateur Radio will
suffer.

With the influx of computers into
the hobby a degree of software piracy
was inevitable. Unfortunately the pro-
blem has become a blemish on

Amateur Radio. Thousands of dollars
have been spent in litigation involving
software piracy outside the hobby, and
| had hoped Amateur Radio would
police the problem internally and not
require legal action. Sadly this is not
the case.

I recently confronted two hamfest
exhibitors who were selling copies of
a Kantronics program. These people
were copying and selling our programs
to any Amateur willing to pay the
price. | bought one of the programs for
evidence and informed the seller that
legal action would be taken. This seller
was not a ham, but those buying the
program were. We have several other
examples of programs copied and
sold.

There are a few simple steps we can
all take as those interested in seeing
the problem solved.

1. Never buy copied software.

2. Report pirates to the software
manufacturer.

3. Don't allow illegal sales at your local
hamfest.

Kantronics plans to prosecute those
who steal our programs, as we have
in the past. But without the assistance
of the entire Amateur community the
manufacturers will not be able to stop
pirates from stealing their profits. If
manufacturers are not able to sell
enough products to make a profit
other new and improved programs will
not be written. Don’t let the greed of
a few deny the hobby of future expan-
sion. Let’'s throw the bad apples out
before they ruin the whole barrel.

Mike Forsyth
Marketing Director
Kantronics, Inc.

An Ohio-based dealer charged with
selling pirated Amateur Radio and
other types of software at a Michigan
hamfest has been fined $2000 for viola-
tion of United States copyright law. In
its July 17 decision, the federal court
in Toledo awarded damages to Kan-
tronics, who initiated the suit, and
issued a permanent injunction against
further production and distribution of
the illegal software.

— Editor



FREE MF] SOFTWARE

Free MFJ RTTY/ASCII/CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCII, CW. Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1225 cable. On tape. Available separately for $29.95.

RTTY/ASCII/
AMTOR/CW
INTERFACE
CARTRIDGE
FOR
VIC-20/C-64 wriizn® 69 %°

FREE MFJ RTTY/

ASCIl/CW Software
INCLUDES MFJ-1228, SOFTWARE ON TAPE. ADD

VIC-20 OR C-64 AND RIG TO ENJOY COMPUTER-
IZED HTTWASGIIII:W ORDER MFJ-1228/MFJ-
1264 FOR VIC-20, MFJ-1228/MFJ-1265 FOR C-64.

Most versatile RTTY/ ASCII/AMTOR/CW Inter
face cartridge available for VIC-20 and Commodore
64. Gives you more features, more performance,
more value for your money than any other interface
cartridge available.

Same Interface cartridge works for both VIC-20 and
Commodore 64. Plugs into user's Hm

Choose from wide variety of RTTY/ASCII/CW,
even AMTOR software. Not married to one on-board
software package. Use MFJ, Kantronics, AEA plus
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 gives good copy when
oné tone is obliterated by QRM or selective fading.

Easy, positive tuning with twin LED Indicators.

Narrow 800 Hz active CW filter. Automatic PTT.

Exar 2206 sine generator for AFSK ’

Shieided XCVR AFSK/PTT Interface provid-
ed. Plus or ;n’lnus cw out;]m FSK out.

Powered by computer (few ma.), no power amghr
to buy or extra wire to dangle or pick up/radiate RFI

Glass epoxy PCB. Aluminum enclosure. 4Vax4Yax1".

UNIVERSAL SWL RECEIVE

ONLY COMPUTER INTERFACE

FORRTTY/ASCII/AMTOR/CW
MFJ-1225

'69% ‘.

FREE MFJ RTTY/ASCII/CW Software

TAPE AND CABLE FOR VIC-20 OR C-64. ORDER MFJ-1225/
MFJ-1264 FOR VIC-20 OR MFJ-1225/MFJ-1265 FOR C-64.

...-...;!j";. 4

Use your personal computer and communications
recelver to receive commercial, military and amateur
RTTY/ASCII/AMTOR/CW traffic.

Plugs between recelver and VIC-20, Apple, TRS-
BOC, Atarl, TI-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software

Coples all shifts and all speeds. Twin LED Indlcators
makes tuning easy, positive. Normal/Reverse switch
eliminates tuning for Inverted RTTY. Speaker out
Jack. Includes cable to interface MFJ-1224 to VIC-20

UNIVERSAL 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 other personal computers. Uses

MFJ, Kantronics, AEA software and other RTTY/CW software.

FREE MFJ R'ITY!ASCIIICW Softm
COMPLETE PACKAGE INCLUDES MFJ-1224, SOFTWARE

CABLES. YOU NEED ONLY ViC-20 OR

MF.J-1224/MFJ-1265 FOR C-64

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,
T1-89, Commodore 64 and most others.

Use MFJ software for VIC-20, Commodore 64 and
Kantronics for Apple, TRS-80C, Atari, TI1-99 and
mosl other software for RTTY/ASCII/AMTOR/CW

tuning with twin LED Indicators.

I:m 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.

C-64 AND RIG TO ENJOY COM-
PUTERIZED RTTY/ASCII/CW. ORDER MFJ-1224/MFJ-1264 FOR VIC-20.

MF] RTTY
"OMPUTER INTERFACE

MFJ-1224

$9995

Automatic tracking copies drifting signal.

Exar 2206 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 sockst allows interfac-
ing to nearly any personal computer with most appro-
priate software. Avallable TTL lines: RTTY demod
out, CW demod out. CW-ID Input, +5 VDC, ground.
All signal lines are buffered and can be inverted
using an internal DIP switch

Use Galfo software with Apple, RAK with VIC-20
Kantronics with TRS-80C, T1-99, NAEU with TRS-80

ON TAPE,

SUPER RTTY FILTER

MFJ-725
$ 39 95 i rmnmmrwut.r_nnn
|78 ..
Super RTTY
filter greatly

improves copy under

crowded, fading and weak signal conditions.|mproves
any RTTY recelving system. B 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.

or Commodore 64. 4'/ax1%x4% Inches. 12-15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

I, IV. Some computers with some software may re-
quire some external components
Metal cabinet. Brushed alum. front Bx1%x6 in
12-15VDC or 110 VAC with adapter, MFJ-1312,$9.95
MFJ-1223, $20.95, RS-232 adapter for MFJ-1224.
cw INTERFACE CARTRIDGE
FOR VIC-20/C-64
: n . High performance CW
\ Intertace cartridge. Gives
axcellent performance
’ 3995 MFJ 1226 under weak, crowded, nolsy
conditions. Works for both VIC-20 and Commodore
64. Plugs into user's port

4 pole 100 Hz bandwidth active fliter. 800 Hz
center 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 Kantronics, AEA other software

Also copy RTTY with single tone detection

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INS0DAYS FOR PROMPT REFUND (LESS SHIPPING)
» One year unconditional guarantee * Made in USA.
= Add $4.00 each shipping/handling * Call or write
for frea catalog, over 100 products.

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

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
800-647-1800. cail 601-323-5869
In Miss. ana outside continental USA
Telex 53-4590 MFJ STKV

=

More Details? CHECK — OFF Page 150
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Kantronics Interface II

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

E<Kantronics

- interface. Interface II features a highly

Qensttlve 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.

Interface 1l

X-Y scope outputs and dual interface uutputs for
VHFandHFcormettimamlnlntetfacellmpaﬁ
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/ASCIL Features include Split Screen Display,
Message Ports, Type-ahead buffer, and printer compatibil-
itv. Apple Diskette $29.95, VIC-20 cartridge $49.95. Atari
board $49.95. TRS-80C board $59.95, TI-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 Vic-20 and
Commodore 64 cartridge is just Amtorsoft ($89.95).




Kantronics UTU

The Universal Terminal Unit
For Everyone Else

KeKantronics UTu
UNIVERSAL TERMINAL UniT

Suggested Retail Price 199.95

KANTRONICS SETS

~ UTU allows any computer with an

- RS232 port and a terminal program to
interface with any transceiver. Additional
software isn’t necessary with UTU, as an

_internal microcomputer gives the unit data
processing capabilities to send and receive
in four coded amateur formats; Morse code,
Radioteletype, ASCII, and AMTOR.

Sample terminal programs for IBM,

TRS-80 Model IlI and IV, Kaypro, and other
computers are included in the manual.
Enhanced features can be user defined by
altering the terminal program, giving you

' KANT A NBLW STANDARD WITH
'~ KANTRONICS UNIVERSAL TERMINAL UNIT.

T T D

U 5

flexibility to program for your specific needs.

The Kantronics Universal Terminal Unit
can send and receive CW at 6-99 WPM;
RTTY 60, 67, 75, 100, and 132 WPM;
ASCII 110, 150, 200, and 300 baud; and
AMTOR. Dual tone detection and our
unique bargraph tuning system make tuning
fast and easy. Additional LEDs indicate
Lock and Valid status during AMTOR
operation. The RS232 port is TTL or RS232
level compatible.

If you've been waiting for a Kantronics
system for your computer, the wait is over.




the development of
Amateur SSB:

a brief history

70 years of progress
marks this familiar mode

Single-sideband radio telephone transmission in
the Amateur bands — even well into the VHF region
— is taken for granted these days. But it wasn’t always
so. Many Amateurs remember the days when ampli-
tude modulation with full carrier {AM) reigned
supreme. (For some it still does — Editor.)

While the era of Amateur SSB is generally con-
sidered to have begun with an article published in 1948
by Arthur Nichols', much work was done well before;
basic groundwork, in both theory and in hardware,
was completed as early as 1933 by the ARRL and other
groups. Unfortunately, much of this work was con-
sidered too complex for the Amateur community, and
was consequently not published.

early history

The earliest written analysis of an amplitude
modulated signal consisting of a carrier and upper and
lower sidebands separated by the modulating fre-
quency was made by Carl R. Englund,in a paper dated
August 19, 1914.2 Englund who worked for the Bell
System, recorded his analysis in his engineering
notebook, but no record of what — if any — use was
made of this information survives today. There is
evidence that others were aware of the existence of
sidebands, but Englund’s analysis is apparently the
earliest record to survive. In 1915, for example, H.D.
Oliver, a telephone company engineer working trans-
atlantic radio telephone at NAA, the then-new Navy
radio station at Arlington, Virginia, considered the use
of SSB for solving the problem of communications.
Oliver proposed to tune the antenna to eliminate the
carrier and one sideband, which would have been en-
tirely practical because the transatlantic tests were
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made at 5000 meters (60 kHz), where antenna Qs are
necessarily very high. But because the tests were car-
ried out using AM, nothing appears to have come of
this idea.

The fact that SSB, with or without a carrier, was
considered as a means of transmitting information im-
plies not only knowledge of the existence of side-
bands, but also of the fact that information is con-
tained therein.

No attempt was made to develop SSB for radio
communication purposes at this time, probably
because of the complexity of the receiver that would
be required. State-of-the-art receivers in those days
consisted of several stages of RF amplification — a
detector followed by several stages of audio ampli-
fication. Likewise, filter design, too, was primitive by
today’s standards.

first SSB transmitted on a wire

The only organization to demonstrate interest in
SSB was the Bell System, which developed the tech-
nique for long distance wire-line telephony. The first
commercial wire carrier system using SSB was placed
in service in 1918. SSB techniques were used exclu-
sively for long distance telephone circuits until rela-
tively recently, when they were replaced by pulse-code
modulation (PCM).

The first application of SSB to radio was made in
1922, again by the Bell System. Bell set up an SSB
transmitter, operating on 57 kHz, at Rocky Point, Long
Island, and the British Post Office established a re-
ceiving station at New South Gate, England, near
London. One-way communication was established in
January 1923, proving the feasibility of SSB for trans-
atlantic communication. The return message from
England came by transatlantic telegraph cable. When
a transatlantic radio telephone circuit was put into
commercial operation on long wave (57 kHz) in 1927,
SSB was used. As the traffic increased and additional
channels were needed, these were operated in the

By John J. Nagle, K4KJ, 12330 Lawyers Road,
Herndon, Virginia 22071



500—
3000

AUDIO

BALANCED
MIXER

BAND
PASS

95-7.0
kHz

190.5-193
Mz

3957-3959.5
AHZ

BACANCED
MIXER

BALANCED
MIXER

—

o
VOICE —— AND

FILTER FILTER

10 #42
OSCILLATOR
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short-wave band (HF, in today’s terminologyi. In-
terestingly, short-wave circuits used AM because SSB
techniques for HF were not perfected until 1936.

amateur SSB

As has often been the case in the history of Amateur
Radio, one or two hams or rather groups of hams
developed techniques for Amateur communications
that closely paralieled work going on in industry. In
the early 1930's, while Bell was adapting the SSB
techniques used on wire-line to HF radio for trans-
atlantic telephone circuits, two Amateur groups were
working on Amateur SSB.

The first record of the development of an SSB trans-
mitter for Amateur use that | have been able to find
appeared in a series of three articles by Robert M.
Moore, then WEDE!, in a magazine called R/9; a block
diagram of Moore’s transmitter is shown is fig. 1.3
{Old-timers will remember R/9 as a first-rate technical
magazine. In fact, one of the issues describing Moore's
SSB transmitter also features an article on how to
build a parabolic antenna — interesting reading even
today! The name R/9 was lost when the monthly
publication merged with Radio in January, 1936, after
which Radio itself became a first-rate technical
magazine.} Moore acknowledges having drawn on the
published data of the Bell System ‘‘for a portion of
the material used” in his series.

The second group working on SSB was an ARRL
team led by James J. Lamb, then Technical Editor of
QST. At the Board of Directors’ meeting held on May
12, 1933, Bernard J. Fuld, W2BEG, director of the
Hudson Division, moved:

““That the technical staff of QST is in-
structed to investigate the feasibility, and,
if feasible, is instructed to undertake the
development at reasonable prices, of ap-
paratus and methods of single-sideband
and carrierless ‘phone transmission’.”’
The motion passed unanimously.*

As a result of this motion, K.B. Warner, W1EH, who
was secretary of the League as well as Editor-in-Chief
and Business Manager of QS7, sent a memorandum
to James Lamb; because of its historical interest and
the insight it provides into the personalities of the peo-
ple involved, it is reproduced in fig. 2.

The memorandum was followed by a short ARRL
inter-office memo (fig. 3) adding directional antennas
to SSB and encouraging a ‘'serious attempt to accom-
lish something.”’ The list of names at the top of the
memo is worth reviewing; how many of these people
can you remember?

Lamb and his associates did go into a huddle, as
requested; Lamb wrote a 12-page report, which he
forwarded to Warner on September 25, 1933. While
the report is too long to reproduce here, an excerpt
(fig. 4) is included because A.L. Budlong (then ARRL
Communications Manager) wrote some comments on
this part of Lamb’s report. Fig. 5 shows Budlong's
comments on Lamb’s SSB report.

Although Lamb’s report was never published in QST
as originally written, a later, revised version was
published in the October, 1935 QS7.% This article was
not listed in either the table of contents for that issue
or in the annual index published in the December 1935
QsT.

The decision of ARRL management not to pursue
development of SSB as a means of reducing phone
band interference was apparently based on the
assumption that SSB equipment was too complicated
for the average Amateur in 1933-34.

At that time, it was the policy of League officials,
as well as the QST editorial staff, to do everything
possible to encourage more people to become
licensed Amateurs. This was believed necessary for
the preservation of Amateur frequency allocations in
the short-wave bands that were (and still are) essen-
tial for its continuation. In 1933-34 there were only
about 20,000 licensed Amateurs — a small force in
comparison to the highly organized, well-funded
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JJL:

By vote of the Board of instruotors, we are instructed to inves-
tigate the feasibllity of spplying to amateur operation single-side-band
and carrierless phone transmission, and if we find it feasibile we are
further instructed to produce cheapest-possible apparatus to accomplish

it.

1 now place this metter in your hands. Suggest you and your cohorts

do a bit of reading up on it anmd then go into a huddle. I shall then
need & written report of what you find and what you propose to do about
it. 1 believe that that report will either state that there is ND

and give definite reasons why not, or will find ND except in a limited
extent in which you propose certain inveatigation and further report,
or (theoretically at least; will find that there is good possibllity
of accomplishing something and that lab work is going to be undertaken
along such-and-such lines, with a further report to come.

It is my instant impression that there is ND. I think thet that will
be the offhand opinion of all of you. I ask you-all, however, to
put on your amateur thinking-caps and dlook at this from the tradi-
tional amateur point of view that there 1s always a new way to skin
a ocat, Without any doubt at all any such development would be of
tremendous importance -- as an amateur achievement, as a commercial
development of vast worth, as an immense practical aid in congested
amateur phone territory. To be acceptable, your report will have to
show to the Board why it is not practicable to build such amateur
phone stations, e.g., because it would have to have a filter that
cannot be produced for less than $3000.

1 do not know whether an autodyne receiver is capable of supplying
the carrier for suppressed-carrier transmission or not. If 1t is not,
and 1f 1t is not possib’e to use any local oscillator easily to
supply the missing carrier, L should think that method of small
interest to us.

+ also wish to suggest your consideration of partial-sideband
xrxrxm suppression if you do not find it practicable to attempt
f1ll suppression of one sideband. I mean, a method using a filter
so as to cut off all frequencies above the value recessary for
réasonably good speech, thus suppression unnecessarily high voice
frequencies, harmonics, etc. L belleve that a filter to do that
can bhe built for a very small fraction of the cost of one necessary
for eliminating one sideband neatly.

eesceoce

At this stage in my note-writing you and Hebie have used up my
remaining time but I have just discovered that I have, compact in
one booklet, all the studies made of this thing by the COIR and I
am going to conclude by handing you this publication of Opinions,
calling your attention to pp. 59 to 74 relating to thie subjeot.
Thé booklet is to be returned to me, please,

HW?

KBW 6/6/33

fig. 2. K.B. Warner, League secretary and Editor-in-Chief and Business Manager of QS7, sent this memo to QST Technical
Editor Jarmes Lamb.
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Amadrican Redio Relay League
OFFICE MEMO

Beaudin Hebert Mr. Maxim
Reakley Heughten Mr. Stewart
Budlong Houldson Mr. Sezal
Chamberlain Hull

De Sota Larb

Grammer Rodimon

Handy Scanlan

Please note and return to me.

Returned noted; thanks.

Referred to you for necessary ac4isn,

For ysur files.

Please jive me informatior on marked portion.

Please note and file.

What do you think about it?

For your :information.

When finished with your part, please pass on
to

I have just discovered that it was Fuld's intention
to include in that motion re sideband suppression,
eta., the sudbject of directional antennss. That

is a separste and large order, but one that you
might take a loock at in your cmference.

I ooncluded my note of vyesterdsy without saying
(as I meant to, that I want you fellows to make a
sarious sttempt to accomplish something along the
desired lines if i1t 1s feasible.

fig. 3. Brief inter-office memo urged League staffers to
make a “serious attempt to accomplish something.”

entrepreneurs and industrialists representing commer-
cial communications and international broadcasting,
who wanted to take over the Amateur frequency
assignments for their own use.

The League felt that the best way to increase the
number of licensed operators was ta describe equip-
ment that was ‘‘sure-fire”’ in ali League publications;
that is, equipment that was easy to build with simple
hand tools and certain to work without elaborate test
equipment or much experience on the part of the
builder. There was concern that if a newcomer started
out in Amateur Radio by building the latest equipment
— an SSB rig for example — he would probably be
unable to make it work, and would become dis-
couraged and leave Amateur Radio.

Because Amateur Radio is flourishing today, we can
only speculate about what the outcome might have
been if the Amateur community had actively pursued
SSB in the early 1930s. If the Bell System, with all its
resources, which were substantial even then, was not
able to develop practical SSB equipment for HF radio
until 1936, it seems likely that it would have been all
but impossible for individual Amateurs to have done
itin 1933 or 1934. (Even today, most Amateurs prefer
to buy, rather than build, their SSB equipment.)

The League did stick to their “’keep it simple”
philosophy, despite the frustration of some technical
people at ARRL headquarters who would have pre-
ferred to have been able to continue their pioneering
developmental work in Amateur SSB for professional
reasons.

Even though the ARRL did not pursue the develop-

-5
The first of these, suppressed-carrier double~side-

band transmission, would eliminate the steady-tyose interfer-
ence resulting rrom the heterudyning of undesired carriers with the

wd  woul§ redu datertion Lo Selective Luds n;’ .
carrier of a deslred station Abut would require the Zame frequency
band-width as would normal (carrier and double-side-band) trans-
mission. Simple suppressed-carrier transmission alsqlmight have
an economic advantage in that the full capablility of a linear
r.f. stage could be utilized for the intelligence-carrying side-
bapd pawer to the exclysion of the carrier power thzt normslly
is tranamitted. In a 1008 sinusoidally modulated wave, 2/3 of
the total power Is represented by the carrier and 1/3 by the side=-
bands.\gj;/ For instance, whereas a truly linear amplifier of
300-watt maximum capability would have but 100-watt side-band
output with a normal 1J0% modulated wave, with the carrler sup-
pressed the side-band power with the same sujlifier theoretically
could be us high as IO watts, representing three timzes the
intelligence-carrying power of the carrier-and-double-side-band
capabillt /. TFrom the =mateur point of view this advantnge is more
apparent than real, however, because & given r.f. z2mjlifler when
operating Class-B snd wmem handling only side-band sower has
negligible advant:zge in side-band output over the same amilifier
when ogeriting Clasy-C with plate modul-tion in the systen of

carrier-and-double-side-band transmission generally used by ame-

tours.  RbAStes-slis bio plbecoupprested GertiTTTIFat et

Secend sfen -
1:;¥ansﬁzislg# of the carrier and one side-hand{’@lth the

other side-band suppressed, 1s technically less feasible than

-8
suppression of the carrler and elimination of one side-band

because elimination of one side band without affecting the carrier

would be more difficult than suppression of the carrier with

elimination of one side-band. This sycyes hardly merits consid-

eration. Although it would seem to offer advantages in that the

frecuency band required would be lessened by the one set of side-
band components eliminated, it would offer no opportunity of
reaslizing greater lntelligence-carrying output from a transmitter
of given peak-power rating than is obtained with carrier and
double-side-band transalssion. The gain would be negligible in
view of the additlonal technlcal complexities involved. The
heterodyne interference problem would be in no wise lessened,

d pystte,
JAEBignei: dy single-side-band trans-

YT
mission with the carrier suppressed)appcars to be not only the
most econoimical in frequency-band reruirement and in utillzation
of transmitter cepability, but also to hold less technical compli-
cation in reception than the first-mentioned type (double-side-~
l}a:\d)‘{‘:ndﬂ‘s:‘j.lk];tl'e‘sshi;e‘chnical '*omjilli*coapttizr: g?birin?n"is?vi.on{:::‘han\-,/
the second type (carrier and one side-band) ., The present object-
ive must be yriwarily the minimizing of the interference prablen,
so far =5 that may be possible, to the end thatAw utiliza-
tion of the available amateur 'phone bands mzy be hoped for. Hence,
only single-side-band suppressed-carrier transmission warrants
our serious conslderation. This view is reinforced by the
receiving consicerstions to be discussed later.
Carrier Suppression

Two means of suppressing the carrier-frequency comyonent

are passible. One would be a filter having sharp attenuation

at the carrier frequency and passing either one set or both sets

fig. 4. Excerpt from Lamb’'s 12-page report, sent to
Warner on September 25, 1933.
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Bottom p.3, top p.4. I do not agree., The sole aim of Board's hope 1is
to increase effective width of fone bands by changing amateur radio to a
svetem that requires fewer kc for a transmitter. &imix Jim departs from
the point whenh he damns this system by saying it offers no opportunity
to incresase output from given tubes, Nobody cares. Nobody cares even
1f output is decreassed -- if stations now occupy only half as much room.

Considering dif ficulty of replacing carrier, and of tuning at receiver
with supnressed-carrier method, I hardly can embrace 1t., I am most

supporting references.

Having read it,

It 18 too goddamnably impartilal.

sither way.

of the imnracticaBilitye...”

reluctant to accept, 21E'S top of rage 4 that it is too difficult to
suppress just one . He there makes bold statements with no
His language looks more like prejudice than
logic that the reader embraces because it is self-warranting.

At this moment I've read only first 31 pages, but I here make note that
I'm pretty sure that the only feasible 1dea 1s suppression of one sidebandd.

Bottom of page 4 needs a statement to this effect:
let's now have a look at methods that give this form of tr mnsmisslon.
The first thing to consider 1s suppressing the carrier...."

Too deep a subject for me to do my

own deciding, I'm ready to accept the author's views, but I don't even
know what he thinks. With almost no effort, he could make me think

It needs just a bit of blas here, since 1t really is headed
somewhere -- to prove something or other,-- isn't 1t?
pronf of the futility of aspiring to so and so.....

(Imagine my urging bias here, condemning it in 24 paragraph)

fig. 5. A.L. Budlong, ARRL Communications Manager, added comments to this copy of Lamb’s report.

"All right, then,

Hiatus now,

"Further in
"Another example

ment of SSB in the 1930s, individual Amateurs did.
James Lamb continued to think about it and proposed
some interesting ideas — revolutionary in those days
— including the transceiver concept of using the same
oscillator for transmitting and receiving that is the
backbone of all SSB transceivers today.

Fig. 6 shows an SSB generator using Lamb’s crystal
filter circuit. This sketch is dated June 18, 1933 — over
50 years ago. Notice the signatures of witnesses: F.
Cheyney Beeklye, QST Advertising Manager, and
Ross A. Hull, Associate Editor.

Another interesting and novel (in 1934) circuit for
a modulator is shown in fig. 7. Here, two tubes are
connected with the anodes in push-pull and their con-
trol grids in parallel. RF excitation is applied to the
parallel connected control grids. This represents the
carrier frequency, which is eliminated in the push-pull
anode circuit. The audio information is connected,
push-pull, into the suppressor grids. This circuit has
the advantage that the RF and audio are kept
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separated. (This disclosure was witnessed by Ross
Hull.)

Probably Lamb’s most dramatic development was
the SSB transceiver sketched in fig. 8. This is basi-
cally the same block diagram as the SSB transceivers
that began to appear on the market in the early 1970s.
One slight difference may be interesting, however.
Lamb perceived a receiver tuning problem with SSB.
With AM, the practice was to tune to maximize the
carrier. With SSB, this was no longer possible,
because there is no carrier. To solve the receiver
tuning problem, Lamb envisioned transmitting a 1 kHz
tone; the receiver would be tuned until the 1 kHz tone
was actually 1 kHz. When SSB systems came
into actual use, the tuning problem was solved by
Amateurs in a much simpler manner. Amateurs simply
tuned the receiver until the voice sounded the most
“‘natural.”’

Unfortunately, these developments in theuse of SSB
for Amateur communications were not publicized.
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SANTEC Handhelds just got a little smarter, with new com-
puter-control software designed by U.S. Hams who are also
professional programmers. Now SANTEC Handhelds, which
were the first to offer you varactor diode tuning in a hand-
held, first to offer you thick-film technology, first to provide
3.5W as a selectable handheld option and first to give you the
time of day on a handheld read-out, have made another user-
friendly leap forward in the logical progression of computer-
controlled handhelds.

Now three SANTEC Handhelds can lock out selected memory
channels from the memory scan, allowing you to check your
favorite frequencies much faster, without interruption from
less commonly used ones or from unprogrammed memory
channels. SANTEC Handheld's new operating programs now
allow you to store variable offset values in all 10 user-written
memory channels; and, as always with SANTEC Handhelds,
your stored offset automatically comes back when you select
a channel through the memory mode, and the plus or minus
indication shows on the LCD display.

Other new features are the provision in Memory 9 for split
memory offset operation, for those really unusual offset situa-
tions, and the capacity for hardware storage of a special PL
tone for each memory channel (requires an optional
encoder, available December, 1983). The new SANTEC Hand-
helds will also accept the keyboard input of all frequencies as
either short, fast 4-digit numbers or the familiar 6-digit ver-
sions: your SANTEC Handheld is smart enough to know what
you want, either way.

The handhelds with the most now have more for you: Don't
you dare settle for anything less: get your hands on a SANTEC
Handheld today!

The Smarter Handhelds, clockwise from upper left: ST-142 VHF Transceiver;
ST-442 UHF Transceiver; ST-222 VHF Transceiver, operating from the ST-4QC
Quick-Charge Battery Charger & Power Supply; STLC Leather Case and

Strap; ST-MC Mobile Charger; MS-50S Remote Speaker; ST-S00B3
Rechargeable 500 mAhr NiCd Battery Pack; ST-EC External Charge Adapter;
SM-3 Speaker Mic; ST-HA-1/HBM-1 Head Set Boom Mic & Adapter
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Amateur SSB — phase two

The second phase in the development of Amateur
SSB began during and immediately after World War
Il. O.G. Villard, then W6QYT, had become interested
in SSB during the war. Although he was aware of
Moore’s work in 1934, he was intimidated by the filters
required by Moore’s rig. This apparent handicap led
him to develop a phasing technigue to generate SSB.
As often happens to inventors, Villard discovered that
the phasing technique had already been devised, and
had been patented in the late 1920s.

The phasing technigque offered the advantage of
eliminating the need for elaborate filters and reducing

’

the number of frequency translations required. Filter
technology was still in its infancy, and few Amateurs
had access to the test equipment necessary for veri-
fying a filter design. The biggest component problem
lay in the design and construction of the required in-
ductors, with adequate Qs in the required frequency
range.

As mast readers will recall, with the phasing method
of SSB generation, two components of the carrier 90
degrees apart in phase are developed; this was not dif-
ficult to do in the early 1940s. Similarly, two com-
ponents of the audio voltage — also 90 degrees apart
in phase — are developed. This posed much more of
a problem for Villard, who attempted to use one phase
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unmodified and to develop a wide band, a 10:1 fre-
quency range, and an audio channel shifted 90 degrees
in phase. This proved to be a real problem because
of the relative bandwidth required.

This problem was not solved until R.B. Dome®
showed that it was not necessary to actually shift the
audio signal 90 degrees, but only to develop two audio
voltages that were 90 degrees apart and then describe
networks to do this. Fortunately, Dome's networks re-
quired only resistors and capacitors — no inductors.
With this development, Villard was able to proceed
with the actual construction of an SSB transmitter.

At the time, Villard was teaching electrical engi-
neering at Stanford University. He and some of his
students constructed an SSB transmitter using the
phasing method and operated it on 20 meters from
the Stanford Amateur Radio Club's station W6YX.”
Surprisingly, many Amateurs were able to copy SSB
with their AM receivers; their reports were extremely

positive. Villard's transmitter used four 813 tubes in
the output stage and was capable of much more
power output than the filter-type transmitters of the
time. The SSB signals were generated at the operating
frequency (20-meter band) so that no frequency trans-
lations were required.

About ten days after Villard’s group began trans-
mitting, another SSB signal appeared on 20 meters.
Arthur Nichols, then W@TQK, had built an SSB rig
using the filter approach in only about five days, after
hearing W6YX’s SSB signal. This was a remarkable
accomplishment, especially for that time; even today,
most Amateurs would have difficulty building an SSB
rig in five days.

filter approach to SSB

The January 1948 issue to QST featured an article
by Nichols describing his SSB transmitter. Two related
articles also appeared in this issue: one by Byron

S Qo)) a Pl coveny

Bl /\J»%- COE TS FU S s 3

m RUE auput, Srvdosy
St

{ Sl e r/éu—-u

“a

A

-

K, F,
Eroitating

CF)

Ry~ Qi Resk s

Re- Sdio \euﬁu_j tesis For,

Al
L entod

%W»(}\»«S Wﬁ)*—i wc‘««l\*\—\

= 1)
.\‘.. MANE
g‘lf bl‘!i, E o

Vv b, - Pewhio- Tap< et ew Gt Tubes
T' . R.F fb\Pn,f' f*wij-er/wu- (C-apled hg“l’/?"”‘"’ﬁgfsyb
T, - A bie &°“?l"“‘j Tl'“«lf;vm.;,ﬂ
Ty - R.E Qubpwt Tresformen
C-’| - LKP\«*’ TKK:KJ CO’L»M‘Q,_
ey - R.c. Qmp]:uj Comd e Serms
Cy - R BQ’-P“‘S Covdandecy
Ce - ROE by Posy  Condec o

fig. 7. Modulator circuit separates RF and audio.

Tode — kb beds)
W%% S (pha

- fawd

S;Jg- b wad “"-"f‘*‘“ it Qderiw \-ou-nhm‘.r,..‘[, )

Signe)

Q’( - O"\Tpu\.f' Tu K:“j Cow e s ¢
’RF:C~ RF, Qaqr(gs

FC . R.F. Catrven /:r—c7:, ety

F,“ - Mod ILH'LLj (:"€7'4€4—-.(\\/,

GCT'FM* UPP:{— v d  foww er Sridebend F’Uluu./'q'

Eb) Ed + EC G- € e Pla(’t’/ SC € e dud $u”r¢.uu %’hﬁ

20 September 1984



SWZ&W z)\«rxw (narreaaoneatio. Ton B,

Yo NMtteatay Aesd Lo W)M% Mdﬁtm

Oso'NJ

Mic.
3 m
’.
(1k Y
({.. Kc)

iSt M‘duhhv H

g@j %g E! Chomr

o ,; (sook<) é .l_
q
‘ 0‘,.0 ‘ ‘ (Itae Ke)

2 nd Medllobor
F S aeu-.c c“, ¥ (& —?.) "ﬂ,-‘f + ?:‘;l:-z“-

Yha\ Filter L(qﬂﬁ b k;(omm @ool ) bed

Ravmsnic Mow: tovi nyOet.

GQenereter

H s meonic Genoretor

fig. 8. Lamb’s SSB transceiver.

AUDIO

250-
3000

VoIcE O————

BAND
PASS
FILTER

9.25-12 540.75- 14,206.25
Mz 538 14,209
11,74 11,74
BALANCED BALANCED l BALANCED l
MIXER MIXER MIXER
AND AND AND
FILTER FILTER FILTER 20 METERS
o ahr 550 13,665
SCILLATOR e rhs
° 0SCILLATOR oscILLATOR

fig. 9. Block diagram of 20-meter SSB transmitter developed by Arthur Nichols circa 1948.

Goodman, W1DX,® who explained the theoretical as- similar to Moore’s 1933 rig — is shown in fig. 9.
pects of SSB, and a second by Villard,® in which he Nichols used a 10-kHz filter to eliminate the carrier and
described the early SSB on-the-air tests from WEYX. undesired sideband with two frequency translations

A block diagram of Nichol's 1948 transmitter — to 20 meters. Moore used two translations to 75
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meters. From a cursory examination, it appears that
Nichol’'s and Moore's filters used Bell System
technology; both appear to have been based on
telephone carrier filters, with Moore using the next
lower carrier channel slot than Nichols. Nichols ob-
tained his filter from the late Fred Berry, formerly
WOMNN.

By this time SSB enjoyed the active support of the
League and others: additional theoretical material and
improved techniques and equipment appeared in rapid
order. In fairness, it must also be pointed out that the
level of technical sophistication of the Amateur com-
munity had been greatly raised by the rapid develop-
ment of electronics during World War Il and by the
large number of people introduced to the new tech-
nology both at home and in the field. This — coupled
with the increase in the ranks of Amateur Radio
operators and the fact that work done by Amateur
Radio operators was more widely recognized — im-
proved the political posture of Amateur Radio in its
struggle against commercial and international broad-
cast interests in the battle for frequency allocation.

final comments

Arthur Nichols designed and built his SSB trans-
mitter independently of other workers in the field. First
licensed in 1931, he has always been a home-brew
type, and is currently WEEVL in Fallsbrook, California.

In addition to the SSB transmitter Nichols used
himself, he built two more transmitters which he sold
to the National Company of Malden, Massachusetts.
At the time, National was one of the leading manufac-
turers of Amateur equipment. | assume Nichols' trans-
mitters were to be prototypes for a National SSB
transmitter; if so, National could have had an early lead
in supplying SSB equipment to the Amateur com-
munity. But National was unfortunately having finan-
cial problems and chose not to take advantage of the
opportunity.

Nichols’ interest in SSB came about naturally. His
father was the late Dr. H.W. Nichols, an engineer with
the Bell System who worked on the development of
SSB radio equipment for transatlantic radio telephony
service. Dr. Nichols was sent to England in 1923 to
work with the British Post Office on arrangements to
receive the Bell System transmissions mentioned
earlier. While in England, he presented a paper before
the British Institution of Electrical Engineers on the
transatlantic radio telephone problem.'® The elder
Nichols died in 1925 and did not live to see the long-
term results of his work.

| have not been able to locate Robert M. Moore,
formerly W6DEI, and | believe, with regret, that he
may be a silent key. | would be happy to hear from
anyone who knows (or knew) Moore, and particular-
ly from anyone familiar with his interest in SSB.
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an audio automatic gain control

Circuit converts
50 dB input dynamic range
{0 constant output

In a recent ham radio column,® Bill Orr commented
— correctly, | believe — on the relative lack of use,
in Amateur Radio, of state-of-the-art developments in
audio processing technology. Perhaps this is so be-
cause commercial audio processors are very expen-
sive, or because the broadcast quality frequency re-
sponse and distortion characteristics of commercial
equipment represent a higher degree of precision than
is really necessary in Amateur Radio applications —
a kind of technological “‘overkill.”

This article describes an automatic gain control
(AGC) amplifier that can be used in several Amateur
Radio applications. Simple and inexpensive to build,
it will maintain, at a maximum gain, a constant out-
put level within +2 dB over an input level range of
50 dB.

As a broadcast engineer, | developed this circuit in
hopes of eliminating the need for announcers to con-
tinually adjust levels for program material arriving by
twisted pair. Amateur Radio applications could include
autopatches, phone patches, and repeaters. (Imagine
a repeater that is modulated to a constant level regard-
less of the received signal’s deviation!) When used
ahead of any transmitter, the AGC functions much like
a compressor used in commercial broadcast operation.

circuit description

The AGC schematic is illustrated in fig. 1. An audio
signal applied to U1, an MC334QP, is passed through
to the 741 operational amplifier, U2. After being
amplified, the output signal of U2 is sampled and ap-
plied to a negative voltage doubler/rectifier circuit
composed of diodes CR1 and CR2 along with capaci-
tor C1. The resulting negative voltage is used as a con-
trol voltage that is applied to the gate of the 2N5485
JFET Q1. Capacitor C2 and resistor R2 form a smooth-
ing filter for the rectified audio control voltage.

24 September 1984

The JFET is connected from pin 2 of the MC3340P
to ground through a 1-kilohm resistor. As the voltage
applied to the gate of the JFET becomes more nega-
tive in magnitude, the channel resistance of the JFET
increases causing the JFET to operate as a voltage
controlled resistor.

The MC3340P audio attenuator is the heart of the
AGC. It is capable of 13 dB gain or nearly —80 dB
of attenuation depending on the external resistance
placed between pin 2 and ground. An increase of re-
sistance decreases the gain achieved through the
MC3340P. The circuit gain is not entirely a linear func-
tion of the external resistance but approximates such
behavior over a good portion of the gain/attenuation
range.?

An input signal applied to the AGC input will cause
the gate voltage of the JFET to become proportional-
ly negative. As a result the JFET increases the resis-
tance from pin 2 to ground of the MC3340P causing
a reduction in gain. In this way the AGC output is held
at a nearly constant level.

Because a finite time is needed to generate the feed-
back to control the AGC gain, an abrupt change from
soft to loud at the input will cause a short overshoot
or “pop’’ sound. Capacitor C3 with resistor R3 form
a low-pass filter in the feedback circuit of the 741 oper-
ational amplifier. This low-pass action minimizes the
overshoot. :

adjustments

There are three possible adjustments to the AGC.
They are dynamic range, attack time, and recovery
time.

The dynamic range is adjustable by selecting the
value of resistor R3 in the feedback circuit of the 741.
A 100 kilohm value for R3 results in the maximum ob-
tainable dynamic range, nearly 50 dB. Because this
amount of gain will probably be too large for most
Amateur Radio applications, R3 may be decreased to
produce the dynamic range desired. If R3 is changed,
C3 must also be changed. The product of R3 and C3
must remain the same constant value to preserve the
low-pass filter characteristics of the stage.

The attack time is controlled by C1. The 0.33 uF
value shown for C1 produces the fastest possible at-

By Lee Barrett, KZNM, 525 North 2150 West,
West Point, Utah 84015
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fig. 1. AGC schematic diagram. J

parts list for fig. 1

item description
C1 0.33 uF, 50 volt mylar
c2 22 uF, 25 volt radial electrolytic
c3 82 pF, 500 volt silver mica
c4 0.1 uF, 50 volt ceramic disc
cs 1 uF, 25 volt radial electrolytic
C6,C7 4.7 uF, 25 volt radial electrolytic
cs 680 pF, 500 volt silver mica
c9.c10 100 uF, 25 volt radial electrolytic
c1 0.01 uF, 50 volit ceramic disc
CR1,CR2 1N270 germanium diode
CR3 1N4742 12 voit, 1 watt zener diode
Q1 2N5485 N-channel JFET
R1,RS 1000 ohm
R2 1 megohm
R3 100,000 ohm
R4 18,000 ohm
R6,R7 10,000 ohm
R8 470 ohm. 1/2 watt
u1 MC3340P voltage controlled attenuator
u2 LM741CN operational amplifier

miscellaneous
PC board, IC sockets, optional transformers (see text),
solder, wire, case, builder’s choice of connectors,
24 volt or alternative power supply (see text)

Notes:

All resistors are 1/4 watt, 5 percent unless otherwise noted.
A printed circuit board with parts kit (326.00) or the printed
circuit board alone (315.00) is available from the author, Lee
Barrett, K7NM, 525 North 2150 West, West Point. Utah 84015.
Please add $2.00 shipping and handling.

table 1. AGC measured parameters with 0-8 bridging transformer input.

frequency response { —3 dB):
below AGC threshold ( —40 dBm input): 200 Hz - 12 kHz
in AGC range ( — 20 dBm input): 40 Hz - 20 kHz

AGC threshald: —-38 d8m

noise floor (input shorted): -~ 42 dB maximum

input level (dBm)

10 2
~20 0

L -36 -2

output (0 dB = 2V p-p)

distortion (percentage)
2.0
0.5
0.5

tack time. In no case should C1 exceed this value or
a low frequency oscillation will occur.

Capacitor C2 is the main recovery time adjustment.
I have found the best value for speech applications
to be 22 uF. This value can be decreased or increased
to provide faster or slower recovery times, respec-
tively.

connections

The AGC may be fed either directly with an unbal-
anced input or through a transformer by a balanced
audio source. In broadcast applications, | used high
grade transformers such as the TRW 0-8 or 0-30. In
Amateur Radio applications where speech is the rule
less expensive Calectro transformers have been used
successfully.

The AGC output is normally unbalanced. Loads as
low as 600 ohms have been driven by the AGC al-
though a 1 kilohm or higher resistance termination is
desirable. Again, a transformer could be used to create
a balanced output condition if desired.

In Amateur Radio applications a level potentiometer
will probably need to be added across the output to
act as a level adjustment. The relatively high level out-
put of the AGC can then be reduced to the drive level
required by the intended load.

conclusion

Table 1 lists the test results of measurements made
on the AGC.

The original AGC was designed to plug into the Col-
lins/Autogram IC series broadcast mixers and oper-
ated on 24 volts DC. In your application, however, the
zener may be adjusted or eliminated along with the
series resistor to operate the AGC on voltages down
to about 8 volts.

references

1. William 1. Orr, WESAI, "Ham Radio Techniques — Ancient Modulation,”
ham radio, February, 1984, page 65.

2. MC3340P Data Sheet No. DS9249R1, fig. 4, copyright 1975, Motorola
Semiconductars, Box 20912, Phoenix, Arizona 85036.
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THE MOST AFFORDABLE
REPEATER [

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES :
fAND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)
- - - - "= FEATURES:

JUST LOOK AT THESE PRICES!

® SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF

e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT + 12KHZ. HELICAL
10M,6M,2M,220 $680 s880 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 $980 AND R451 SPECS IN RECEIVER AD BELOW.

o OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL

Both kit and wired units are complete with all parts, modules, hardware, and crystals

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site finking, crossband, and remole base

SPEAKER AMPLIFIER & CONTROL.

e CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

HIGH-PERFORMANCE
RECEIVER MODULES

R144 Shown

® R144/R220 FMRCVRS for2Mor 220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
inif, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

R451 FM RCVR Same but for uhf. Tunedline
front end, 0.3 uV sens. Kit only $138.

® R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $118.
Also avail w/4 pole filter, only $98/kit.

® R110VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.

amlronics®
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TRANSMITTERS

® T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2%: W intermittent. $68/kit

® T451 UHFFMEXCITER 2 to 3 Wattson 450
ham band or adjacent freq. Kit only $78

® VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters

® A16 RFTIGHT BOX Deepdrawn alum. case
with tight coverand no seams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

Several models. Kits from $78. L]

ACCESSORIES

Adwd
o T

»

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRAF-144 for 143-150 MHz $38
HRF-220 for 213-233 MHz §38
HRF-432 for 420-450 MHz $48

COR-2 KIT With audio mixer, local speaker
amplifier, tail & time-out timers. Only $38.

COR-3 KIT as above, but with “courtesy
beep”. Only $58.

CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $80

AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module

NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse autopatch. Complete patch
system only $200/kit. Call or write for details.

Tell ‘'em you saw it in HAM RADIO!



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS

TRANSMIT CONVERTERS

o)
A+d "q Hamtronics Breaks

L Wi the Price Barrier!
! *

No Need to Pay$80to$125
for a GaAs FET Preamp.

FEATURES:

e®Very Low Noise: 0.7 dB VHF, 0.8 dB UHF

e High Gain: 18 to 28 dB, Depending on Freq.

® Wide Dynamic Range for Overload Resistance

# Latest Dual-gate GaAs FET, Stable Over Wide
Range of Conditions

® Rugged, Diode-protected Transistors

® Easy to Tune

e Operates on Standard 12 to 14 Vdc Supply

® Can be Tower Mounted

MODEL TUNES RANGE PRICE
ENG-28 26-30 MHz $49
LNG-50 46-56 MHz $49
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz $49
LNG-432 400-470 MHz $49
LNG-40 30-46 MHz $64
LNG-160 150-172 MHz 564

ECONOMY PREAMPS

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dB or less. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz

e P30K, VHF Kit less case $18
® P30W, VHF Wired/Tested $33
e P432K, UHF Kit less case $21

® P432W, UHF Wired/Tested $36

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
builtin. The combination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity
curves at right. Gain = approx.12 dB.

Model Tuning Range Price
HRA-144 143-150 MHz 549
HRA-220 213-233 MHz $49
HRA-432 420-450 MHz $59
HRA-{ ) 150-174MHz $69
HRA-{ ) 450-470 MHz $79

e Call or Write for FREE CATALOG

e (Send $1.00 or 4 IRC’c for overseas mailing)

e Orderbyphone or mail ® Add $3 S & H perorder
(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.

More Details? CHECK — OFF Page 150

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF =2 dB or less.

Antenna Receiver
Input Range Qutput
28-32 144-148
VHF MODELS 50-52 28-30
Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
¢ 28-30
Wired $69 57.27.4
28-30
50-54
28-30
144-148
144-148
50-54
222-224 28-30
UHF MODELS 432-434 28-30
S TEET T 435-437 28-30
Kit with Case $59 432-436 144-148
Less Case $49 432-436 50-54
Wired $75 439.25 61.25

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a muMi mode rig for each band? Can
be linked with receive converters for transceive.
2 Watts output vhf, 1 Watt uhf.

Exciter Antenna
Input Range  Output
144-146
For VHF, ; g i e
Model XV2 50-52
Kit $79 144-144.4
Wired $149 220-222*
(Specify band) 220-224
50-52
144-148
144-148 28-30
28-30 432-434
For UHF, 28-30 435-437
Model XV4 50-54 432-436
Kit $99 61.25 43925
Wired $169 144-148 432-436*

*Add $20 for 2M Input

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or B06-894 MHz bands
on any scanner. Wired/tested Only $88.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 2M or 220 MHz

LOOK AT THESE
ATTRACTIVE CURVES!

A T o

Typical Selectivity Curves
ol Receivers and
Helical Resonalors

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60.

While supply
lasts, get $60
cabinet kit free when
you buy an FM-5 Transceiver kit.
Where eise can you get a complete transceiver
for only $178

IMPORTANT REASONS WHY 1
YOU SHOULD BUY FROMTHE
VALUE LEADER:

1. Largest selection of vhi and uhf kits
in the world,

2. Exceptional quality and low prices due
lo large volume.

3. Fastdelivery; most kits shipped same day.

4. Complete, professional instruction
manuals.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years

7. Sell more repeater modules than all
other mfrs. and have for years. Can give
quality features for much lower cost.

amronics, inc.

65-E MOUL RD. ® HILTON NY 14468

Phone: 716-392-9430

Hamtronics ° is a registered trademark
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AMATEUR RADIO
IS NO PLACE FOR
AMATEURS.

The word amateur is a little misleading. There’s
nothing amateur about the way hams maneuver signals
successfully through the airwaves.

It takes a unique blend of human skill and product
excellence.

That’s why so many amateurs gravitate toward
Larsen amateur antennas.

G S Larsen antennas are designed by engineers who
NG know amateur radio from the business end of the mike;

who make it their business to see that every Larsen an-

tenna goes the distance, or itdoesn’t'go out the door.

As with our commercial prd’ducts every Larsen
amateur antenna features our exclusive high efficiency
platings—either Kiilrod® chrome, or Kiilrod T™ Teflon®

Both deliver extra miles and all-weather protection.
And they’re backed by our no-nonsense warranty.

So wherever you operate—from 10 meters to 1.3
GHz—Larsen antennas will deliver strong performance

. instead of blue sky. )

Ask your favorite amateur dealer to tune you ifif
Larsen’s professional quality, or write for a free amaf
catalog.

~L arsen Antennas
- The Amateur’s Professional

IN USA: LARSEN ELECTRONICS, INC IN CANADA: CANADIAN LARSEN ELECTRONICS, LTD
11611 N.E. 50TH AVE. PO. BOX 1739 283 E 11TH .,r UNIT \n
VANCOUVER, WA 98668 VANCOI NLH B.C. V5T 2C4
206-573-2722 604-872-8517

Larsen® Kilrod® and Kolduckie® are registered trademarks of Larsen Electronics, Inc. Teflon® is a registered trademark of E.l. Dupent de Nemours




work OSCAR 10 with your HT

Use a local gateway
to work the bird

Soon, working intercontinental DX may be as
simple as picking up your 2-meter HT. Using a local
“gateway’’ facility* to relay signals to a satellite,
thousands may soon sample the world of Amateur
Radio space communications. How will this be possi-
ble? How can you participate?

AMSAT OSCAR 10 (AO-10) — the newest and
most sophisticated Amateur Radio communications
satellite ever — was launched in June, 1983, as a
replacement for the ill-fated Phase IlIA. AO-10 (Phase
HIB prior to launch) has quickly established itself as
the all-time DX champ of OSCARs; in the year or so
since its launch, nearly 100 countries have become ac-
tive on it. Intercontinental QSOs are now com-
monplace . . . in fact, some stations have
worked over 90 countries already! Until the AO-10 was
launched and operating, it took a moderately well-
equipped VHF/UHF station to accomplish this; now
intercontinental QSOs on modest equipment are
commonplace.

AO-10 uses two linear transponders that receive in-
puts on one frequency and translate them downward
to another band (see fig. 1). The transponders are
functionally similar to a repeater with a wide frequency
split. In the case of AO-10, a block of frequencies
uplinked to it in the 435-MHz range is repeated on a
correspondingly wide block of frequencies in the
145.8-MHz range; this is the Mode B transponder. A
second, even broader transponder uses a 1269-MHz
uplink and a 436-MHz downlink. (See table 1 for the
exact frequencies.)

*A buffer between you and the satellite which reduces your equipment
requirements by interfacing your station with AO-10.

the gateway station

A gateway station provides many of the functions
that an ordinary OSCAR earth station might perform.
Virtually any station that can reach a gateway can get
a taste of satellite activity. Here’'s how it works.

Let’s assume the gateway station is associated with
your local repeater and uses part of the repeater’s
equipment. In this case the gateway will, on uplink,
take the audio feed from the repeater’'s FM receiver;
drive a moderately powerful SSB transmitter uplink
with the audio from the repeater; point the uplink
antenna; and derive control signals (transmit/receive)
from the repeater.

On downlink, the gateway will preamplify the
SSB downlink signal from the satellite; feed the sig-
nal to an SSB receiver; take the audio from this re-
ceiver to the repeater FM transmitter audio input; point
the downlink antenna; and derive control signals
(transmit/receive) from the repeater.

The system illustrated in fig. 2 can be considered
as a standard OSCAR satellite station with multiple
remote access. ’

As a broadband repeater, AO-10 takes a spectrum
150-kHz wide on the uplink, translates the frequency
down, and repeats the signals with the same relative
amplitude in the downlink spectrum. The Mode L
transponder provides a greater capacity of 800 kHz of
spectrum in which to work. That’s more than all the
spectrum in the 20 and 15 meter bands combined. A
second type of gateway uses a linear transponder
similar to the linear transponder used on the satellite,
but with the frequency pairs reversed; in this manner
several stations can simultaneously access AO-10
through this type of gateway. Both types of gateways
have been tried successfully. WB3EYB in Harrisburg,
Pennsylvania, has operated a gateway successfully in
conjunction with a standard FM repeater. KE3D in

By Vern “Rip” Riportella, WA2LQQ, Executive
Vice President, AMSAT, P.O. Box 177, Warwick,
New York 10990
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table 1. AO-10 uplink/downlink frequencies.* (Note:
These do not represent ‘‘channels’ per se, but show
the relationship between inputs and outputs. Coverage
is continuous from band edge to band edge.)
mode B
results in
uplink (MHz) downlink (MHz)
435.032 145.972
435.050 145.955
435.070 145.935
435.090 145.915
435.110 145.895
435.130 145.875
435.150 145.855
435.170 145.835
435.175 145.830
general beacon 145.810
engineering beacon 145.987
mode L
1269.050 436.950
1269.100 436.900
1269.150 436.850
1269.200 436.800
1269.250 436.750
1269.300 436.700
1269.350 436.650
1269.400 436.600
1269.450 436.550
1269.500 436.500
1269.550 436.450
1269.600 436.400
1269.650 436.350
1269.700 436.300
1269.750 436.250
1269.800 436.200
1269.850 436.150
general beacon 436.020
engineering beacon 436.040
*exclusive of Doppler shift.

Boulder, Colorado, and DJ4ZC in Marburg, West
Germany, are known to be working on the terrestrial,
broadband linear transponder approach. The FM
repeater approach is simplest and can be implemented
quickly using existing equipment. The terrestrial linear
transponder, on the other hand, requires special equip-
ment and techniques.

There is nothing special about the choice of input/
output frequencies for the station connecting to the
actual gateway. Two-meter repeaters will work as well
as 6-meter or 440-MHz versions. Suitable isolation
techniques must be observed, however, because a
strong 2-meter FM transmitter close to the gateway
station 2-meter receiver is likely to be strongly affected
(desensed) by the local FM signal. Remoting, cavity
filtering, and other techniques are appropriate for this
and similar situations where the repeater frequencies
and the gateway frequencies are in the same band.
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fig. 1. AO-10 modes and typical gateway operation.

L

operation

SSB and CW are the preferred modes of operation
on AO-10. FM and full-carrier AM are discouraged be-
cause these continuous-power modes use precious
solar-derived electrical power even in the absence of
modulation; SSB does not. That's the reason FM in-
puts to the repeater are baseband converted to SSB
via the audio circuitry. Under normal conditions, you
should expect a received signal-to-noise ratio of 10 dB
or more at the gateway. Under ideal, low-traffic condi-
tions, the S/N ratio may approach 20 dB. The down-
link power of the satellite transponder is shared among
all the signals appearing in the uplink passband. A S/N
ratio of 3 or 4 dB is normally sufficient for minimal
copy. Thus, 10 to 18 dB will be heard, with intelligibility
approaching good DX conditions on HF.

The gateway station operator needs to be especial-
ly sensitive to his or her responsibilities to both ter-
restrial communicators and to the manner in which the
gateway “‘community’’ is introduced to the satellite
community already using AO-10. The skill and cour-
tesy of the operator are especially important when the
uplinked spectrum is wider than normal, as with a ter-
restrial linear transponder 20 or 30 kHz wide. Future
planning efforts will likely identify special gateway
“zones’’ for uplinks to reduce the hazards of high traf-
fic. AO-10 makes slightly more than two orbits per day.
It travels in an elliptical orbit, which at times affords
it a “‘view’’ of nearly one-third of the earth’s surface.
Its coverage area is extensive. Simply put, any sta-
tion that can ‘‘see’’ the satellite can work any other
that is simultaneously in view of AO-10, which will be
in view for up to ten hours without interruption. Dur-
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fig. 2. Typical narrowband (single channel) gateway plan using Mode B.

ing this period the satellite will move slowly across the
field of view of the gateway station, whose antennas
will track AO-10 either manually or under computer
control. To the gateway user, however, operation will
be “transparent’’; that is, the gateway user does not
need to know where the satellite is or the precise
uplink/frequencies involved. The actual duration of
gateway operation will be limited by a number of fac-
tors, including the gateway operator’s schedule. For
the present it appears that regulations require a full-
time control operator be present; in any case, a fully
automated gateway station is beyond the reach of all
but a few.

Operation through a gateway is not intended, and
certainly cannot, replace the fun and flexibility of
establishing and operating your own autonomous
satellite station. Assembling a station and learning the
techniques required to be successful in satellite com-
munications is not particularly difficult; it does,
however, require some understanding of the basics.
AMSAT, the organization that built and operates

AO-10, invites the membership of interested in-
dividuals and orgdnizations. One of AMSAT’s main
functions, aside from building and operating satellites,
is instructing users and would-be users in their
operation.

Whether working DX or just chewing the rag,
nothing can beat satellite operating. Gateway access
to AO-10 offers the newcomer an opportunity to “fly
before you buy," in the sense that AO-10 operations
can be sampled, without the expense of upgrading an
existing station to full AO-10 capability. And for apart-
ment dwellers who may experience difficulties in erec-
ting suitable antennas (although many have done just
that using a well-situated balcony, for example), us-
ing a local gateway may afford the best opportunity
ever for working international DX from the comfort
of your own easy chair, with your HT firmly in hand.
Further information and guidance on the use of gateways and mem-

bership in AMSAT is available from AMSAT, P.O. Box 27, Washington,
D.C. 20044.

ham radio
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score first

HT-to-HT QSO
via OSCAR 10

de WA2LQQ

An important milestone in Amateur Radio was
reached when two Amateurs in West Virginia and Cali-
fornia became the first to QS0 through an Amateur
Radio satellite using 2-meter FM HT's. KB6DDQ in
Camarillo, California, and KD8GL in Wheeling, West
Virginia, established contact at 1458 UTC on May 28,
1984.

The historic event was facilitated by “‘gateway'sta-
tions that connected local terrestial repeater systems
to the high-flying AMSAT OSCAR 10 (AO-10) satel-
lite. Though CW QSO's in which one of the stations
keyed the transmit switch of an HT as a crude key have
been reported, it is believed that the May 28 QSO was
the first in which both participants used HT's.

Operating from West Virginia, KD8GL used his HT
to talk through the Triple States Radio Amateur Club
Repeater, KD8GL/R. Signals from the repeater were
picked up by the local gateway station, WBBZTV,
which converted from FM to SSB and to the 435 MHz
OSCAR 10 uplink frequency. Signals were then
beamed by WB8ZTV to OSCAR 10, high over the
Western Hemisphere.

In Los Angeles, meanwhile, gateway station N6JFD
tuned to the AO-10 downlink frequency and converted
the SSB back to FM, retransmitting the signals to the
WABOBT repeater, to which KB6DQ was tuned. The
return path to Wheeling mirrored this path.

The repeaters and the gateway stations operated full
duplex, and the QSO’s were two-way. According to
monitors, signals in both directions were excellent.

The W7LWE repeater/gateway in Lake Havasu City,
Arizona, joined in later, making this the first three-way
gateway operation and effectively linking Amateurs in
three states via OSCAR 10’s trunking capabilities.

Also participating in the May 28 linkups were KR3V,
K8AN, K2QWD, N6IAW, W7MCF, and others.

Just one day before the 2-meter HT contact, the
Wheeling gateway was linked for three continuous
hours to the expert satellite station ZL1AOX in Christ-
church, New Zealand, thereby confirming the long-
duration coverage expected from OSCAR 10.

AMSAT suggests that using gateway interconnects
may be the best way to demonstrate the capabilities
of OSCAR 10 to prospective users, at no cost to them.
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Mike Henderson, N6JFD. at controls of his gateway station
in Camarillo, California

Don Knollinger, WBBZTV, at controls of his gateway station
in Moundsville, West Virginia.

Karen Henderson, KB6DDAQ., operated one end of the link with
only her HT from Camarillo, California.

For a free information kit, send an SASE to AMSAT, Department GW, P.O
Box 27, Washington, D.C. 20044

Photos courtesy of Astensk Design



Uplink/downlink at WB8BZTV uses array at center; 70 cm up,
2 meters down.

KB6DDOQ tuned to the WABOBT/R repeater in Thousand Oaks,
California, shown here with owner/operator Larry King.

Personally, | think that nothing can beat the flexibility
of having your own OSCAR station, but for those just
starting out, this seems to be a good way to taste the
wine before you buy the bottle!

ham radio
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9 MHz CRYSTAL FILTERS

Aprll- Band-

MODEL cation width Poles Price
XF-9A S58 24 kHz 5 $53.15
XF-98 558 24 kKHz 8 72.05
XF-9B-01 LSB 2.4 kHz a8 95.90
XF-9B8-02 use 24 kHz 8 95.90
XF-98-10 ssB 24 kHz 10 126.65
XF-8C AM 3.75 kHz 8 77.40
XF-8D AM 50 kHz 8 77.40
XF-9E FM 120 kHz B 77.40
XF-9M CW 500 Hz 4 54.10
XF-9NB cw 500 Hz 8 95.90
XF-9P cw 250 Hz 8 131.20
XF910 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS

XF107-A NBFM 12 kHz g $67.30
XF107-B NBFM 15  kHz 8 67.30
XF107-C WBFM 30 kHz 8 67.30
XF107-D WBFM 36 kHz 8 67.30
XF107-E Pix/Data 40  kHz 8 67.30
XM107-S04 FM 14 kHz 4 30.15
Export Inquines Invited Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on other VHF or UHF bands

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMK1681-137 $249 95
1296 MHz GaAsFET MMk 1296-144G 149 95
432/435 MMc432-28(S) 74.95
439-ATV MMc439-Ch x 84.95
220 MHz MMc220-28 69,95
144 MHz MMc144-28 54.95

Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF's available

LINEAR TRANSVERTERS

1296 MHz 1.3 W output, 2M in MMI1296-144.G $299 95
432/435 10W output, 10M in MMI432-28(5) 259.95
144 MHz 10 W output, 10M in MMI144.28 169 95

Other bands & IFs available

LINEAR POWER AMPLIFIERS

1296 MH2z 20 W output UT 120681 ASK
432/435 100 W output MMLA432-100 369 95
50 W oulpul MML432-50-S 199 .95
30 W outpul MML432-304. 5 17995
144 MHz 100 W outpul MML144-100-LS 24995
50 W output MML 144.50-5 199 95
30 W output MML144.30-LS 109.95
25 W oulput MML 144-25 99 95
All models include VOX T/R switching . ™

‘L" models 1 or 3W drive, others 10W drive
Shipping: FOB Concord, Mass

ANTENNAS

o w201
-

420-450 MHz MULTIBEAMS
48 Element 70/MBM48 15.7 dBd ™75 $59 95
88 Element TO/MBMBSB 18.5dBd 10%-50 8995
144-148 MHz J-SLOTS
8 over B Hor pol DBI2ZM 12.3 dBd $63 40
8 by 8 Vert pol D8/2M-vert 123 dBd ASK
10 + 10 Twist  10XY/ZM  11.3 dBd 7995
UHF LOOP YAGIS
1250-1350 MHz 29 Ioops 1296-LY 20 dBi $44.95
16501750 MHz 29 loops 1691-LY 20 dBi 55.95
Order Loop-Yagi conneclor extra: Type N $14.05 SMA $5.95

yout VHF & UHF equig |_@l E
(617) 263-2145
SPECTRUM
ERNATIONAL, INC.
'ost Office Box 1084
rd, MA 01742, U.S.A.

Send 40¢ (2 stamps) tor full getails
ment and KVG crvstal product requir
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WAS $39.95 retail

NOW $19.95

RADIO HANDBOOK
by Bill Orr, W6SAI

The 22nd edition reflects the very latest in state-ol-the-art technigues
Over 1,000 pages of information found in earher editons plus more on
antennas, amphfiers, theory, and semiconductors The Radie Handbook
is chock-full of practical, tested projects that run from high powered RF
ampliiers and state-of-the-art equipment 1o “'Weekender' ' type projects
to upgrade overall station performance At this special price, you can't
afford to pass up a value hke this. Order yours today. 1136 pages

1981, 22nd edition

21874 Hardbound $19.95

This is the very latest editon. No new edition is aboul to be issued
This is nol a close oul. Ouantities Limited

RADIO COMMUNICATIONS RECEIVERS
by Cornell Drentea, WB3JZ0

Complete and detailed history of recewvers covening the coherer, the
decoherer, Galena crystals. audion and regenerative designs and the
tuned frequency receiver. It also includes single, multiple and direct
conversions of the superheterodyne design. You get helplul hints and
tips on how 1o solve Image problems, selectivity, crystal filters
mechanical and ceramic filters and much, much more. System design

J-fets and synthesizers it's all here in one complete volume 1982
15t edition
T-1393 Softbound $13.95

RF CIRCUIT DESIGN
by Chris Bowick, WB4UHY

This book has been written for those who desire a practical approach o
the design of 1 amphfiers, impedance measunng dewices and hiters
Plenty of projects and design ideas. 7 chaplers cover from basics 1o
advanced design concepts. You get a complete design run down for
multiple pole Butterworth, Chebyshev and Bessel hiters RF Circunt
Design also includes a bibhography of books and technical papers to
help further your knowledge of circuit design 1983, 176 pages, 1st
edihion

21868 . Softbound $22.95
— SPECIAL PRICE —
1984 U.S. RADIO AMATEUR CALLBOOK

This is the latest edition of the grand daddy ol all the others The Call
hook is the only directory with an in-house editonal department that
checks the FCC info as it comes in 1o ensure accuracy. U S and for
eign hams swear this is the most important reference book in then
files. Order your copy today, Ensure you have the very latest OSL infor
mation available al your fingertips. Over 410,000 hstings. Also contains
helpful and hard-to-find operating and station auds 1983

CB-US84 ($1695453 5 & H) Softbound $19.95

1984 FOREIGN RADIO AMATEUR CALLBOOK

The only foreign callbook available! DXCC is the goal of many hams To
others, casual rag chews with foreign hams are the real joy of Amateur
Radio. Whatever your interest, il you want a OSL, you should have a
copy of the latest Foreign Callbook in your shack. Fully up-dated with
the latest lists direct from the overseas licensing authonties 1983

CB-F84 (51595483 § & H) Softbound $18.95
BUY BOTH CALLBOOKS
SAVE
CB-USF $32.90
includes shapgang LS A

NEW BOOKS

1984 38th EDITION
WORLD RADIO AND TV
HANDBOOK

The brand new 1984 edition is jam-packed with
station addresses, frequencies, schedules and all
the other information needed to get the most en-
joyment out of SWL'ing. Also includes latest
equipment reviews, handy hints and tips on how
to improve reception and much more. It's the only
complete reference guide to international broad-
casling available today

1984,
IWR-TV Softbound $17.50

RTTY TODAY
A Modern Guide to Amateur Radio

Teletype
by Dave Ingram, K4TWJ

Brand New and Fully up-to-date. Dave Ingram's
clear, concise writing style and a wealth of illustra-
tions, diagrams and photos, make RTTY as easy
as 1-2-3! Extensive coverage is given 1o using
home computers for RTTY. Eleven chapters start
with an overview of RTTY operation, then give you
coverage of operating parameters, compulers,
equipment you can build, dedicated systems and
four chapters on RTTY SWL'ing info. 135 pages.
1984 15t edition

UE-AR Softbound $8.95

THE SATELLITE
EXPERIMENTER'S HANDBOOK

In 1961, a new era was begun in Amateur Radio
with the faunch of the first Orbiting Satellite Carry-
ing Amateur Radio, OSCAR. Since then, thousands
of electronic hobbyists, around the world, have
used OSCARs for communication, experimentation
and for educational purposes. This new Le
publication also carnes information on Weather
and TV Satellites. Subjects include information on
satellites in orbit and satefiite design as well as
how o build a ground station and antennas

1984, 15t edition

IAR-SE Softbound $10.00

1984-85 ARRL REPEATER
DIRECTORY

You could call this book the “‘repeater bible’”
Close to 8,000 listings include stations organized
first by frequency then by state and region. All of
the important details such as access tones, auto
patch, etc. are also included. It you do any travel
ing and lake a two-meter nig with you, this is the
book lo have! ©11984

| IAR-RD Softbound $2.00

GENERAL-CLASS RADIO
AMATEUR FCC TEST MANUAL

Here is the hirst General-class sn.:dv gulue keyed to
both the Volunteer and FCC d exams
The 500 questions 1o be used for the Volunteer
exam are fully covered with detailed, concise
answers, You atso get ten pages of Study material
taken from the currently administered FCO exam
As a bonus, all questions are keyed 1o Ameco's
Theory Course, 102-01, for a more detailed expla-
nation of the study material. I you have mastered
this book, you'll be ready to pass either an FCC or
Volynteer administered exam. 1984, 1st edition.

120 Softbound $3.25

COMPUTER PROGRAMS FOR
AMATEUR RADIO
by Wayne Overbeck, N6NB, and
James Steffen, KC6A

Here's a greal source book of computer programs
for the Radio Amateur. Besides covering the basic
computer programs like Morse code generator,
logging and general data processing, the authors
show you how to speed up math calculations, de-
terming sunnse-sunset imes for any location on
earth, set up a record system for OXCC, WAS,
VUCC, or any other award, track the moon’s path
for EME work and much more. Programs included
are written for most popular computers. Take full
advantage of your computer's capabilities with this
well written, easy-10-use resource book. 11984
15t edition

[ HA-0657 $16.95

THE COMPLETE DX'ER
by Bob Locher, WIKNI

OX'ing can be as simple as wming the radio on
and searching across a band, or it can be hours
spent § n% propagation reports, sunspo! fig-
ures and X newsletters looking for tidbits of
information. The first part of the book is designed
to teach the reader DX'ing fundamentals, Part two
is for the “'‘over 200 countries worked'' operator
and has plenty of handy tips, aids and ideas. Part
3 is full of more esotenc hints for the “‘over 300
countries worked'' operator. This book tells all
and should be required reading before

starts their quest for DXCC. Even if you 1 care
about DXCC, Bob's easy-to-read style of wnunu is
most enjoyable reading. <1984, 1st edition
[J1D-DX Softbound $10.95

THE DX EDGE

This handy DX operating aid should be in every
haim's shack! Twelve ent month overlays are
included to show the sun's path over the earth. To
use the DX Edge, you simply ahign the hour print-
adunlheronulmeoueﬂaymmyourmume
You instantly see the sun's refative position around
the earth. Greal for determining possible gray line
and fong path openings. Plastic slide rule format
and large size make the DX Edge very easy-10-use.
[ 1XN-DX $16.95

THE TAB HANDBOOK OF RADIO
COMMUNICATIONS
by Joe Carr, K4IPV

Starting with an overview of the basic building
blocks of physical science, Joe Carr gives the
reader a complete sell-contained s course in
basic electricity and electronics. being an
excellent electronics reference bool it's also an
ideal study guide for both Amateur and commer-
cial license exams. All aspects of radio are
covered. receivers, transmitters, operating modes,
radio-wave propagaton, transimission lines, anten-
nas, and more. Of importance to beginners, Joe
Carr also covers in detail the lundamentals of
radio repair and troubleshooting. +) 1984, 1st

edition,
[ IT-1636 Softbound $29.50

THE AMATEUR RADIO
VERTICAL HANDBOOK
by Cpt. Paul H. Lee, USN (Ret.),
NGPL

This brand new, second edition of the only book
dedicated to the vertical antenna, will ba ol inter
est o all those using or looking to use the vertical
antenna. Based upon the author's years ol work
with a number of different vertical antenna de-
signs, you'll get plenty of theory and design infor-
mation along with a number ol practical construc-
tion ideas. Included are designs lor simple 1/4 and
5/8-wave anlennas as well as broadband and

multi Paul Lee is an
engineer and awid ham and is Amateur Radio’s
resident expert on the verfical antenna. =:1984,

2nd edition.
|CQ-VAH Softbound $9.95

SYNCHRONOUS PACKET RADIO
USING THE SOFTWARE
APPROACH
Vol. 2 AX.25 Protocol
by Bob Richardson, WAUCH
There are two basic ways to gst into packet radio.

The first is the hardware oach and requires a
sophisticated '"black box second way is 10
use maching language programs that are specially

designed lor packul radio ilﬂl author of The

Gunn you in getting
mdel 1 or Il TRS-80 &J Shack computer

on pwm radio. Twelve chaplers take you step by
step through the process of getting your computer
1o first convert the digital information into a usable
format and then to decode the information. You
also gel six appendices that can be used as a
handy reference guide as you improve your com-
puler skills, 1983, 1st edition

[ IRE-AX Softbound $21.95

Callbooks shipped postpaid. Shipping & handling for ARRL Repeater Directory and AMECO 12-01, $1.50. All other books §2.50.

radlo.,,,,,,.,,

GREENVILLE, NH 03048
More Details? CHECK —OFF Page 150

BOOKSTORE

(603) 878-1441
w151
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the FM advantage

An Amateur’s view of
frequency-modulation theory

Do you ever wonder why you don’t hear any igni-
tion or static noise on your 2-meter FM transceiver
but at the same time, often hear nothing but static on
40 meters? Or why the local FM broadcast station ai-
ways sounds so much better than its AM counterpart?
Well, the answer lies in the theory of modulation, and
in the receivers that detect this modulation.

Although VHF-FM has become the most popular
mode on the 2-meter band, few Amateurs really under-
stand what goes on inside their “’black boxes.”” This
article should help to explain some of the apparent
mysteries of FM.

historical development

Although the theory of frequency modulation had
been explored many years earlier, it wasn't until about
1935 that a demonstration by Major Edwin Armstrong
showed the advantages of FM over conventional am-
plitude modulation. These tests were conducted in the
Yonkers, New York, area from Amateur Radio station
W2AG, using VHF equipment.

Although World War Il disrupted the development
of commercial FM transmission, FM had, by that time,
established a strong foothold in the communications
field and was used during the war on frequencies high-
er than 30 MHz. The years following the war saw the
growth of the commercial FM-broadcast industry with
its "wideband’’ high-fidelity music, and programming.
The middle 1950s brought about narrowband FM
(NBFM) transmission, particularly on the high end of
10 meters. In the 1960s, channel agreements were
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negotiated for the 2-meter band, and a whole new era
began — channelized 2-meter FM. This concept has
spread to all of the Amateur VHF bands.

But why is FM better than AM? Let’s look at some
basic ideas about modulation.

modulation theory

Modulation can be broadly defined as the transmis-
sion of data on an electromagnetic wave. For com-
mon telegraphy (A1 transmission or CW) the presence
or absence of a signal with respect to time comprises
the modulation. Conventional amplitude modulation
imposes a modulating signal upon an RF carrier. The
resultant summation of these two signals is the
variance in amplitude of the RF carrier at a rate of
change equal to that of the modulating signal. That
is, the amplitude of the carrier physically changes from
some minimum level to some maximum level in pro-
portion with the amplitude of the modulating signal.
The frequency of the RF carrier remains the same. In
an FM system, the modulating signal does not vary
the amplitude of the carrier. Instead, the frequency
of the carrier changes. This is the basic difference be-
tween AM and FM transmission, {see fig. 1).

Now that we know what is being changed by the
modulating signal in an AM or FM system, let's see
why it makes a difference. Major Armstrong correct-
ly theorized that manmade and atmospheric static, or
“noise,”’ was amplitude-specific in nature. A lightning
stroke generates RF signals at many frequencies (typ-
ically the entire LF through VHF spectrum) which all
have different random amplitudes. The result is that
we hear a loud, scratchy sound on conventional AM
broadcast receivers, and on most AM, CW, or SSB
receivers as well, no matter how good they are! The
reason for this is that the AM receiver has no means
of discriminating between the desired transmitted AM

By R.J. Decesari, WA9GDZ/6, 3941 Mt. Brun-
dage Avenue, San Diego, California 92111



AMPLITUDE MODULATION
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CARRIER MODULATING VARYING AMPLITUDE
SIGNAL CARRIER

FREQUENCY  MODUL AT/0N

CARRIER MODUL ATING VARYING FREQUENCY
SIGNAL CARRIER

fig. 1. Basic differences between AM and FM trans-
mission.
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fig. 2. Relationship between carrier center frequency,

deviation, and variation.

signal and the undesired AM static crash. The receiver
is amplifying and detecting both signals simultaneously
(as it was designed to do) and putting them both in
your ear!

Consequently, amplitude-specific noise is difficult
to detect with an FM system because there is no am-
plitude detector in an FM receiver! An FM receiver is
looking for changes in frequency, not amplitude; it is
for this reason that there is a qualitative improvement
over an equivalent AM system with respect to static
and noise.

terms

With an FM transmitter, three terms must be ad-
dressed before we can proceed with this discussion:
deviation, modulation index, and deviation ratio.

Deviation is defined as the amount of frequency
change of the carrier when modulated by a signal of
a unique frequency — that is, if we were to apply a
1-volt peak-to-peak {e.g., +0.5 Vp and — 0.5 Vp) sig-
nal of 700 Hz, it would cause the carrier to change fre-
guency to plus and minus some specified amount at
a rate equal to the modulating frequency, which is 700
Hz. This “specified amount’’ of frequency change is
called the deviation. It is “‘specified’’ because the
amplitude of the modulating signal is what specifies
it; for example, a 2-volt p-p 700-Hz modulating signal
creates more frequency deviation than a 1-volt p-p sig-
nal. {The deviation is adjustable by the gain of the
modulating circuit.) From 0 to +0.5 volt, the carrier
will deviate in the “plus-frequency’’ direction; from 0
to - 0.5 volt, the carrier will deviate in the “‘minus-fre-
quency’’ direction. Therefore, the total change of fre-
quency is 2 times the deviation (see fig. 2).

Now that we are deviating the carrier, let's talk
about modulation index. As we've just seen, the devia-
tion is related to the amplitude of the modulating sig-
nal. But what about the modulating frequency? It
would appear to have some effect — and it does. The
modulation index is defined as:

deviation

mod index = modulating frequency

In effect, then, the modulation index is a ratio, or a
pure number — i.e., the units of the numerator and
the denominator cancel each other. It can be thought
aof as simply a parameter that describes the operation
of the system.

The deviation ratio is similar to the modulation
index:

deviation ratio = maximum ff?,fo?'le,‘fe,Vfa((o’?
highest modulating frequency
One may consider the deviation ratio as a “‘maximized’’
modulation index. For example, a 1-volt p-p, 1 kHz
modulating signal may deviate the transmitter plus and
minus 25 kHz. Then:

; _ 25 kHz _
mod index = TkHz = 25

But what about a 1-volt p-p, 3 kHz signal?

; _ 25 kHz _
mod index = 3 kHz = 8.33

The modulation index is not necessarily the same
under all conditions. However, if we define the 3-kHz
tone as the highest modulating frequency that the
transmitter will “see,” and state that the 1-volt p-p
amplitude will give the greatest frequency deviation
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950 dB GAIN

OVER A 1/4 WAVE WET NOODLE!

It sounds ridiculous..doesn't it? Amateur
Radio advertising is not exempt from exag-
geration. When facts are distorted by fabrica-
tion you may be induced to buy a product that
ultimately is incapable of meeting the perfor-
mance claimed by the manufacturer. Caveat
Emptor (buyer beware)!

The AEA IsoPole™ antenna has 3 dB gain
over a dipole in free space. This is an honest
and supportable claim. Yet other manufac-
turers claim as much as a 7 db gain for their
antennas using no reference standard or a
1/4 wave antenna as reference. The 1/4 wave
is not a recognized reference used by
reputable antenna engineers because it is
most difficult to properly decouple in a
repeatable fashion.

The IsoPole antennas offer the maximum
gain attainable for the length of antenna
This is a bold statement and one we know we
can stand behind!

For any linear array antenna to outperform
the IsoPole by 3 db or more on-the-horizon
gain, it would have to be at least 20 feet long!
Anything less and you can bet that advertis-
ing deception is being used.

Before you buy a VHF or UHF base station
antenna, get some good honest tacts about
VHF antenna design. Send for your FREE

copy of ""Facts About Proper VHF Vertical
Antenna Design'' by Professor D K.
Reynolds, K7DBA. You'll be glad you did.

In the meantime, we would like to expose
you to some ot the comments we have
received from custorners that are using the
IsoPole.

Seattle, WA — Compact & easy to install,
quality & keeps XYL happy -looks good!!
Half Moon Bay, CA — Found repeaters | on-
ly heard about before trom my QTH — Ex-
cellent. Amazed at light weight and low cost...
Sturgis, SD — The Isopole Antenna has ex-
ceeded my expectations.

Lumberton, NC — You really do what you
say! The best 2 mtr. antenna | have ever own-
ed!

La Habra, CA — Hooked up today, and it was
a perfect match throughout the entire band.
For the money, you can not go wrong.

Tok, AK — Truly a fine antenna, working bet-
ter than the five element yagi it replaced.
Sacramento, CA — Assembly was
remarkably easy, | needed an efficient, low
profile antenna & your product fit the bill to a
nTe

Warsaw, IND — AMAZED!!! Antenna
ground mounted on required mast & outper-
forming a (R.R.) at 55" on fop of tower.

Loris, SC — I'm a commercial radio
salesman, and the Isopole is THE antenna |
recommend.

Seattle, WA — Works well — excellent. Had
(R.R.)) at 80'. With the Isopole at 20 ft. | now
hear repeaters and simplex | never heard
with (R.R.) The Isopole will soon be at 80
Freehold, NJ — it is everything your ad says
and maore.

Great Neck, NY — Amazing difference bet-
ween (R R), 10 db or better, raise rept. never
heard before — SUPER, 73 and thanks.
Richtield, OH — Works extremely well,
broke a repeater al 100 mi using 150 mw !
Vernon, TX — (The dealer) said the antenna
WAS THE BEST ON MARKET and | AGREE! It
IS AN EXCELLENT antenna & works to specs
-Thanks.

Prices and Specifications subject to
change without notice or obligation.

Brings you the
Breakthrough!

CALL TOLL FREE 800-336-4799
CALL TOLL FREE 800-572-4201
For information: (703) 643-1063

Noon-8 PM Orderhours: M-F 11 AM-7PM
10 AM-4PM Sat 10 AM-4 PM

Send 3 stamps for a flyer.

For orders and quotes

In Virginia v m

€ge, inc.
13646 Jefferson Davis Hwy.
MWE: Woodbridge, Virginia 22191

Store hours:

Dealer inquiries invited.
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{25 kHz), then we define a system parameter or con-
stant. For this sample, then:

_ . 25 kHz _
deviation ratio = I kHz = 8.33

Thus, the fine line between deviation ratio and modula-
tion index has been established. But why is this im-
portant? Because the theory of FM improvement is
based upon the modulation index (and deviation ratio)
of the transmitted signal.

receiver noise

When there is no signal present at the input of a
receiver, we hear “’background noise”” consisting of
both ambient thermal noise generated by the move-
ment of electrons in molecules of matter and noise
generated within the components of the receiver. The
magnitude of the noise may be calculated in terms of
units of power — i.e., watts per Hertz. Specifically,
the ambient noise power in any 1 Hz of spectrum can
be calculated by the equation:

noise power P, = kT (in watts/Hz)

where K is Boltzman's constant = 1.3803 x 10-23
Joules/degrees Kelvin, and T is the absolute temper-
ature {in degrees Kelvin) of the ambient surroundings.
{Room temperature is about 290 degrees Kelvin.)

This formula can be expanded to determine the
noise power of a specific range of frequencies by sim-
ply multiplying the power for 1 Hz by the total band-
width to be analyzed:

noise power P, = kTB (in watts)

where B, usually the receiver’s IF selectivity value, is
the bandwidth of spectrum under consideration in
Hertz.

For a 2-meter receiver with 10 kHz of {F passband,
the theoretical noise power is:

P, = 1.3803 x 10-23 x 290° x 10,000 Hz
4.0029 x 10-17 watts

i

Most communications engineers prefer to speak in
terms of dB. This calculated power level will now be
referenced to 1 watt:

Py =10 log T watt

= [163.97 dBW

This number is the theoretical natural noise power level
in 10 kMz of the 2-meter Amateur band at about 62
degrees F (290 degrees Kelvin).

If we had a perfect receiver whose components did
not generate noise, then the noise-power level at the
receiver output speaker would be the same as the
noise-power input at the antenna. As we know, this

is not the case; typically, our receiver might have a
noise figure (the amount of internally generated noise)
of, let's say, + 10 dB. Then, with the noise power as
calculated, the receiver would have a noise threshold
of —153.97 dBW. That is, any carrier that arrives at
the antenna terminal of the receiver with a power level
of less than —153.97 dBW would be buried in the
noise.

Continuing this example, if a carrier had a power
level of — 143.97 dBW, it would be + 10 dB above the
noise power level. Or, stated another way, the carrier-
to-noise ratio is + 10 dB. This is expressed as follows:

Cy _ carrier power at input

N; noise power at input
_ ~143.97 dBW _
= ~I53.97dBw = t10dB

Remember, even though division is implied by C;/N,,
because we are working in dB, the quantities are sub-
tracted for division operations and added for multipli-
cation operations. This + 10 dB carrier-to-noise power
is what is at the receiver’s input. Now, if we listen to
the output of the receiver, we have a signal coming
out of the receiver at some level. If we remove that
signal by, for example, turning off the transmitter, we
then hear the noise level. This output relationship is
defined as the output signal power divided by the out-
put noise power:
So _ oulput signal power

N, output noise power

80<r
14» ”
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fig. 3. Typical input and output responses for AM and
FM reception. Input numbers follow the example given )

in text.
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This ratio, S,/N,, depends on the actual character-
istics of the receiver. Obviously, a “'quiet” receiver,
for a given C,;/N;, will have a relatively high corre-
sponding S,/N,; if the receiver is of lesser quality,
then N, will be greater and the output S,/N,, will con-
sequently decrease.

AM and FM compared

This comparison between C;/N; and S,/N,, is often
referred to as the signal-to-noise performance of a re-
ceiver, (see fig. 3).

AM noise performance shows an approximate 1:1
correlation — i.e., if C;/N/, increases by one unit, so
will S,/N,,. However, at a specific power level above
the noise, typically about 10 dB above the noise
threshold { — 153.97 dBW in our previous example),
the FM system equals the AM response and starts
shooting up more rapidly than the AM system. There-
fore, for C;/N,, greater than about — 143 dBW as in
our example, we see a higher corresponding S,/N,
with FM than with AM. The amount of improvement
is called the FM-improvement ratio, and is directly
related to the modulation index! The improvement
ratio is:

FM improvement ratio = 3(mod index)?

Between — 153 dBW and approximately — 143 dBW,
an AM system is superior to FM. However, for practi-
cal purposes, this improvement is not really noticeabie
in the noise.

NBFM compared

Let’s look at our Amateur NBFM signals and see
how they compare to wideband FM, SSB, and AM.
Fig. 4 illustrates this relationship between S,/N, and
input signal/noise level, S;/N,;.* As can be seen from
both fig. 4 and the FM-improvement formula, the ac-
tual amount of improvement is greater with high mod-
ulation indices. Notice that wideband FM systems
(such as are used by commercial FM broadcasting sta-
tions, and which are restricted to 75-kHz deviation by
the FCC) provide the greatest amount of S,/N, im-
provement. It does this, however, at the expense of
weak signal detection; in other words, your FM stereo
receiver may not be as sensitive as your AM/SSB
communications receiver. However, for signals just
above the minimum-detection threshoid level, the out-
put level shoots up very quickly, and the FM stereo
receiver provides a better S,/N, response to these
weak signals than the AM/SSB equipment. The same
is true for Amateur 2-meter NBFM transmissions (with

*When referring to SSB modulation, the term Ci (carrier input level) is mis-
leading since the carrier has been suppressed. Signal input level (Si) is more
accurate, and for this analysis is essentially the same as Ci.
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fig. 4. Typical receiver response curves for common mod-
ulation techniques. Power levels are approximate.

5-kHz deviation}, with the exception that the sensitivity
is improved at the expense of the amount of FM im-
provement. In practice, the NBFM improvement be-
comes apparent at such significantly low signal levels
that we perceive FM detection to be invariably superior
to AM. This is why FM has effectively replaced AM
transmission on the 2-meter Amateur band even
though AM is theoretically better at signal levels just
slightly above the ambient noise level. Finally, we see
that single-sideband suppressed-carrier systems offer
a fixed improvement ratio over AM also. This can best
be appreciated by realizing that the SSB voice chan-
nel is half of the bandwidth of a double-sideband AM
system. Consequently, the ambient noise power in the
SSB channel is less than in the AM voice channel. This
results in a better S;/N; number and a corresponding-
ly higher signal-to-noise output number.

This is why FM 2-meter rigs seem to provide such
clear voice reproduction. Next time you operate on
FM, square your modulation index and multiply it by
3; you'll then know exactly how much improvement
over AM is possible.
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THE ADJUSTABLE BANDWIDTH

Why an adjustable filter? A notch filter is a
‘notch filter. An IFP-1 is an adjustable band-
width filter. You don't necessarily need the °
same filtering all the time. In situations of weak Fllter
signal or terrestrial interference, the ad-
justable IFP-1 allows you to selectively filter
out just the unwanted noise. This allows you to
maintain optimum video quality under varying
conditions.
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System, and the soon to be released SYMON, Morgan Hill, CA 95037
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THE STANDARD OF EXCELLENCE

Automatic Sender/Receiver: Due to the most up to date computer
technology, just a console and keyboard can accomplish complete
automaltic send/receive of Morse Code (CW), Baudot Code (RTTY),
ASCH Code (RTTY) and new ARQ/FEC (AMTOR).
Code: Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY).
JIS (RTTY), ARQ/FEC (AMTOR).
Characters: Alphabet, Figures, Symbols, Special Characters, Kuna.
Built-in Monitor: 5" high resolution, delayed persistence green
monitor — provides sharp clear image with no pggle or jitter even
under fluorescent lighting. Also has a provision for composite video
signal output.
me Clock: Displays Month, Date, Hour and Minute on the screen.
Time/Transmission/Receiving Feature: The built-in timer enables
completely automatic TX/RX without operator’s attendance,
Seleal (Selective Calling) System: With this feature, the unit only
receives messages following a preset code. Built-in Demodulator for
High Performance: Newly designed high speed RTTY demodulator has
receiving capability of as fast as 300 Baud. Three-step shifts select
either 170Hz, 425Hz or 850Hz shift with manual fine tune control of
space channel for odd shifts, HIGH (Mark Frequency 2125Hz)/LOW
(Mark Frequency 1275Hz2) tone pair select. Mark only or Space only
copy capability for selective fading. ARQ/FEC features incorporated.
Crystal Controlled AFSK Modulator: A transceiver without FSK
function can transmit in RTTY mode by utilizing the high stability
crystal-controlled modulator controlled by the computer.
Photocoupler CW, FSK Keyer built-in: Very high voltage, high
current photocoupler keyer is provided for CW, FSK keying.
Convenient ASCI Key Arrangement: The keyboard layout 1s ASCII
arrungement with function keys. Automatic insertion of LTR/FIG code
makes operation a breeze.,
Battery Back-up Memory: Data in the battery back-up memory,
covering 72 characters x 7 channels and 24 characters x 8 channels, is
retained even when the external power source 1s removed. Messages can
be recalled from 4 keyboard instruction and some particular channels
can be read out continuously. You can write messages into any channel
while receiving.
Large Capacﬁy Display Memory: Covers up to 1,280 characters.
Screen Format contains 40 characters x 16 lines x 2 pages.
Screen Display Type-Ahead
Buffer Memory: A 160-character
buffer memory is displayed on
the lower part of the screen.
The characters move to the left
erasing one by one as soon as
they are transmitted. Messages
can be written during the receiving
state for transmission with battery
back-up memory or SEND function.
Function Display System: Each
function (mode, channel number,
speed, etc.) is displayed on the screen.
nter Interface: Centronics Para Com-
patible imerface enables easy connection of
a low-cost dot printer for hard copy.
Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

the keyboard at any rate between 5-100 WPM (every word per minute).
AUTOTRACK on receive. For communication in Baudot and ASCII
Codes, rate is variable by a keyboard instruction between 12-300 Baud
when using RTTY Modem and between 12-600 Baud when using TTL
level, The variable speed feature makes the unit ideal for amateur,
business and commercial use,
Pre-load Function: The buffer memory can store the messages written
from the keyboard instead of sending them immediately. The stored
messages can be sent with a keyboard command.
“RUB-OUT" Function: You can correct mistukes while writing
messages in the buffer memory. Misspellings can also be erased while
the information 1s still in the buffer memory.
Automatic CR/LF: While transmitting, CR/LF automatically sent
every 64, 72 or 80 characters,
WORD MODE operation: Characters can be transmitted by word
groupings, not every character, from the buffer memory with key-
board instruction.
LINE MODE operation: Characters can be transmitted by line
groupings from the bulfer memory.
WORD-WRAP-AROUND operation: In receive mode, WORD-
WRAP-AROUND prevents the last word of the line from splitting in
two and makes the screen easily read.
HECHO™ Function: With a keyboard instruction. received data can
be read and sent out at the same time . This function enables a cassette
tape recorder to be used as a back-up memory, and a system can be
created just like telex which uses paper tape,
Cursor Control Function: Full cursor control (up/down, left/right) is
available from the keyboard. Test Message Function: “*RY ™ and
“QBF" test messages can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used to copy RTTY.
Variable CW weights: For CW transmission, weights (ratio of dot to
dash) can be changed within the limits of 1.3-1:6
Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmit/receive switch enables checking of the transmitting
and receiving state. In receive mode, it is possible to check the output of
the mark filter, the space filter and AGC amplifier prior to the filters.
CW Practice Function: The unit reads data
from the hand key and displays the charac-
ters on the sereen. CW keying output circuit
works according to the key operation.
CW Random Generator: Output of C'W
random signal can be used as CW reading
practice. Bargraph LED Meter for
Tuning: Tuning of CWand RTTY is very
eusy with the bargraph LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to nid tuning.
Built-in AC/DC: Power supply is
switchable as required; 100-120 VAC;
220-240 VAC/ 50/60Hz + 13:8VDC.
Color: Light grey with dark grey
trim — matches most current trans-
ceivers. Dimensions: 363(W)
x 121(H) x 351(D) mm: Terminal Unit,
Warranty: One Year Limited

Specifications Subject to Change

[ B B

EXCLUSIVE DISTRIBUTOR:
AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 129th Terrace, Miami, Florida 33176

DEALER INQUIRIES INVITED

FOR YOUR NEAREST DEALER OR TO ORDER:

\ i |
TOLL FREE... 800-327-3102 [m :
Telephone (305) 233-3631 Telex: 80-3356 | . 4

MANUFAGTURER:
@i TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

*Dual Amitor: Commercial quality, the EXL-5000E incorporates two completely separate modems to fully support the amateur Amtor codes and all

of the CCIR recommendations 476-2 for commercial requirements.
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220-MHz EME
requirements

The 220-225 MHz Amateur band has
long suffered from the “I'll look into
that band later’’ attitude. This wasn't
helped by the fact that many services,
especially the citizens’ band radio ser-
vice, had designs on this spectrum.
Radars were also prevalent in some
parts of the USA mainland, particularly
near the coasts. Little or no commer-
cial equipment was available for this
band.

These negatives have all been turn-
ed around. The FCC has said ''no’’ to
the CB’ers and others seeking to claim
this valuable frequency range; the
radars have ceased operation; and
commercial equipment is now avail-
able up to the Amateur Radio legal
power limit.

Many VHFers have ‘“‘done their
thing”’ on 2 meters and are now look-
ing for a new challenge. The 220-225
MHz band has much to offer them. In
many ways it is like 2 meters without
all the QRM! Equipment is very simi-
lar to 2 meters with smaller antennas
a big plus, and local ambient noise and
sky noise temperature are usually less
than on 2 meters. Propagation is also
similar, with meteor scatter and EME
gaining increased popularity, especially
since the introduction of the ARRL
VUCC (VHF/UHF Century Club)
award on January 1, 1983.

As this issue went to press the first
intense sporadic E contact on 220-225
MHz had yet to occur.’ The first few
WAS certificates were recently award-
ed (in December, 1983), ironically
several years after WAS was accom-
plished on a more difficuit band, 70 cm
(432 MHz). The first 220 MHz EME
QSO0 didn’t take place until 1970, well
after it was accomplished on 2 meters,
70 cm, and 23 cm (1296 MHz).2 This

VHF/UHF WORLD

band has lagged behind the other
bands, but that’s changing fast.
With much of this month’s issue
dealing with specialized communica-
tions, | thought this would be a good
time to review the EME {Earth-Moon-
Earth) capabilities and operational re-
quirements of this band. This informa-
tion, especially in regard to equipment
selection, can also be applied for those
who just want to update their present
gear for normal propagation modes.

minimum requirements for
220 MHz EME

The basic EME strategy should be to
build a station that has the capability
of hearing your own echoes, because
this will allow you to evaluate your
equipment and any other changes or
improvements that you make.? Based
on a 0-dB signal-to-noise ratio and no
Faraday rotation (a random change in
polarity that occurs when a VHF/UHF
signal passes through the ionosphere),
compliance with the following 220-
MHz EME requirements will vyield
marginal echoes:

® path loss: 256 £ 1 dB
* minimum antenna gain: 22 dBi {ap-
proximately 20 dB over a dipole)

maximum receiver noise figure: 2.0
dB (referenced to the antenna feed)

¢ minimum transmit power: 500 watts
output (at the antenna feedpoint)

¢ receiver bandwidth: 500 Hertz

maximum

Improvements above these minimum
requirements such as increased anten-
na gain or output power will improve
results accordingly.

antennas

As pointed out in reference 3, the
most important part of an Amateur
station is the antenna system because
every dB of improved antenna perfor-

mance yields a 2 dB system improve-
ment: 1 dB on receive and 1 dB on
transmit. This is especially important
on EME, where antennas are large in
comparison to those used on other
modes of communications. Good
clean patterns are also desirable with
side, rear, and grating lobes (the lobes
that result when two or more anten-
nas are stacked) down at least 13-15
dB to get all the transmitted power
aimed at the moon and to pick up the
least amount of ambient or galactic
noise {noise from outer space) on
receive.

Yagi antennas, especially in this fre-
quency range, are popular because
they are easily constructed, easy to
stack, and relatively small for the gain
obtained. Hence, an array of high gain
Yagis is presently the most common
antenna used on 220-MHz EME.

The 4.2 wavelength NBS Yagi is the
most common design presently in use
on 220-MHz EME.*®* Properly
duplicated, its gain is about 14.2 dBd.
It works best when stacked 8-1/2 feet
{2.6 meters) apart in the “E’’ {horizon-
tal) plane and 8 feet (2.44 meters) apart
in the "“H’" (vertical) ptane. If all
feedlines are kept short with equal
lengths and a good in-phase power
divider is used, four of these Yagis will
yield close to 22 dBi of gain, the
minimum requirement for 220-MHz
EME communication as stated above.
One commercial manufacturer offers
this Yagi with a trigonal reflector.

Several 220-EME stations are using
these Yagis stacked 4 wide and 2 high
or vice-versa, using the same spacings
indicated above. The typical gain is
now about 24 dBi; this yields good
echoes and improves the performance
and ease of working the smaller sta-
tions who have met only the minimum
EME requirements as specified above.

Some stations are using arrays of
the 3.2 wavelength NBS Yagis, but
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they are marginal unless at least six are
used or the station scheduled has a
larger setup to make up the difference
for the 1 dB lower gain per Yagi.*®
Proper stacking for this antenna is 8
feet (2.44 meters) and 6 1/2 feet (2
meters) in the "E"" and ""H"’ planes, re-
spectively.

Another antenna that has been
used on 220-MHz EME is the
WB6BNMT 11-element Yagi.® This
antenna, a result of the Greenblum
designs,” is also commercially
available. WBOTEM has redesigned
this particular antenna by extending
the boom about 54 inches (1.37
meters) and adding 3 additional direc-
tors for increased gain. Each additional
director is spaced 18 inches (45.72 cm)
further down the boom and directors
4 through 11 are tapered slightly dif-
ferently than they were in the original
design. WBOTEM and WOSD each use
arrays of 16 of these redesigned Yagis
at their home stations and also have
an 8-antenna array which they have
used very successfully on portable
EME from over 15 states.® Recom-
mended stacking for this arrangement
is 8 feet (2.44 meters) and 7 1/2 feet
(2.29 meters) in the “E” and “"H”
plane, respectively, and slightly closer
(perhaps 6 inches or 15.25 cm) for the
shorter version.

A more recent trend is to use the
least number of antennas in the array
by designing a Yagi with the longest
boomlength possible.? In this regard,
the DL6WU designs are recom-
mended.” Indeed, one commercial
antenna manufacturer has just an-
nounced the availability of a long-
boom (30 feet or 9.15 meters) Yagi
from these designs.

A few 220-MHz EME stations use
parabolic dishes varying from 24 to 42
feet (7.3-12.8 meters) in diameter.
Dishes are especially popular with
operators who work EME on two or
more bands because only the feed
system has to be switched to change
frequency. Furthermore, if the feed
system is properly designed, it can be
rotated or switched in polarity to off-
set the affects of Faraday rotation and
thereby improve the chances of a com-
pleted EME QSO.
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Antenna feed system used by
K5FF/WSFF to feed their 30-foot (9.15 meter)
dish. (See text for dimensions.)

fig. 1.

A 24-foot (7 meter) diameter dish
meets the minimum requirement for 22
dBi of antenna gain. As stated in
reference 3, an F/D (focal length over
diameter ratio) of 0.43 to 0.55 is
recommended because it is the easiest
to feed. At this frequency, the EIA
reference feed is quite large (4 1/2 feet
or 1.37 meters square) so other feed
systems or variations have been used.
WBSLUA modified the EIA reference
feed by replacing the screen and driven
elements with a pair of 2-element
Yagis spaced 1/2 wavelength and
placed diagonally on the corners of his
70-cm EIA feed.? The reflectors, ap-
proximately 5 percent longer than the
driven element, are placed 1/4
wavelength behind it. His dish is 24
feet (7 meters) in diameter with a 0,49
F/D ratio. K5FF and W5FF use two cir-
cular loops spaced 14 inches (35.6 cm)
apart, similar to a quad (fig. 1). Each
element is made from 1/8-inch (3-cm)
diameter wire with the driven element
54 inches (137 cm) and the reflector 56
3/4 inches (144 cm) long. A 1/4 wave
92-ohm Bazooka type balun completes
the match to the 170-ohm feed point
impedance. Their dish is 30 feet (9.15
meters) in diameter with a 0.43 F/D
ratio.

Typical half-power beamwidths for
a 22 dBi gain antenna at 220 MHz are
12 to 13 degrees, so some of the
medium sized rotators such as the
HAM-M series are useable on the
smaller antenna arrays. For temporary
operation, setting circles and a protrac-
tor/level can serve very well for deter-
mining true elevation. The later

method was used on our recent New
Hampshire 220-MHz EME DXpedition
(fig. 2). However, larger Yagi arrays
may require a commensurately
stronger and more accurate rotator
system such as a prop-pitch motor and
selsyns.?

receivers

Most 220-MHz EMEers use antenna-
mounted very low-noise preamplifiers
ahead of a crystal-controlled down-
converter. The latter, usually located
at the operating position, feeds a
suitable high-frequency receiver. The
converter should have a noise figure of
2-4 dB maximum with no less than 20
dB image rejection, and should be
reasonably free from overload (a
potential source of interference is from
TV channels 12 and 13).

If you build your own converter, |
recommend the use of a high dynamic
range preamplifier,’” a double-
balanced mixer,'? and a 28.1 MHz IF.
For 220.0 MHz, use a 191.9-MHz local
oscillator derived from a 95.95-MHz
crystal oscillator and doubler.'? There
are many commercial converters
available. The IF requirements such as
stability and bandwidth, among
others, are spelled out in detail in
reference 3.

Many operators prefer to use trans-
verters on 220 MHz. One of the most
popular early arrivals on the 220-MHz
scene is the modified Microwave
Modules MMT-220/28, available
through VE3CRU on special orders.
Other transverters are now available
from commercial manufacturers. If
you prefer to "roll your own"' trans-
verter, circuitry is available in refer-
ences 12 and 13. If you are ambitious,
WOSR has recently published a design
of a complete transverter for the
homebrewer.'*

preamplifiers
Low-noise GaAs FET (Gallium
Arsenide Field-Effect Transistor)

preamplifiers are now in wide use on
220 EME operation. Noise figures of
less than 1.0 dB are easily obtained
even with low cost devices, and this
is more than adequate with the sky
temperatures prevalent on this band.



One of the most popular circuits is the
WEPO design.'® His original GaAs FET
circuits used devices selling for $25.00,
but devices such as the Mitsubishi
MGF-1202 can easily provide a noise
figure of 0.5 dB in this circuit at a cost
of less than $10. Other choices are the
newer low-cost dual-gate GaAs FETs
primarily aimed at the UHF TV market.
They will operate in the same circuits
providing that an extra intermediate
voltage (1.5-3 volts) is applied to the
second gate. Some typical low-cost
devices are the Mitsubishi MGF 1100,
NEC NE41137, Toshiba 3SK121 and
the more recent arrival, Motorola
MRF966 “‘sleeper’” ($3.55 in a single
quantity).’®

Preamplifier isolation is still a prob-
lem at 220 MHz. If you want long life
for your input device, a dual relay pro-
tection scheme such as the one dis-
cussed in reference 3 is highly recom-
mended! Reference 3 also points out
that additional spacing is needed be-
tween the two cascaded relays if the
ultimate isolation is to be obtained.

transmitters

Most 220 EMEers prefer to use an
up-converter or transverter driven by
a 28 or 50-MHz exciter. This provides
the necessary accuracy, flexibility, and
stability required for EME. As pointed
out in the receiver section of this arti-
cle, designs are available in references
12, 13, and 14, Commercial transvert-
ers such as the Microwave Modules
MMT 220/28 and others are available.

The majority of high-power ampli-
fiers used on 220 MHz require greater
than 10 watts if full output is required.
Most operators either build or buy a
moderate power (25-60 watt) solid-
state driver. Many circuits have been
published and many are available
commercially.

Until recently, 4CX250B-type tubes
were used in either a modified push-
pull plumber’s delight with tubing and
flapper plates'” or in the parallel kilo-
watt unit similar to the K2RIW 70 cm
design.' 8930 tubes can be substi-
tuted for the 4CX250Bs if greater
power is required. 8874s'® or the
newly announced EIMAC 3CX800A7

fig. 2. Portable EME antenna system used by W1JR. Eight 4.2A NBS-type Yagis are mounted
on an 11-foot (3.35 meter) high tower. Main boom is a 30-foot (9.15 meter), 3-inch (7.6 cm)
diameter irrigation tube.

tube should also work well in this
design if the input matching network
and the output tank circuit are re-
designed accordingly, but they will re-
quire more drive (40-60 watts) than the
4CX2508Bs.

One worthwhile amplifier to con-
sider now available on the surplus
market is the AM-6155. Listed as a
50-watt driver manufactured by ITT, it
is available from Fair Radio Sales
for approximately $150. Included is a
coaxial cavity amplifier complete with
a tube (8930 typicall and 115 VAC
power supply. With a few simple
modifications, it will deliver 500-600
watts of output power — not a big
EME amplifier, but one to start with
and one that's surely more than suffi-
cient for other modes of operation.’®

The recent (September 1, 1983) FCC
change from measuring input to out-
put power and the tantalizing possibili-
ty of running legally up to 1500 watts
output power has had a profound ef-
fect on EME operations. No longer is
efficiency a primary requirement. This
has led to the use of slightly less effi-
cient but higher output tubes.

In this regard the 8877 is now
becoming the most popular tube. It
works well using either the W6PO?® or
the ARRL Handbook circuit.?’ (I have
been unable to obtain sufficient data
from the ARRL to clarify the use of the

design in reference 21.) WAWD, who
has built it by scaling some of the
missing information from the photo-
graphs shown, suggests that you ex-
tend the Teflon insulation on the plate
tank to overlap at least 1/4 inch
(6.35 mm) to prevent breakdown. He
also experienced some regeneration,
but cured it by using the input match-
ing circuitry in the W6PO design. Both
of these amplifiers will deliver 1500
watts of output at good efficiency, but
require 50 to 60 watts of drive, consi-
derably more than ‘required by typi-
cal 4CX250B designs. Finally, most
220-MHz power amplifiers have har-
monics that are typically only 25-30 dB
below the fundamental. Therefore a
harmonic filter such as a series-tuned
circuit’ or a 1/4 wave (at 220 MHz)
shorted stub should be placed across
the amplifier output connector.

feedlines

Suffice it to say that feedline losses
should always be kept to a minimum,
especially on EME. A 0.5 dB loss
ahead of a 220-MHz preamplifier is
acceptable if a very low noise GaAs
FET preamp such as the one just de-
scribed is used. The transmitter
feedline loss should be no greater than
1 dB unless you are running the new
legal power limit.

Feedline loss is not such a problem
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on 220 MHz. Losses are only about 66
percent of those on 70 cm and about
33 percent greater than on 2 meters.
Hence, RG-213 coax cable is still
usable for phasing lines in a Yagi
array. However, 1/2 inch (12.7 mm) or
larger hardline is recommended for the
transmitter line. Of course, Andrew
Corporation Heliax™ is recommended
for the ultimate in low loss. The new-
ly announced Belden 9914 is similar to
RG-213 with lower loss (approximate-
ly 2.5 dB per 100 feet or 30.5 meters
at 220 MHz).?2 The Belden 9913 is even
lower loss and is similar to RG-213 in
size but uses an air dielectric. Either of
these coax cables should be useable
for phasing lines. A complete list of
recommended feedlines is shown in
table 1 of reference 3. As stated
above, the 200 MHz line loss is approx-
imately 66 percent of the loss listed in
the table and the power handling capa-
bility is approximately 150 percent of
that shown for 70 cm, while the veloci-
ty factor remains the same.

system checkout

Assuming that your station is now
compilete, it's time to go through a
checkout to see if all your gear is
working properly. The first step is to
check VSWR. If it isn’t below 1.5:1,
and hopefully closer to 1.2:1, it’s back
to the drawing board. Assuming an ac-
ceptable VSWR, the output power
should be measured both at the trans-
mitter (to verify FCC requirements)
and at the antenna to see that the
transmitter feedline loss is low enough.
At this point I'll reiterate the necessity
of doing power and VSWR tests with
an appropriate instrument such as a
Bird Electronics model 43 or equiv-
alent. Warning: do not stand in
front of your antenna with high
power applied because your body
may absorb hazardous levels of RF
radiation.

Next, check out the receiver.
Depending on the noise figure and sky
temperature, the audio output from
your receiver should decrease from 1
to 2 dB as you elevate your EME
antenna from the horizon to directly
overhead. You may also move the
overhead point several degrees one
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way or the other to find a ‘’cold’’ spot
which will yield the maximum drop in
receiver output noise. Next, aim your
antenna at the sun after noting the
receiver output on the cold sky. The
noise level should increase from 7-10
dB depending on your antenna size,
noise figure, and the conditions on the
sun at the time of measurement.
Check with another EMEer to compare
figures that are presently being meas-
ured. (This procedure is described in
more detail in reference 3.)

Now you can check for echoes;
don’t get frustrated if you don’t hear
any. (The Faraday rotation may not
be cooperating.) Remember that the
round-trip path to the moon is just over
2.5 seconds, so long dahs or letters
may be sent for test purposes. Also,
doppler shift can be up to + 750 Hz on
220 MHz. The maximum will be up to
+ 750 Hz at moonrise and —750 Hz
near moonset, with little or no doppler
when the moon is directly south of
your QTH. If Faraday is uncooperative,
wait 30 minutes to an hour and try
again. Better yet, get another EMEer
to either listen for you or transmit a test
signal for you to listen for.

scheduling

220 MHz EME operation is usual-
ly conducted between 220.005 and
220.050 MHz with 220.020 MHz as the
calling or CQ frequency. DXpeditions
usually operate on 220.035 MHz and
listen 5-10 kHz up. The activity is
usually centered near perigee similar to
the 70 cm EME weekend. To allow for
those who work multiple bands, 220
MHz EME is usually conducted in the
Saturday evening/Sunday morning
time frame.

About a year ago, the 220 MHz
EMEers decided to adopt the 70 cm
scheduling and reporting system.
Hence, the transmission/receiving
periods are 2 1/2 minutes long, with
the westernmost station {(and DXpedi-
tions) transmitting the first 2 1/2
minutes of each 5-minute block. A “T"’
report indicates signals or letters
received. An "M” report means that
positive identification (both call signs)
has been received, and is therefore
valid for a contact, while an O’ report

signifies Q5" copy. The usual ac-
knowledgements both ways with ““R"
completes the exchange.

No formal 220 MHz scheduling is
conducted as on 2 meters or 70 cm,
so you will have to set up your own
schedules until activity warrants more
formal arrangements. However, the
70-cm EME net is often used to set up
220-MHz EME schedules. You can find
this net between 1600-1700 UTC every
Saturday and Sunday on 14.345 MHz.
Many EMEers also meet to exchange
schedules and information by using
OSCAR 10 on a downlink frequency of
145.950 MHz when the satellite is in
view.

summary

You too can join the fun on a fre-
quency that in many ways is less
critical or demanding than 2 meters or
70 cm yet still challenging. | have tried
to sum up the state-of-the-art on 220
MHz and provide a recipe for simple
EME success. Because 220-225 MHz
antenna systems are often smaller than
those used on 2 meters, the lower sky
temperature and the availability of
suitable designs or commercial equip-
ment make 220 MHz an ideal band for
conducting EME schedules and experi-
ments. There is also the challenge of
attaining WAS on a band where this
feat has only been recently accom-
plished. Good luck — see you on 220
soon.
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VHF/UHF coming events

September 8,9: ARRL VHF QSO Party
September 25: EME perigee

DX news note
The 23 cm (1296 MHz) tropo record was broken
on June 24, 1984, at 0035 UTC. N6CA at 1100
feet (335 meters) on the Palos Verdes Peninsula
in Torrance, California, running 150 watts out-
put and one 44-element loop Yagi, worked
KHEHME at 8200 feet (2500 meters) ASL on the
eastern slope of Mauna Loa, Hawaii, running 20
watts output and four 25-element loop Yagis.
The opening, while lasting several hours on 2
meters fwhere llason was conducted), lasted
only about 10 minutes on 23 cm. This extends
the DX record on this frequency to 2472 miles
(3977 km)
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- AUSTIN
CUSTOM
ANTENNA

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 consulting expe-
rience, 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-
rontal and vertical polarization. Or the ALL
BAND SCANNER with high gain that
outpertorms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the choices available

Whatever your antenna needs, the winner
15 Austin

Call or write tor product information
Dealer inguinies invited

P.O. Box 357
Sandown, NH 03873

(603) 887-2926 17

NEW FROM

NEMAL

your one stop coax supplier!

HARDLINE
Two styles, two sizes for all installation needs
* A Duter C with Polyethyl Jackel

48 dBN0O 11 G 30 MHz
3.68 dB100 N g 1000 MHz $1.25M
7/8 inch loss 28 dB/100 it @ 30 MMz
254 dB/100 1 G 1000 MH:z $3.25M

« Corrugated Copper Outer Conductor with Polyethylene
Jackel

1/2 inch loss

1/2 inch loss 38 dB/100 It @ 30 MHz
(FLC12-500) 2 78 dB/100 1t Go 1000 MH: $1.59m
7/8 inch loss 13 dBM00 It @ 30 MHz
(FLC12-78J) 1.3 dBM0O ft g 1000 MHz s3.92m

COMPARE RG 213 1.25 dB/100 @@ 30 MHz
85 dB/100 g 1000 MHz !

HARDLINE CONNECTORS
1/2 inch aluminum UHF M/F $19.00 Type N M/F $22.00
7/8 inch aluminum UHF MF $49.00 Type N M/F $49.00

1/2 inch copper UHF M/F $22.00 Type N M/F $22.00
7/8 inch copper UHF M/F $49.00 Type N M/F $49 00

Call or write for Free Catalog

shipping

Cable — $6.00 per 100 f1.

Connectors — $3.00 per order

Orders under $20 add 52 additional plus shipping.
COD add $2.00. Fiorida Residents add 5%

NEMAL ELECTRONICS

Dept. H, 12240 N.E. 14th Ave., N. Miam|, FL 33161
Telephone: (305) 893-3924
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Brings You
The PACKET
Breakthrough!

PACKET RADIO lets you
share a simplex channel
error-free with up to 20
simultaneous users at
1200 Baud.

AEA introduces the MODEL PKT-1
PACKET CONTROLLER. Through
an arrangement with TAPR (Tuscon
Packet Radio, Inc.), AEA brings you
the proven performance of the
TAPR kit board and software in a
rugged metal package, fully wired
and tested with a full year's war-
ranty and with all the free appli-
cations assistance you can stand.

Using only your existing radio and
RS232 terminal (or computer), you
can join the rapidly expanding
packet radio community. Operate
on VHF, HF or satellite and talk to
more than 1000 existing packet
users. Store messages addressed
to you automatically and read them
from your printer or monitor later.
Easy to hook-up!! Easy to use!!

Call today for the rest of the story:
206-775-7373!!

Better yet, see your favorite AEA
dealer.

Advanced Electronic Applications
P.O. Box C-2160
Lynnwood, WA 98036

P s e e s et A s S " ——

:AII right, AEA, send me info fast!

|To: AEA, P.O. Box C-2160,
|Lynnwood, WA 98036

Name
Address

City. State, Zip

— e e ————

uﬂl\nml Date
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1-800-821-7384 QIK‘PRO by Paullin Industries

Ohio (419) 289-2228 oo as " Ashland, Ohio 44805

QUICK WEATHER PROTECTION PRODUCTS & ANTENNA ACCESSORIES

PRODUCT & DESCRIPTION MODEL
el K Py ntersat B (Whita)
QIK-ON ; ) (White
Q,; { LNA'S
Polarotor, ?,/ . LNAA
his A\ LNA.DC
Wire Terminal L\ ! LNA.DC
\ LNAA
and also ol Intersat
Down Converter A Uveresistant rubber bool designed 1o cover lhe polarotor - LNA and (\-\-:.«.mm-..)
Weather Bools wire termunals and also seals hght enough 1o keep oul bees. buids, | (Black)
- hotets of wasps yel vented enough 1o relieve condensation  The | deduct 1 (X
B PRO pleated end s 1o easy installalion and thght seal
o wiedl  The boot ides equipment and improves overall
() " A =
- > v— Accepts most Down Converters
QIK-MOUNT 'l s D C and lerminals dry
(Universal) a B"-!' k
Down Converter HIRL rubiber covered | White
Plate & Bool | / g rubber cover
== o wilh wire exil
A UV resistant rubber cover that has the exclusive
QIK COVER QiK PRI d thal allows the boat 1o put an | Black
Motor Boots qQui tightly seal on the dive unil Rubber | White
- Ps Wom lor wire exal (Lock band included |
w\n‘\. AN A AN Reqular
D R P 000 | e
| | [ 11w Actuators | <4
QIK-PRO Regular with “Limit Switch” m“w 16 .
Actuator Boots | e Vent™ moisture mmﬂaslc System 48
gl A soft, phable UV resistant expandable weather bool thal covers the small "f‘\
end of the actualor proteching i from ram, salt water, dust, and «ce. Withstands o
high heat and very low temperatures (2 lock ties included. ) For drives using '. pocie i
limit swilch (same price) designate "'limit swilch a amal
QIK-LiIMIT ( ' ) Universal imit switches mounted in an
" ( Boxed
Universal Limit insulated bracket that clamps on all
Switch J standard actluators quickly (DC-AC-
=7 = QUICK & ACCURATE  wiring diagram included.)
R MOST ACCURATE FEEDHORN ALIGNMENT TOOL MADE!!

e - Good ' Extends
QIK-ALIGN ~\ T —— N " N =X z
Feed Homn i --L =t Aews OIS OF B UL GUESS wOrk and Twerting Boxed
Alignment Tool L e
[y e——— ‘Hooks fush on lssghorn 10 2m & align 10 euac 3\
cenlted of duh ~
*3 renipiced adjustable b g logs can e sel 4
al tocal diiance & center point ol deh i DNe Basy seltng
Terms: Cash, Cerlitied check, Money order, Money iransier Prices eflective 6-1.84 W~ 184
Fraight: UPS, COD, FOB Paullin Indusiries, 1446 State Rln 60, Ashland, Ohio MOOS
—r = =
~ Designing and developing new products for qrowlng industries.

CALL LONG DISTANCE ON 2 METERS

Only 10 watts drive will deliver 75 watts Our products are backed by prompt fac-
of RF power on 2M SSB, FM, or CW. It is tory service and technical assistance. To
biased Class AB for linear operation. The become familiar with our other fine pro-
current drain is 8-9 amps at ducts in the amateur radio
13.6 Vdc. It comes in a well market, call or write for our
constructed, rugged case free product and small parts
with an oversized heat sink catalog.
to keep it cool. It has a sen-
sitive C.O.R. circuitry, Model 875

reliable SO-239 RF connec-
tors, and an amplifier
IN/OUT switch. The max-
imum power input is 15

Kit $109.95
Wired & Tested $129.95

2648 North Aragon Ave.» Dayton. Ohio 45420 +(513) 286-1411

Porta-Tenna
VHF/UHF Telescopic 1/4 & 5/8

Wavelength Antennas for
Hand-Held Transceivers &
Test Equipment

1/4 WAVELENGTH

Model No. Freq. MHz Description Price

196-200 144-148 5/16-32 stud w/spring  $5.95
196-204 2 BNC connector w/spring  7.95

196-214 ” BNC connector 6.95

196-224  144-UP  BNC conn, ad]. angle 7.95

196-814  220-225 BNC connector 6.95
5/8 WAVELENGTH

191-210 v 5/16-32 for old TEMPO  22.95

191-214 i} BNC connector 19.95

191-219 g PL-259 w/M-359 adpt.  22.95
191-810  220-225 5/16-32 for old TEMPO 22,95

191-814 a BNC connector 19.95
191-940  440-450 5/16-32 for HT-220 22.95
191-341 G 1/4-32 stud 22.95
191-944 e BNC connector 19.95

Largest Selection of Telescopic
Antennas. Write for info. Price are
postpaid via UPS to 48 States. For alr
delivery via UPS Blue add $1.50.
Florida add 5% sales tax. Payment by
M.O. or Cashlers Check only. ~ 19

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32955, U.S.A.
(305) 631-0775

.
«@» Capperr Cor Corp. &
POULTNEY, VT. 05764 RO2-287-4055
WE LIKE 1O WIND COILS—TRY US
COILS FOR HOMEBILT
Sardine Sendet B0 Mator QRP Rig

QST Oct' 79 p 15 $4 00
CQRP Transmatch-25 Watt Max

ARAL Handbook p 350 750
Tuna Tin 2-WAS 40 Meter Tranamitter

QST May ‘Tép 21 575
Mini Miser s Droam Recewn

QST Sep Tep 21 1275
20 Meter Direct Convessaon Rocolver

QST Ape TR p 12 750
Amplifier lor HW.8 ORP Transcower

OST Aps 'TOp A 13 80
Harmonic Filter {(lor above) per band 5 Do)
Low Freguency Transmitie:

S9Sep 19p 23 9 50/

Prices include postage
BALUNS

Gart POWE R into your antenna. See ARAL Handbook o 585 or 1900 5-20
KW —4 1 Impaedance $12 50|
PEW—41 15.00|
1KW G!']ltn\!\p«lm’lr-l 14.00|
2KW—61, 91, of 1 1 (peck one) 16.50
100KW-—4:1, 61, 91, or 17} (pick one) 8.50
Many other imeresting codl kits in our NEW LIST 5C You must send &

amy v 10 receive our ool kit list
stamped anvelope 10 rece o~ 126

= TR
sl nc.
= ncep =
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R-390A HF RECEIVER

Famous military receiver
covers 0.5-32 Mhz AM
CW in 31 one Mhz bands
using mechanical digital
tuning. 455 Khz IF. has
four Collins mechamcal
filters for selectable 2-4
B-16 Khz handwidth 100 Khz calibrator. BFO. No covers

115/230 VAC 60 Hz. 10%x19x16%", 95 Ibs. sh. (UPS

in 2 pkgs ) Used-reparable $215. Checked $335.

Manual, parial repro $15.

PARTS FOR R-390A, used-checked

PTOVFO assembly $50 It Collins Mig $65
Mechanical filters 2 or 4 KHZ $50
8 KHZ $40 16 KHZ $30

Power supply less 2625 tubes. . $45. Most other
parts available, except meters. Write for listing
Prices F.0.B. Lima, 0. » VISA, MASTERCARD Acce
Allow for Shipping * Send for New FREE CATALD
Address Dept. HR # Phone: 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA + Box 1105 - LIMA, OHIO » 45802
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KE MN75
ANTENNA TUNER

The Drake MN75 matching network will optimize your system performance with a
surprising range of features and flexibility. From 1.8 to 30MHz., the MN75 matches
balanced lines, coaxial lines, or random wires. (Optional B-1000 balun required for
balanced lines.) RF output and VSWR readings are available at the push of a
button. The rugged MN75 is rated at 200 watts continuous duty and features
antenna switching as well as bypass capability. Get maximum power to your
antenna system with the Drake MN75.

DRAKE SP75
SPEECH PROCESSOR

The Drake SP75 Speech
Processor packs the punch it
takes to be heard! The SP75 is an
RF type speech processor
designed to give your signal that
needed boost when the going
gets tough. Connect the SP75
between your microphone and
your Drake TR7 or TR5 — that's
all! Front panel switching gives
you a bypass option as well as
phone patch or tape player input.
Special muting circuitry even
allows you to operate VOX while
using the SP75. The clipping level
is adjustable and the LED
indicator shows the proper audio
input level.

DRAKE CW75
ELECTRONIC KEYER

A no-nonsense keyer for the '80's:
the Drake CW75. Smooth iambic
keying (grid block or direct) is at
your fingertips with either a
squeeze key, semi-automatic
"bug’; or straight key. 5 to 50
WPM capability with front panel
speed control. Built-in side tone
monitor with volume control.
Operates from an external 7 to 14
volt supply or a nine volt optional
internal battery.

DRAKE P75
PHONE PATCH

Use your station to its fullest! The
Drake P75 Phone Patch puts you
on the front lines of amateur radio
public service. With the P75, your
station can be that vital link
between the remote location and
the folks back home. The P75 is a
hybrid patch for use with the
Drake 7-line or other transmitter/
receiver combinations. Features
such as infout switching and
adjustable RX/TX level controls
make the P75 Phone Patch the
choice you can count on.

R.L. Drake Company + 540 Richard Street » Miamisburg, Ohio 45342 » USA « Phone (513) 866-2421 » Telex: 288-017

More Details? CHECK —OFF Page 150

© COPYRIGHT 1984 R.L. DRAKE COMPANY
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improving amplifier ALC circuits:
part 2

MLA-2500 input matching and
tube protection circuits

The MLA-2500 has acquired a reputation as a tube
eater, and it's no secret that the cost of replacing the
final tubes in the MLA-2500 has risen from $75 to $5620
in just ten years. This has left many MLA-2500 owners
nervous about — if not fearful of — tube loss. The
ALC and driver matching circuit described in this arti-
cle should significantly decrease the possibility of tube
loss due to overdrive.

One problem that has plagued many MLA-2500
owners is the lack of an input matching circuit. A Ken-
wood TS-430, for example, is almost unusable with
the MLA-2500. The success of the E.T.0. “Alpha”
amplifier series has allowed several design ideas to be
field-proven. | adapted the broadband, untuned input
circuitry used in the small E. T.0. amplifiers to cure the

input mismatch problem. The matching circuit is sim-
ple to design and construct. Ten trifilar turns of No.
18 enameled wire are wound on a T94-2 core. An elec-
tric drill is used to twist three 15-inch lengths of wire
together. (The completed coil is shown in figs. 1 and
2. Fig. 3 shows the original input mounting around
the input relay in an MLA-2500B. Fig. 4 shows the pro-
per mounting of the input toroid. The wirewound
“Non-inductive’” swamping resistor used in the
MLA-2500 was found to be too reactive to be of use
and was removed. | constructed a 50-ohm, 40-watt
non-inductive resistor suitable for swamping use from
twenty 1-kilohm, 2-watt carbon resistors. | tightly
packed the resistors into two groups of 7 and 13
respectively (shown in figs. 5 and 6) and then
mounted them as shown in fig. 7. The interconnec-
tion is shown schematically in fig. 8.

The next step in stabilizing the input impedance in-
volved moving the cathode RF choke, RFC-4, from
the ALC board, PC-1004, to the cathode area. Some
older MLAs use an unbypassed RF-choke, RFC-7, al-
ready installed in series with the cathode line to the
ALC board. If no RFC-7 exists, remove RFC-4 from
the ALC board and reconnect it between the cathode
line common and an empty terminal on the barrier strip
mounted between the tube sockets. Install a jumper
between the ALC board terminals from which RFC-4
was removed. Move the cathode return line to the bar-
rier strip terminal and add a 0.01 uF bypass capacitor
to ground as shown in fig. 8. After installation, the
MLA-2500 will present less than a 1.3:1 VSWR to the
exciter on all bands from 80 to 10 meters; on 160
meters the VSWR is 1.3:1. Although some variation
in the value of the compensating capacitor, C., may
be required, 100 pF connected as shown in fig. 2 has
proven optimum in all retrofits completed to date. The
use of different core material and/or core size is likely
to necessitate some variation in the value finally
selected and the connection terminal.

By J. Fred Riley, WABAJN, 1721 Poplar Street,
Kenova, West Virginia 25530

fig. 1. Toroid input transformer consists of 10 trifilar turns on
a T94-2 core.
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22 OHM OUTPUT TO
TUBE CATHODES AND
SWAMPING RESISTORS

10T TRIFILAR,
NO 18 0N T94-2 CORE

!

100pF -

SO0V Ce
MICA ]

fig. 2. Toroid internal and external connections show
position of compensating capacitor.

.

ALC

The final modification to the MLA-2500 may well
be the most important and beneficial to improved per-
formance. The technique employed is a modified ver-
sion of the circuit used in the E.T.O. Alpha 77. It is
a grid-current-derived ALC circuit that uses readily
available Radio Shack parts. | could not use the
original Alpha 77 circuit because it uses a positive sam-
ple voltage whereas negative is used in the MLA-2500.
In installing the ALC circuit | also remounted the ther-
mal sensor and increased the voltage to the cooling
fan.

| remounted the thermal sensor, SW-3, shown in
fig. 9, from behind the 40-meter loading padder, C42,
to behind the 80-meter loading padder, C46. The final
position is shown in fig. 10. Why the inside tube
should run hotter is not obvious. Nevertheless, the in-
side tube does run hotter, and moving the thermal
switch makes sense. Perhaps the bandswitch disturbs
the airflow. You may wish to replace the cooling fan;
after extensive evaluation of cooling fans, the Rotron
WR2A1 “Whisper’' is highly recommended. It is both
quiet and efficient. | also removed R20, a 500-ohm,
10-watt resistor, from the thermal sensor circuit. When
| removed R20 and rewired around it, | saved the ther-
mal strip and remounted it to the bottom of the chassis
below the 40-meter loading capacitor, C42, using
C42's mounting screw. This terminal strip is used in
the ALC circuit and is shown at the top center of fig.
7. Fifty milliamperes, the new maximum grid current,
represents only one-twentieth scale on the original
MLA-2500 meter. By replacing the grid shunt, R19,
with a 10-ohm, 2-watt resistor and adding a 1-kilohm,
1/4-watt resistor in series with the grid meter line, the
full-scale meter reading is increased to 100 mA. As a
benefit, enough voltage is available across the new
grid shunt to activate the new ALC circuit shown in

fig. 4. MLA-2500B input relay area shows toroid connections
and mounting to ground lug and relay terminal. Compen-
sating capacitor is visible at top of toroid.

fig. 5. Construction technique for seven-resistor pack.

fig. 5 of part 1. (Fig. 6 of Part One of this article shows
the construction technique used and fig. 7 of Part One
shows the mounting to the pushbutton mounting nuts.)

| used the ground lug on the remounted terminal
strip to provide a ground for the new grid shunt, R19,
and to provide a terminal point at which to connect
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@\ Announces:

A User-Friendly Software Package
Designed For Easy Operation of Morse,
Baudot, ASCII, and AMTOR. A Feature-
Packed Program Called:

MAIN MENU SCREEN

hh:mm:ss\

MBA-TOR"

Now Available for the Commodore 64 Computer in Two Versions.
MBA-TOR 64 Software Package Only, at $119.95 Suggested Retail.
MAP-64/2 Software with Self-Contained Interface $239.95 Retail.

\_

OPTIONS MENU SCREEN

-

hh:mm:ss \

J

MBA-TOR™

COPYRIGHT 1984 BY AEA Just Look At Some Of The Features:

SELECT:
M. MORSE —— CW raceive and transmit at 5 to 99 wpm, auto speed track on receive.
A. ASCii —— § hit ASCII, receive and transmit at 110, 150 or 300 baud.
R. RTTY —— 5 hit Baudot, receive and transmit at 60, 67, 75, 100 or 132 wpm.
T. AMTOR —— TOR, receive and transmit ARQ (Mode A) or FEC (Mode B) and listen.
U. AUTO AMTOR — Beacon and WRU system, includes QRG check before XMT, won’t QRM.
X. AUTO CALL —— Message forwarding system, AUTO-AMTOR still functions in this mode.
C. COMMANDS —— Selects command menu.
0. OPTIONS ~— Selects options menu.

+ Complete precompose split-screen display with status information.
+ Complete printer control including SELCALL/WRU printer control.

/

COMMAND MENU SCREEN

/

N

hh:mm:ss\

213-370-7451

y

C & A ROBERTS, INC.

18511 Hawthorne Bivd., Torrance, CA 90504
24 Hours call 213-834-5868

—— 24-hour clock, shows time in hours, minutes and seconds.
|. CALLSIGN 7777 |—Allows entry of your calisign for auto operations.
S. SELCALL M — Derived from your callsign automatically, can be changed.
T. ARQTIMEOUT 30 [— Sets ARQ phasing calls from 1 to 99 seconds.
U. US0S ON }—Unshift on space, toggles on or off.
M.MORSEFILL(BT) OFF |~ Transmits Morse idle character during breaks in KB activity.
R. RTTYSYNC (NUL) OFF |— Transmits RTTY idle character during breaks in KB activity.
A. AUDIO FEEDBACK OFF —— Sends short beep through your audio as any key is depressed.
C. AUTOCR ON {— Sends carriage return the first space after 65 characters.
L. AUTOLF ON — Sends a line feed after each carriage return.
B. BEACONRECORD OFF (— Allows the beacon to be recorded to the QSO buffer for logging.
W. WRAP-AROUND ON |— Sends CR/LF if there is a space in the last 5 positions on the line.
K. CWBREAK-IN OFF | —— Automatic transmit/receive switching during GSO0.
0. GUTPUTMODE WORD —— Transmit in word mode (text sent on space) or character mode.

+ Break-in buffer on all modes, toggle QSO buffer on or off.
+ CW speed lock and Farnsworth low-speed CW.
+ 10 soft-partitioned™ message buffers plus direct from disk or tape.

L. LOAD — Allows loading of message or QS0 buffers from disk or cassette.

E. EDIT ~— Word processor type edit functions on message and QS0 buffers.
M. MOVE — Allows transmission of QS0 bufter without disk or cassette systems.
S. SAVE ~— Allows you to save message and QSO buffers to disk or cassette.

X. SET XMT BUFFER SIZE -——= Set the transmit pre-type buffer to any size you like.

C. SET COLOR — Chose between any of 16 colors for character, screen or border.

T. SET TIME ~— Lets you set the time of day clock.

+ Insert QS0 station’s call into any buffer while still copying.
+ Includes a complete manual, keyboard overiays and cables for
the AEA Computer Patch™ or Micropatch™ Interface.
+ For more information call AEA, or see your AEA Dealer.
v 125

AEA

Brings you the
Breakthrough!
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fig. 6. Construction technique used for thirteen-resistor pack.

the grid meter line to the new series metering resistor,
a 1-kilohm, 1/4-watt resistor. A new wire was added
inside the wiring harness from the grid line to the area
of the function switch mounting nuts. Using terminal
strips modified in Dentron fashion and discrete com-
ponents | constructed the basic circuit shown before.
The — 18 VDC required was obtained by a simple
modification to the power supply board, PC-1002.
Later model MLA-2500s do not have the 120 VAC
winding shown on the schematic. If your unit has a
black wire connected to pin No. 3 on the bottom of
power supply board, PC-1002, unsolder the wire and
tape it back. If your unit has a C32 capacitor installed,
remove it. Remove the line going to pin No. 1 bottom
— if it exists — and pull it back to the ALC circuit con-
structiqn area. If no line exists between the ALC and
power supply boards, run an additional wire in the
harness to connect the ALC board to the new ALC
circuit.

On the power supply board, PE-1002, install the new
C32 capacitor, observing polarity. Diode CR16 may or
may not be present. Use the old CR16 or any general
purpose power diode. It may be most convenient to
tack solder CR16 in from the 1/T, 2/B (12 VAC) trace
on the power supply board to the 1/B terminal trace
to which C32 is soldered, refer to part 1, Fig. 5 for
schematic representation. Carefully locate the lines to
the transmit light, X-2, and unsolder them from the
power supply board. You may wish to use part of the
excess wire connecting X-2 to the new ALC circuit for
the new line connecting the 1/B ( — 18 VDC) terminal
to the ALC circuit. After connecting X-2, the power
supply board, and the new ALC circuit, only the ALC
board, PC-1004, remains to be modified.

l | ]

RFC-T/7RFC-4

Py TO ALC BOARD
«D'-toa‘
= ar00pF oot
500

500V
CERAMIC

13-1K,2W
CARBON

fig. 7. Schematic representation of connections from
tube cathodes to new swamping resistor packs and re-
mounted cathode choke.

1*’" 2

; e

fig. B. Installation of resistor packs clearly shown in spaces
between tube sockets and wiring harness. Note remounted
terminal strip for grid shunt and meter multiplier at top right
of photograph. ‘

fig. 9. Original mounting of thermal sensor.

modifying the ALC board

Remove C22, RFC3 (if present), and R10 from the
ALC board, PC-1004. Replace R12 with a 1-kilohm,
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fig. 10. Remounted thermal sensor positioning.

1/4-watt resistor. Tack solder the old R12, a 27-kilohm,
1/4-watt resistor, from the input, pin No. 2, trace to
ground. Using R10’s terminals, correctly remount
CR18 in the circuit. This completes the modifications.
Check the ALC circuit by insuring that the transmit
light, X-2, comes on at 55-60 mA of grid current;

8 VDC should appear at the ALC jack simultaneously
with X-2's illumination. The new ALC circuit provides
protection from accidental or transient overdrive when
connected to the exciter. The input swamping and
matching circuit helps limit the maximum grid current
available. The increased sensitivity of the grid meter
and X-2's visual indication prove powerful tools in
preventing accidental or transient overdrive. The ALC
circuit should act in concert with the change in cool-
ing to protect the tubes under almost any operating
conditions.

“Inadequate warm-up time is something these
modifications cannot protect against. Four or five
minutes has been found to be a practical minimum.
Internal tube arcing can occur even though Eimac's
specification sheet calls for sixty second minimum and
the MLA provides seventy-five seconds. Increasing the
time for warm-up can unquestionably save your
tubes.”
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HMIE RESET u-w AT
ort . . .

The RC-850 provides the most advanced
technology available in repeater control. With
“designed for the future” architecture that allows
uggrade through software so that it will never be
obsolete. Complete remote programmability with
E’PROM via Touch-Tone™ or your personal com-
puter. Offering unique features including the
highest quality synthesized speech and fully
automatic scheduled operation. Plus voice

The RC-85
Repeater Controller

The RC-850's “little brother"!
Remotely programmable ID's,
command codes, auto-dial
numbers, timers, and more.
The RC-85 controller includes
many of the features pio-
neered by ACC such as syn- o

an ACC controller!

The ITC-32 Intelligent Touch-Tone
Control Board
Remote control at your finger-
tips with 28 commandable
outputs, plus alarms, re-
peater and remote base
control functions, re-
sponse messages,
and more. An
ideal building
block for your
repeater.
An easy
way to add
a remote
base to your
system. Or
even to re-
motely control
your home.
Only $389

commercial repeater control products.

w102

More Details? CHECK — OFF Page 150

Advanced Computer Control
. . . for your repeater

STATUS CONTROL AUMO

RC-a88

—————— | T

thesized speech, remote base, paging, and more. Now any repeater budget can afford the benefits of
All just $895 (board) or $995 (rack mount).*

Call us for more information on our complete line of amateur and

10816 Northridge Square, Cupertino, CA 95014 (408) 749-8330 Qcc

TOUCH TONE USER bO BEPLATER

response metering, synthesized remote base
operation, paging, mailbox, and the most ad-
vanced autopatch available — anywhere! De-
signed for reliable, consistent, enjoyable operation
in any system. Field proven in hundreds of
commercial and amateur repeater installations.
The RC-850 will always be the leader in high
performance repeater control.

Available from $1195**

NEW PRODUCTS

DVR 128 ® Digital Voice Recorder — Solid state
voice storage and playback for remote recording
of ID's and announcements, voice mail, and user
diagnostics.

IVS 6/12 e Intelligent Voting System — Six or
twelve channel voting with DTMF remote control.
In-band signal quality evaluation, audio equaliza-
tion, and activity logging.

ShackMaster” — Remotely control your home
station using Touch-Tone commands over the air
or over the telephone. Patch yourself
through your home equipment onto
the HF bands, and to VHF and
UHF frequencies.

*Includes a one year limited warranty
**Includes a two year limited warranty

advanced
computer
controls, incC.
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shortwave circus

As time goes by, more and more
modern HF transceivers come off the
production line with the capability to
receive the range of 100 kHz to 30 MHz
built right in. This has opened up a
whole new world to Amateurs who
thought that the shortwave spectrum
ended at the edges of the ham bands.

It's fun to tune the spectrum; no
wonder the SWL hobby has grown so
rapidly over the past few years. There
are lots of interesting signals to hear
in the HF range!

The most obvious signals come from
the shortwave broadcast stations;
there are plenty of them, and most of
them are listed by frequency and
operating hours in the World Radio
Handbook." Even the casual observer
will find other signals: point-to-point
transmissions, ship-to-shore, aircraft,
military, RTTY, FAX, and so on. SWL
magazines provide, on occasion, lists
of these interesting transmissions.

In a few days’ listening time, you
can gain a good idea of what is going
on outside the ham bands, as far as
legal, recognized transmission goes.
But an even more interesting field to
explore is that category of trans-
missions that are undercover, clandes-
tine, or modified in such a way that the
casual listener cannot comprehend the
transmitted information. And then,
there are other signals . . .

things that go bump
in the night
The shortwave spectrum is full of in-

comprehensible and confusing signals
that whet the interest of the serious
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listener. Some of these signals are
quite loud and easily found.

Sweepers. One of the most common
“"mystery’’ signals is the sweeper. This
is an unsteady carrier, loud and rough.
It “sweeps’’ through your receiver
quite rapidly, as though someone had
tuned a wobbly VFO across your lis-
tening frequency. These signals, most
noticeable in the 14 and 26 MHz
regions of the spectrum, are in fact
emitted from large, industrial heat-
treating machines used in the plastics
industry, making water beds, furniture,
dishes, and other sundries. These in-
dustrial RF oscillators run upwards of
100 kW and shift frequency as the
manufacturing process advances.
While they should be in the ISM
(Industrial-Scientific and Medical) as-
signments at 13.56 MHz and 27 MHz,
they seem to roam the spectrum at will.

| spoke to the operator of such an
oscillator once. He told me that he was
an avid CBer who made sure his oscil-
lator never landed in the CB channels
(that's a Goody Buddy, for you!).

Many other industrial RF oscillators
exist for various purposes, and most
of them radiate — sometimes badly.
They're often operated by untrained
personnel who have little concern for
radiation. The minimal shielding on
these machines is frequently removed
to facilitate easy loading and un-
loading of the material they are de-
signed to process.

Woodpeckers. Most hams are
familiar with the obnoxious wood-
pecker signals that infest the Amateur
bands. They exist in force too, on
other frequencies. At least four such

signals exist; they are over-the-
horizon, high power backscatter radars
operated by the Soviet Union. With
the United States as the target, the
radars search for telitale missile trails
and other interesting reflections of
military importance to the Soviet radar
operators.

Repeated protests about the dis-
ruptive effects of these long-distance
radars have been lodged with the
USSR. The extreme power of these
devices, plus the sharp wavefront,
make them a pest to all users of the
HF spectrum.

Five-letter “numbers” groups. It
won't take you long to find the 5-letter
mystery stations. These can be SSB,
AM, or CW signals that transmit code
groups at length, with no recognizable
identification. On voice, the transmis-
sions may be in English, Spanish, or
German. The voice repeats b-letter
code groups of numbers or letters. The
most numerous are the ‘‘numbers’’
stations. A typical message sounds
like:
"83457-90030-45089-10019-63345, "
and so on; often the message is
repeated again and again. No station
identification is ever given. Some
stations repeat a series of letters in the
phonetic alphabet instead of numbers,
and others mix numbers and letters.
Who are these stations? Where are
they? And what are they doing?

""Spook’ transmission. Harder to
find are the two-way "'spook’’ signals.
(A good place to look for these is just
above the 10 MHz Amateur assign-
ment.) You'll hear two-way CW con-
versations at about 8 to 10 WPM (very



poorly sent, by the way). A typical
transmission will run: *AJ23 AJ23 DE
64Z QRK?"" Then the other station will
reply, ‘642 DE AJ23 QRK 5 GA.”
Then the coded message will start.
(Just after the 10 MHz assignment
opened for Amateurs, | ran across a
pair of spooks trying to work each
other. They were both S7 but they had
a terrible time, stumbling around, try-
ing to make contact. | couldn’t resist,
and broke in with a “QRK 5 GA PSE.”’
This really upset the spooks. They
frantically signalled each other, and in
a burst of poorly sent CW, moved out
of the Amateur assignment.) Carefu!
listening will reveal a myriad of these
signals, many of them coming from
Central America.

Scientific sounders. You'll find a lot
of more routine signals, too. lono-
spheric sounders run up and down the
spectrum, sounding like a string of
dots passing quickly across your listen-
ing frequency. Others are more sophis-
ticated and have a more complex
sound. An interesting trio of stations
used to monitor potential earthquake
activity in California can be found on
5.115 MHz, 3.395 MHz, and 10.163
MHz. Located along a major fault,
each station transmits a steady carrier
(without identification), and the signals
are observed at a monitoring point in
Utah. When an earthquake occurs, the
ionosphere above the quake area is
disturbed; by closely observing the
signals, investigators can learn much
about the relationship between earth-
quakes and the accompanying iono-
spheric disturbance.

In this same vein, certain obscure
data is transmitted by some AM broad-
cast stations that employ a 20 Hz FSK
on their carrier. One station that does
this is KNX in Los Angeles (1070 kHz).

The single-letter beacons (SLB). Of
great interest to some listeners are the
so-called single-letter beacons, which
have been on the air for up to 20 years
with little publicity. One or two of
these are in the ham bands.2 On the
west coast, in the early morning hours
when conditions are good, the SLB on
about 3979 kHz is quite loud. It simply

sends the Morse letter K about every
four seconds in FSK. It can be quite
annoying to early-morning nets on this
channel.

Many other SLBs exist across the
HF spectrum. Some are on-off keyed,
others are FSK. Many of the latter use
the Eastern European shift of 1 kHz,
which suggests Soviet origin. The
SLBs send different individual letters,
and sometimes will send a short burst
of five number code groups at about
20 WPM, then return to the carrier or
the keyed letter. A large number of
beacons, fading in and out with the
skip, have been logged in the United
States.

One set of beacons is particularly in-
teresting, since they are well received
on the west coast. This set comprises
a number of K beacons. The beacons
are keyed FSK simultaneously and are
on 9.043, 11.156, 12.152, 14.478,
14.968, 18.086, and 18.349 kHz (ap-
proximately). Signal arrival indicates
that the beacon set is located in
Siberia, possibly on the Kamchatka
penisula.

There are plenty of SLBs on the air,
as the footnote indicates, and they
seem to be heard all over the world.
What is their purpose? Where are
they? What messages do they convey?
And who are the recipients? Your
guess is as good as mine.

“Cut-number’’ stations. Some
unidentified CW stations, in addition
to sending coded messages, encode
the numbers in the message. The
transmissions sound like letter groups
when they are really number groups.
For example, the digit 1 is sent as A.
2asU,3asV, basE, and soon. This
can be quite confusing to the casual
listener.

Spread-spectrum signals. Various
forms of wideband transmissions can
be logged in the HF spectrum. One
subtle form sounds like ““white noise”
on a receiver. This hiss occupies about
100 to 200 kHz of spectrum space. For
some time such a signal was apparent
in the high frequency end of the
20-meter phone band, but nobody
seemed to notice it. Along with the

Swedish Amateur who first pointed it
out to me, | ran a directional plot on
it and found that it seemed to be
coming from England, as far as we
could determine. In recent years, the
signal has moved out of the 20-meter
band.

Another form of spread-spectrum
transmission is noticed by the per-
ceptive observer as bits and pieces of
voice transmission that occastonally
pop up on your receiver. Each burst is
very short; only fractions of words
can be heard. The signal is obviously
jumping around at a very fast rate!

“Junk” signals. A few minutes listen-
ing to the HF spectrum reveals an
amazing quantity of sloppy signals. It
seems as if all the old World War [}
surplus transmitters must be on the air
somewhere. For years Amateurs on
the west coast were plagued by siur-
py, burpy coded CW signals that
jammed the 80-meter band during the
early morning hours. Most of the
transmissions were in Chinese. Some
are still on the air. Many South and
Central Americans use ham gear as
telephone links between isolated loca-
tions. The 10-meter FM channels are
occasionally blocked by Spanish-
language signals carrying on tele-
phone-type conversations.

A quiet scandal {seemingly ignored
by the FCC) is the proliferation of
illegal CB-type operations between 27
and 28 MHz. The casual listener will
soon pick out loud signals, some of
whom run kilowatts of SSB power
into large beam antennas. Not long
ago one such illegal operator boasted
that he had worked over 90 countries
with his illegal transmissions.

Another collection of “‘junk signals”
exists just outside the low frequency
end of the 160-meter band. These are
the wireless telephones which transmit
frequency modulated signals in the
span of 1650 kHz to 1800 kHz. Some
of them operate right up into the low
end of the 160-meter Amateur assign-
ment. With a good antenna in a quiet
location, a wireless phone can be heard
for up to 10 miles. | wonder if the users
of these phones know that they are
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furnishing amusement to casual eaves-
droppers?

“Free-radio’’ broadcasting. Do you
like to play music on the air? Join the
free-radio broadcasters and play hide-
and-seek in the radio spectrum! One
popular frequency for pirate broad-
casters is 1605 kHz, just outside the
top end of the broadcast band. Others
pop up on various frequencies near the
short wave broadcast bands, and a
few operate in the 88-108 MHz FM
band. Although pirate broadcasters
are quite rare in the United States,
many exist in Europe. Because they
vary frequency and time of broadcast,
they are difficult to pinpoint, but many
send QSLs for reception reports! The
FCC is quick to crack down on pirate
broadcasters, and it is not easy to spot
one operating in the United States.

Soviet jammers. One of the major
occupants of the international broad-
casting bands transmits only noise, in
a deliberate attempt to prevent listen-
ers from hearing the program material
on certain frequencies. It has been

estimated that there are more than
2,000 jamming transmitters, located
principally in the USSR, Bulgaria,
Czechoslovakia, and Poland, aimed at
thelocal language broadcasts beamed
behind the ““Iron Curtain” from the
west. lllegal or not, they are a reality.
Some sound like a buzzsaw, others a
rhythmic whine. Many are quite broad.
The majority have identification sig-
nals, such as ZG or U7 which are sent
in slow-speed Morse.

To make matters more interesting,
Soviet broadcasts to China are jammed
by the Chinese. Sometimes this jam-
ming takes the form of taped music
played backward! What next?

Hlicit drug trade. Because HF radio
is widely used by drug smugglers, the
alert listener can occasionally run
across transmissions dealing with this
underground activity. These messages,
mainly on SSB, are generally in English
or Spanish. Nicknames are used in-
stead of calls, and most of the traffic
seems to occur between 4 MHz and
14.5 MHz, often just outside an Ama-
teur band.

Good stuff, too! Aside from this long
list of assorted follies and undesirables,
there are many other interesting things
to monitor outside the Amateur bands:
point-to-point RTTY for the news ser-
vices of the world, airline networks,
weather broadcast, military, MARS
(Military Affiliate Radio Stations),
Coast Guard, and INTERPOL. The list
goes on and on. The point is that
there’s plenty going on outside the
Amateur bands.® Exploring these re-
gions is a fascinating undertaking.
You’'ll be suprised at what you can
hear! Good listening!

references

1. J.M. Frost, Editor, World Radio and TV Handbook,
38th Edition, available from Ham Radio’s Bookstore,
Greenville, N. H. 03048 {$20 postpaid).

2. Observed frequencies of some of the SLBs heard
on the west coast are {in MHz): 3.979, 4.006, 6.227,
7.512, 7.557, 8.138, 8.146, 8.646, 9.043, 9.058, 10.645,
11.156, 12.152, 12.185, 12.329, 13.329, 13.638, 14.478,
14.968, 17.016, 18.016, and 18.349 (all frequencies plus
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3. For more information on activity in the radio spec-
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WHAT THE COMPETITION CALLS
“NO LOST WORDS OR SYLLABLES”
WE CALL NOISE

THE COMPETITION: “HI HONEY I(3755)M FIXING YOUR (5052 VORITE SUPPE(50ms:

BARBECUE HAMB(:05)GERS. THEY WI(30:5

IT IN TIME2(X015E)”

) BE READY AT 6:(3755) WILL YOU MA (LSR5

Samples (heard as bursts of noise) displace your phone party's audio for as long as it takes your transceiver to T/R.
The above example assumes a transceiver T/R time of about 150 mS (typical)

PRIVATE PATCH II: “ HI HONEY | AM FIXING YOUR FAVORITE SUPPER. ..BARBECUE
HAMBURGERS. THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIME?"

Thousands of PRIVATE PATCH Il owners are enjoying the commercial communications quality that only a VOX

based, simplex autopatch can deliver.

PRIVATE PATCH Il IS PRICED AT LESS THAN HALF OF OUR
COMPETITORS “FAVORITE COMMERCIAL SIMPLEX VOX PATCH”

SAMPLING VS. PRIVATE PATCH Il

The performance of a sampling patch is totally dependent on
the T/R speed of your radio. Such is not the case with PRIVATE
PATCH II. PRIVATE PATCH Il will give excellent results with
any radio. Synthesized and relay switched types included.

PRIVATE PATCH Il requires only three connections to your
radio (MIC, PTT and SPKR audio). If these connections are
made inside your radio PRIVATE PATCH Il does not interfere
with the normal use of your radio. Otherwise for a quick and
easy interface you may plug PRIVATE PATCH Il Into the MIC
and SPKR jacks. A 10 minute job! Unlike sampling patches,
connections are not required to the squelch, discriminator or
power. And best of all, modifications are never required.

Controlling and talking through PRIVATE PATCH Il is almost
always quicker and easier than using a sampling patch. This
is because you may talk or send control commands the instant
you press the PTT button. The ability to break in or take con-
trol is assured by interrupt control logic. The interrupt con-
troller creates a window (similar to sampling) but is seldom
heard in normal quick back and forth communication. With
a sampling patch you press the MIC button for one to five
seconds before talking on each and every transmission. This
is very frustrating for the mobile, and causes confusion for
each party.

The sampling process reduces the effective range of your base
radio. This is because if a sample, and a signal fade coincide,
the sampling patch thinks the mobile is not transmitting. This
causes a sampling patch to become erratic at ranges still very
useable by PRIVATE PATCH II. PRIVATE PATCH Il will not
diminish the range of your system.

PRIVATE PATCH Il has two more range extending tricks not
available to a noise sampled autopatch.

1. You may use a linear amplifier with no loss of performance
2. You can operate through any repeater from your base

station.
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* CW ID (free ID chip) = Selectable tone or pulse dialing = User pro-
grammable toll restrict » Five digit access code » Ringback (reverse
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mobile * 115 VAC power supply * Modular phone jack and seven
foot cord. ..and many more.
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+~ One year warranty — compare to their six months.
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packet radio:
the software approach

AX.25,

1200 baud packet
on the TRS-80
Models | and Il

There have been a number of excellent articles'2
published recently on the new Tucson Amateur Packet
Radio (TAPR) AX.25 protocol terminal node controller
{TNC). This TNC communicates with a host micro-
computer over an RS-232C or parallel interface and
includes its own 6809 microprocessor, 32K of EPROM,
8K dynamic RAM, an SDLC/HDLC controller, an
RS-232 UART, and a number of ancillary support
chips. It is, in essence, a complete dedicated packet
microcomputer.*

There is yet another approach to 1200 baud syn-
chronous packet using the AX.25 protocol: a software
approach for the TRS-80 Model | or Model 1l that
eliminates the TNC’s dedicated 6809 microprocessor,
SDLC/HDLC controller, 32K of EPROM, 8K of RAM,
RS-232C UART, and all ancillary support chips.

Like the TAPR TNC, the software approach requires
a 1200 baud modem using the EXAR 2206/2211 AFSK
modulator/demodulator chips. It also requires a port
zero encoder/decoder as an interface between the
TRS-80 microcomputer and the outside world. Both
the modem and port zero encoder/decoder may be
homebrewed for a total cost for parts of approximately
$25 to $30.

The balance of this article describes the three funda-
mental software subroutines used to do the following:

*Available in kit form from the TAPR group, $247 prepaid. The kit is of superb
quality and workmanship and may be assembied by the average Radio
Amateur with modest kit building experience in eight to ten hours. Contact
Tucson Amateur Packet Radio, inc., P.Q. Box 22888, Tucson, Arizona 85734
for information.

® convert the computer’s parallel 8-bit byte to a 1200
baud synchronous serial data stream with real-time
zero insertion where necessary during transmission.

® convert the 1200 baud incoming synchronous data
stream to parallel 8-bit bytes with zero deletion in reai-
time during reception.

¢ virtual real-time cyclic redundancy checking (CRC)
of incoming packet frames and CRC generation for
transmitted packet frames.

1200 baud transmit paraliel
byte-to-serial bit conversion

This is illustrated in the relatively simple subroutine
in fig. 1’s commented source code. All opening and
closing flags are generated by CALLing SN1A with
the unique 126 decimal flag byte in the ‘A’ register.
Call SN1A at least 60 or 70 times for the first frame’s
opening flags, once for frame separator flags (in a
multi-frame packet the closing flag for one frame
serves as the opening flag for the next frame), and call
it once for the entire packet’s closing flag.

To transmit data between opening and closing flags
that may require zero insertion, CALL SN1 with the
data byte in the ‘A’ register. Either SN1A or SN1 must
be called sequentially with a maximum delay between
calls of about 40 microseconds so as not to disrupt
the timing of the serial synchronous data stream.

1200 baud receive serial
bit-to-parallel byte conversion

Figure 2's commented source code shows the
subroutine that converts the incoming 1200 baud syn-
chronous bit stream to parallel 8-bit data bytes with
zero deletion where necessary. Most of the Z-80's
regular and alternate registers are used by the IN1
routine (originally created by W2EUP). This routine is

By Robert M. Richardson, WAUCH, 22 North
Lake Drive, Chautaugua Lake, New York 14722
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00100
00110
00120
00130
00140

FIGURE 1

fig. 1. 1200 baud SDLC/HDLC fundamental transmit
subroutine.

; 1200 BAUD SDLC/HDLC FUNDAMENTAL TRANSMIT SUBROUTINE

3 FLAGS ARE TRANSMITTED BY CALLING SN1A WITH 126 IN

1BYTE VALUE TO TRANSMIT
yNUMBER OF BITS PER BYTE
;11 = SPACE & 5 = MARK
3WAS IT A SPACE ?

;IF 50, GOTO LAST SPACE
;SET Z FLAG FOR BIT ZERO
3 IF NOT ZERC SEND MARK
:SET Z FLAG FOR BIT ZERO
7 IF ZERO SEND SPACE

312 USEC TIMING ADJUST
;=1 FROM BIT COUNTER

;IF ZERQ, GET NEXT BYTE
$RIGHT SHIFT ALL 1 BIT
3GO BACK FOR NEXT BIT
{SET Z FLAG FOR BIT ZERO
3 IF NOT ZERO SEND SPACE
;SET Z FLAG FOR BIT 2ERQ
;IF ZERO SEND MARK

312 USEC TIMING ADJUST
;=1 FROM BIT COUNTER

3 IF ZERO, GET NEXT BYTE
sRIGHT SHIFT ALL 1 BIT
;GO BACK FOR NEXT BIT

3 SEND SPACE TONE

;VIA PORT ZERQ

$ZERO OUT 'A' REGISTER
JAND ZERQO MARK COUNTER
3}COUNTDOWN VALUE

;RETURN MEM LOCATION
:PUSH ON TOP OF STACK
sJP (HL) ADDRESS

;=1 COUNTDOWN VALUE
$1GOTO SPACEA WHEN ZERO
;JUMP TC DECSP

;PREVIOUS BIT SENT

:WAS IT A MARK ?

:1F SO, DON'T COUNT IT

3 SPACE COUNTEP STASH

3+1 TO SPACE COUNTER

;5 SPACES IN A ROW ?

:IF 80, DO ZERO INSERTION
;IF NOT, SAVE NEW VALUE
12 USEC TIMING ADJUST
;RETURN WHENCE U CAME +1
;SINCE NOT SAME CHANGE IT
; UPDATE LASTONE
;EQUALIZING DELAY
;EQUALIZING DELAY
JEQUALIZING DELAY
sRETURN WHENCE U CAME +1
;1 =~ SPACE & 5 = MARK

; UPDATE LASTONE

;DELAY ~ NO SN2 ITERATION
JAPPROX, 30 MICROSECONDS
;DO ZCRO INSERTION

:ZERO OUT 'A' REGISTER
;AND ZERO MARK CQOUNTER
sRETURN WHENCE U CAME +1
;SPACE! ONLY FOR FLAG

i SPACE TONE PORT ZERO

:1 = SPACE & 5 = MARK

; UPDATE LASTONE

:ZERO OUT ‘A' REGISTER
;AND Z2ERO MARK COUNTER

s COUNTDOWN VALUE

:JP (HL) ADDRESS

;=1 COUNTDOWN VALUE
;RETURN WHENCE U CAME +1
;JUMP TO DECSP1

3SEND MARK TONE

:VIA PORT ZERO

;2ERO OUT 'A' REGISTER
:AND ZERO SPACE COUNTER
3 COUNTDOWN VALUE

sRETURN MEM LOCATION
;PUSH ON TOP OF STACK
3JP (HL) ADDRESS

;=1 COUNTDOWN VALUE
;GOTO MARKA WHEN ZERQ
;JUMP TO DECMK

:PREVIOUS BIT SENT

fWAS IT A SPACE ?

s IF 8O, DON'T COUNT IT
tMARK COUNTER STASH

3+1 TO MARK COUNTER

15 MARKS IN A ROW ?

;IF SO, DO ZERO INSERTION
;IF NOT, SAVE NEW VALUE
12 USEC TIMING ADJUST
RETURN WHENCE U CAME +1
;SINCE NOT SAME CHANGE IT
sUPDATE LASTONE
sEQUALYZING DELAY
$EQUALIZING DELAY
tEQUALIZING DELAY
$RETURN WHENCE U CAME +1
31 = SPACE & 5 = MARX

3 UPDATE LASTONE

sDELAY - NO SN2 ITERATION
;APPROX, 30 MICROSECONDS
1DO ZERO INSERTION

00150 ; THE 'A' REGISTER..,...NO ZERO INSERTION IS REQUIRED.
00160

00170 ; DATA BYTES THAT MAY REQUIRE ZERO INSERTION ARE TRANS-
00180 ; MITTED BY CALLING SN) WITH THE DATA IN 'A’ REGISTER.
00190

00200 ; LINE 1620 °'SPEED' SHOULD = 98 DECIMAL FOR THE MODEL
00210 ; I AND 115 DECIMAL FOR THE MODEL III'S FASTER CLOCK.
00220

00230

00240 SN1 LD D,A

00250 LD E,8

00260 SN2 LD A, (LASONE}
00270 cp 1

00280 JP z,LASTSP
00290 BIT ¢,D

00300 CALL NZ, MARK
00310 BIT ,D

00320 caLL 2,SPACE
00330 NOP

00340 DEC E

00350 RET z

00360 RRC D

00370 JP SN2

00380 LASTSP BIT a,D

00390 CALL N2, SPACE
00400 BIT 0,0

00410 CALL 7, MARK
00420 NOP

00430 DEC E

00440 RET 1

00450 RRC D

00460 Jp SN2

00470 SPACE LD A,5

00480 ouT 0),a
00490 XOR A

09500 b (2EROMK) ,A
00510 LD A, (SPEED)
00520 LD HL , SPACEA
00530 PUSH HL

00540 LD HL ,DECSP
00550 DECSP  DEC A

00560 RET z

00570 Jp (HL)

00580 SPACEA LD A, (LASONE)
00590 cp 5

00600 JP Z,5PACEB
00610 LD A, (ZEROSP)
00620 INC A

00630 cp 5

00640 JpP 2,SPACEC
00650 LD (ZEROSP) ,A
00660 NOP

00670 RET

00680 SPACEB LD A,

00690 LD (LASONE) ,A
00700 NoOP

00710 NOP

60720 NOP

00730 RET

00740 SPACEC LD A,

00750 LD (LASONE) ,A
00760 LD BC,1

00770 CALL 060H

00780 CALL MARK
90790 XOR A

00800 LD (ZEROMK) ,A
00810 RET

00820 SPACE1 LD A,5

00830 ouT (0) ,A
00840 LD ,

00850 LD (LASONE) ,A
00860 XOR A

00870 LD (ZEROMK) ,A
00880 LD A, (SPEED)
00890 LD HL,DECSP1
00900 DECSP1 DEC A

00910 RET z

00920 Jp (HL)

00930 MARK LD A

00940 ouTr (0} ,A
00950 XOR A

00960 LD (ZEROSP) ,A
00970 LD A, {SPEED)
00980 LD HL, MARKA
00999 PUSH HL

01000 LD HL, DECMK
01010 DECMK  DEC A

01020 RET z

01030 Jp (HL)

01040 MARKA LD A, (LASONE}
01050 CP 1

03060 JP Z,MARKB
01070 LD A, (ZEROMK)
01080 INC A

01090 cP 5

01100 Jp Z ,MARKC
01110 LD (ZEROMK) ,A
01120 NOP

01130 RET

01140 MARKB LD A,S5

01150 LD (LASONE) ,A
a1160 NOP

01170 NOP

01180 NOP

01190 RET

01200 MARKC LD A,5

01210 2] (LASONE) ,A
01220 LD "

01230 CALL 060H
01240 CALL SPACE

01250 XOR 3ZERO QUT 'A' REGISTER

A
(ZEROSP} ,A

01260 LD JAND ZERQG SPACE COUNTER
01270 RET sRETURN WHENCE U CAME +1
01280 MARK1 LD A, 7MARKY ONLY FOR FLAG
01290 ouT (0) ,A ;1 SEND MARK TONE

01300 LD A5 71 = SPACE & 5 = MARK
01310 LD (LASONE) ,A :UPDATE LASTONE

01320 XOR A ;ZERO OUT 'A' REGISTER
01330Q LD (ZEROSP) ,A ;AND ZERO SPACE COUNTER
01340 LD A, (SPEED) ;COUNTDOWN VALUE

01350 LD HL ,DECMK1 ;JP (HL) ADDRESS

01360 DECMK1 DEC A ;=1 COUNTDOWN VALUE
01370 RET z ;RETURN WHENCE U CAME +1
01380 JP (HL) ;JUMP TO DECMK1

01390 SNIA LD D,A 7SN1A ONLY FOQR FLAG
01400 Lo E,8 :NUMBER OF BITS PER BYTE
01410 sN2a LD A, {LASONE) 31 » SPACE & 5 = MARK
01420 cp 1 3WAS IT A SPACE ?

01430 JP Z,LASSP +IF SO, GOTO LAST SPACE
01440 BIT 0,b ;SET 2 FLAG POR BIT ZERO
01450 CALL NZ,MARK? :IF NOT ZEPO SEND MARK
01460 BIT 0,D ;SET 2 FLAG FOR BIT ZERO
01470 CALL 2,SPACE1 ;IF ZERO SEND SPACE
01480 DEC E ;=1 FROM BIT COUNTER
01490 RET Z ;IF ZERO, GET NEXT BYTE
a150a RRC D sRIGHT SHIFT ALL 1 BIT
01510 JP SN2A $GO BACK FOR NEXT BIT
01520 LASSP BIT 0,D $SET I FLAG FOR BIT ZERO
01530 CALL NZ,SPACE1 1 IF NOT ZERO SEND SPACE
01540 BIT 0,D $1SET 2 FLAG FOR BIT ZERO
0155¢ CALL Z,MARK1 i IF ZERO SEND MARK

01560 DEC E ;=1 FROM BIT COUNTER
01570 RET z 3IF ZERO, GET NEXT BYTE
0158¢ RRC D sRIGHT SHIFT ALL 1 BIT
01590 JP Sn2a ;GO BACK FOR NEXT BIT

Q1600 ZEROSP DEFB 0 1SPACE COUNTER STASH
01610 ZEROMK DEFB jMARK COUNTER STASH
Q1620 SPEED DEFB 98 JMODEL 3 USE 115 DECIMAL

01630 ; ~ = = = = = = = = = =« = = = = = e e e,

01640 ; END OF FUNDAMENTAL 1200 BAUD TRANSMIT SYNC., CONVERSION
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entered in line 560 with the first data byte in the ‘A’
register after the last opening flag was received.

The software digital phase locked loop in lines 980
through 1330 is the author’s favorite and is the one
used in Volume | of Synchronous Packet Radio
Using The Software Approach. This DPLL accom-
modates 1200 baud signals whose timing is off about
plus or minus 10 percent from the norm.

software digital phase-locked loop

Figure 3 shows two 1200 baud, bit time frames
where the incoming signal has changed from a space
to a mark. In SDLC/HDLC it is not the absolute value
of a mark or space that counts. It is only the relative
change from the previous bit that determines whether
it is a logical 1 or logical zero.

The software digital phase-locked loop is divided
into quadrants much like its hardware counterpart, the
intel 8273 synchronous data link controller chip. But
it is somewhat different in that there is no “‘dead band”’
between tyme 2 and tyme 3. If the transition occurs
during tyme 2, a bit early from the last PROCESSirg,
the countdown time delay from tyme 4 is decreased
slightly so that the next PROCESSing between tyme
4 and tyme 1 will be closer to dead center. If the tran-
sition occurs during tyme 3, a bit late from the last
PROCESSing, the countdown time delay for tyme 4
is increased slightly so that the next PROCESSing be-
tween tyme 4 and tyme 1 will be closer to dead center.
Any transitions during tyme 1 or tyme 4 dramatically
decrease or increase, respectively, the countdown
time delay to quickly bring the software DPLL back
into correct synchronization.

Ideally, the software DPLL countdown values for



fig. 2. Receive mode real-time SDLC/HDLC serial syn-
chronous date stream to parallel decimal byte
conversion.
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FIGURE 2

3 RECEIVE MODE REAL-TIME SDLC/HDLC SERIAL SYNCHRONOUS
3 DATA STREAM TO PARALLEL DECIMAL BYTE CONVERSION.

7 THE REGISTERS USED IN THIS RECEIVE MODE SUBROUTINE ARE:

3 REGULAR REGISTERS:

A
F
B
[
]

E
HL=
IX=
Iy=

USED + NEW PORT ZERO VALUE IN EACH DPLL QUADRANT
USED THROUGHOUT
DPLL COUNTDOWN VALUE POR FIRST 3 DPLL QUADRANTS

8 BITS PER BYTE COUNTER

CALCULATED DPLL COUNTDOWN VALUE FOR 4TH QUADRANT

LAST PORT 2ERO VALUE

MEM LOCATION TO STORE ENDING FLAG ADDRESS
ONLY FOR EQUALIZING TIME DELAYS; INC IX & DEC IX

UNUSED

3 ALTERNATE REGISTERS:

moOwm>

HL=

UNUSED
UNUSED

RECEIVED PARALLEL BYTE WITH ZERO-DELETION
RECEIVED PARALLEL BYTE WITHOUT ZERO~DELETION
INCOMING BIT VALUE AT CENTEZER OF BIT TIME FRAME
LAST BIT VALUE AT CENTER OF BIT TIME FRAME

MEM LOCATION TO STORE CONVERTED DECIMAL BYTE

; THIS SUBROUTINE IS ENTERED IN LINE 700 WITH THE FIRST
3 ASSEMBLED DATA BYTE IN
3+ OPENING FLAG HAS BEEN RECEIVED,

REGISTER AFTER THE LAST

;3 THE SOFTWARE DIGITAL PHASE LOCKED LOOP (DPLL) IS AT THE
; END OF THIS SUBROUTINE IN LINES 980 THROUGH 1330.

IN1

INIA

IN2

IN3
INd

FL1

DELETE

TYME

TYME1

TYME2

TYME3

TYME4

DEC2

BIT
JP
EXX
LD
XOR
LD
CPL

0,A
Z ,MOVEM+§

D,A

E,D

BC

(HL) ,C
HL

(HL) ,B
HL

A, 144
H

2 ,MOVEM+1
IN3+1
B

(Ix)
(IX)
TYME

Nt
A, (14400)
2

2,MENUO-1
B,23
TYME1
A, (0)

E
NZ,DEC2
B,23
TYME2
A, (0)

E
NZ,DEC?
B,23
TYME3
A, (0)

E

Nz, INCI
B,D
TYME4
A, (0)

E
NZ,INC2

E.A

3PACKET TONES DROPPED ?
:IF SO, PROCESS 1T.

3 SWAP ALTERNATE REGISTERS
1 INCOMING BIT VALUE TO D
3COMPARE WITH LAST ONE
1UPDATE E FOR NEXT TIME
;DATA IN BIT 7

3SHIFT INTO CARRY

1 QUTPUT DATA -
sACCUMULATES HERE.

3 INCOMING BIT PATTERN

3 TEST IT

3POR A CLOSING FLAG ?
+IP 80, GOTO LINE 760
$PACKET TONES DROPPED ?
;IF 80, PROCESS IT
;REMOVE BIT ZERO
30111110X PATTERN ?

:IF SO, DO ZERO DELETION
7BUILT UP DATA VALUE
sRESTORE REG. REGISTERS
s DECREMENT BIT COUNTER
$NOT ZERO, GET NEXT BIT
3DO NOTHING AT ALL

3SWAP ALTERNATE REGISTERS
3CONVERTED BYTE LOCATION
$}STASH IT IN MEMORY

$TOO LONG A PACKET ?
1OVER 4096 BYTES LONG ?
3 IF 50, PROCESS IT
$RESTORE REG. REGISTERS
3RESET BITS/BYTE COUNTER
sDIGITAL PHASE LOCK LOOP
$CONVERT INCOMING BIT
3GOT A CLOSING FLAG
RESTORE REG. REGISTERS
:FLAG LOCATION MINUS ONE
tFLAG MEM LOCATION
$STORE FLAG ADDRESS LSB
sNEXT STORE LOCATION

i STORE FLAG ADDRESS MSB
$NEXT STORE LOCATION
1OUT OF BOUNDS DUE TO -
1RUN AWAY TNC ?

;1 IF 80, PROCESS IT

:ELSE GO FOR NEXT ONE

1 ZERO DELETION, SO -
1BACKUP ALTERNATE B
;COMPENSATING TIME -
$DELAY.

$DIGITAL PHASE LOCK LOOP
sCONVERT NEXT BIT
$ESCAPE 1S CLEAR KEY

1 IF PRESSED GOTO -

3 TRANSMIT MODE,

sMODEL 1 COUNTDOWN VALUE
3 15T QUADRANT COUNTDOWN
;PORT ZERO VALUE TO ‘A’
;ANY CHANGE FROM LAST ?
;IF SO, GOTO LINE 1180
$MODEL @ CQUNDOWN VALUE
12ND QUADRANT COUNTDOWN
71PORT ZERQ VALUE TO ‘A’
$ANY CHANGE FROM LAST ?
;IF S0, GOTO LINE 1210
$MODEL I COUNTDOWN VALUE
: 3RD QUADRANT COUNTDOWN
;PORT ZERO VALUE TO 'A'
3ANY CHANGE FROM LAST ?
;IF 50, GOTO LINE 1240
sADJUSTED COUNTDOWN VALUE
1 4TH QUADRANT COUNTDOWN
1PORT ZERQ VALUE TO 'A’
3 ANY CHANGE FROM LAST ?
:IF SQ, GOTO LINE 1270
3DPLL DONE. GO PROCESS IT
;SAVE NEW BIT IN 'E’

01230 LD D,15 ;WAY TOO LATE, SO SHORT-
01240 Jp TYME2~-2 SEN LAST QUADRANT COUNT
01250 DEC1 LD E,A ;SAVE NEW BIT IN 'E’
01260 LD D,20 ;TINY BIT TOO LATE, 50 -
01270 Jp TYME3~ ; SHORTEN LAST QUADRANT.
01280 INCI LD E.A ;SAVE NEW BIT IN 'E’
01290 LD D,24 ;TINY BIT TOO SOON, SO -
01300 Jp TYME4-2 ; LENGTHEN LAST QUADRANT.
01310 INCZ LD E,A ;SAVE NEW BIT IN 'E’
01320 LD D,29 SWAY TOO SOON, SO =

01330 RET ; LENGTHEN LAST QUADRANT.
01340 ; =~ = = = = = = = = = = = 2 = =2 == === === ==
01350 ; END OF 1200 BAUD RECEIVE MODE SUBROUTINE

01360

01370 ; IDEALLY THE DPLL WILL OSCILLATE BETWEEN DEC1 & INCI.
01380

01390 ; THE MODEL 3 NORMAL COUNTDOWN VALUE IS 28 FOR B REGISTER
01400 ; IN LINES 1010, 1060, AND 1110, ALL ELSE THE SAME.

wemma= 1 bit time =s——==><mmmm=~ 1 bit time —=~=-=>
2200 Hz 833.333 microseconds 833,333 microseconds
SPACE
P 3
R R
o o
c c
E E
s s
1200 Hz s s
MARK

tyme3 tymed tymel! tyme2 tyme3 tymed tymel! tyme2
delay delay delay delay delay delay delay delay
‘X' 3 23 X' 23 23

wWhere ‘X' is the countdown value calculated by the DPLL

If a bit transition during quadrant 1 next tyme 4 = 15,
If a bit transition during quadrant 2 next tyme 4 = 20.
If a bit transition during quadrant 3 next tyme 4 = 24.
If a bit transition during quadrant 4 next tyme 4 = 29.

fig. 3. 1200 baud software digital phase-locked loop
quadrants.

tyme 4 will oscillate between 20 and 24, which is ex-
actly what this software DPLL accomplishes. With the
Model 3's faster clock, register B in TYME, TYMET1,
and TYME2 is set to 28 decimal.

The PROCESSing time between tyme4 and tyme1
should be held to less than 10 percent of the total 1200
baud 833.333 microsecond bit time so as not to fur-
ther complicate the software DPLL's job.

virtual real-time CRC
generation and checking

Figure 4 is the AX.25 Volume 2 program’s CRC
subroutine with comments. It uses the ‘byte-wise’
look-up-table approach suggested by Aram Perez* and
converted by the author to the CRC polynomial used
by both the Vancouver and AX.25 protocols. It is in-
credibly fast. That is why we use the term ‘virtual’ to
describe its almost real-time speed. It is exactly 27
times faster than the bit-by-bit CRC’ing described by
the author in Volume 1 of Synchronous Packet Radio
Using the Software Approach.

Unfortunately, there’s no “free lunch.’”” The price
we have to pay for this lightning-fast speed is the 512
byte look-up table illustrated at the end of fig. 4. It
is shown as a two-byte word table to conserve space.
The label TABLE is in the upper left hand corner at
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fig. 4. IBM SDLC CRC generation and CR checking
subroutines.

40100 ; FIGURE 4

00110

00120 ; YBM SDLC CRC GENERATION AND CRC CHECKING SUBROUTINES
20130

00140 5 CRCY AND CRC2 ARE FOR GENERATING THE 2 BYTE CRC VALUE
Q0150 3 FOR A PRAME OF (LENG1) BYTES IN LENGTH. ADDREZ IS THE
00160 j MEMORY LOCATION OF THE BEGINNING OF THE SINGLE FRAME
00170 ; PACKET TO BE TRANSMITTED. MULTI-FRAME PACKETS USE A
40180 ; VARIABLE ADDREZ DEPENDING UPON WHERE EACH FRAME IS
00190 ; SEQUENTIALLY LOCATED IN MEMORY.

00200

00210 s RCRC BEGINNING IN LINE BOO TESTS THE RECEIVED CRC VALUE
Q0220 ; OF A FRAME STARTING AT [BGINIT) IN MEMORY WITH A TOTAL
60330 ; LENGTH OF °*BC’ REGISTER BYTES. MULTI-FRAME PACKETS OF
40340 ; 1 TO 7 PRAMES/PACKET ARE ACCOMODATED.

090250

00260 ; TABLE BEGINNING AT LINE 970 IS THE LOOK-UP TABLE FOR
THE BRILLIANT 'BYTE WISE' CRC SUBROUTINE SUGGESTED BY
00280 ; ARAM PEREZ IN THE THE JUNE ‘83 ISSUE OF I.E.E.E. MICRO.

o
&
~
-
=)

yRECEIVE CRC VALUE STASH

00300 CRCVAL DEFw [
$XMIT CRC VALUE STASH

002310 ENDCRC DEFW o

49320 CRC1 Lo HL , ADDREZ JBEGIN MESSAGE LOCATION
90330 Lo BC, (LENG1) JLENGTH OF FRAME IN BYTES
00340 Lo DE,65535 :INTIALIZE DIVIDEND 1°'S
00350 CALL CRCT JGENERATE CRC LINE 470
00360 CALL FINCRC 1SORT/STUFF RIGHT ORDER
00370 LD A, (SIGN2) 1DISPLAY CRC VALUE -
00380 cp 1 7ON VIDEO DISPLAY ?
003%0 RET 2 $IF NOT, RETURN.

00400 Lo HL, {ENDCRC) 1 IF 50, THEN DISPLAY TT
40410 CALL DI 1ON TOP LINE OF VIDEO.
90420 CRC2 0 BC, 960 1= 15 LINES OF VIDEO
00430 LD HL,ADDREZ SBEGIN PACKET ADDRESS
00440 LD DE, 15424 12ND LINE OF VIDEO
00450 LDIR :DISPLAY MESSAGE SENT
00460 RET sRETURN WHENCE U CAME +1
00470 CRCT Lb A, (RL) JFIRST BYTE TO CRC
00480 INC HL 3 INCREMENT FOR NEXT ONE
00490 PUSH BC $SAVE BYTES TO CRC
90500 PUSH HL JSAVE NEXT BYTE LOCATION
90510 XQR E 1XOR REMAINDER LSB W/'A‘
00520 2] C,A 1SAVE RESULT IN 'C'
00330 Lb B,0 JZERO OUT 'B’

00340 1> HL, TABLE sLOOKUP TABLE LOCATION
00550 ADD HL,BC JADD BC TO LOCATION
00560 AbD HL, BC JADD BC TO LOCATION
00570 Lo R,0 IREMAINDER MSB TO ‘A’
00580 XOR {HL) $XOR WITH TABLE VALUE
09380 Lo EA 7SAVE RESULT IN 'E*
00600 e HL TNEXT TABLE LOCATION
00610 Lo D, {HL) 1SAVE VALUE IN 'E'
00620 POP HL JNEXT BYTE TO CRC MEM
00630 POP BC JNUMBER BYTES TO CRC
00640 DEC B JLESS ONE

00650 LD A,B 1TEST POR

00460 OR c 3 2ERO

00670 ap NZ,CRCT ) IF NOT, CRC NEXT ONE
90680 Rer JELSE ALL DONE. RETURN
00690 PINCRC 1D AE JDE = CRC 2 BYTE VALUE
00700 CPL ;COMPLEMENT 1T

00710 7 HL, (WHER4B) yEND OF MESSAGE +1
90720 w {HL) ,A JLD 15T CRC ON MESSAGE
00730 1D (ENDCRC+1) ,A JAND SAVE IT HERE
00740 mwe HL JNEXT MESSAGE LOCATION
00750 LD A,D ySECOND CRC BYTE

00760 cPL JCOMPLEMENT IT

90770 D (HL) ,A 7LD 2ND CRC ON MESSAGE
00780 .0 {ENDCRC) ,A JAND SAVE IT HERE
00790 RET JRETURN WHENCE U CAME +1
00800

00810 RCAC 11 DE, 65535 JRECEIVE CRC CHECK
90820 w HL, (BGINIT} 1BEGIN PRAME LOCATION
00830 CALL CRCT JCRC ALL INCLUDING CRC
00840 LD (CRCVAL) ,DE 1SAVE REMAINDER IN MEM
00850 LD HL,61624 JCOMPARE REMAINDER WITH
00860 RST 180 161624 DECIMAL

00870 Jp Nz, BADCRC INOT ZERQ = BAD ONE
00880 RET 10K, S0 RETURN

00890 BADCRC POP Ar JADJUST STACK

00300 POP AP JPOR 2 CALLS

90910 w 1Y,37692 1<BAD CRC> MESSAGE
90320 CALL SHOWIT JDISPLAY ON VIDEQ
09930 Jp MODETA 3GO AWAIT NEXT PACKET

00940
00930 ; 312 BYTE LOOKUP TABLE FOR BYTE-WISE CRC SUBROUTINE

009/
00970 TABLE DEPW O
00980 j = = = - = - = = - - e e m e e e e .o

¢08%0
Q1000 ; SEE CRC LOOK~UP TABLE BELOW

location 1. The table resides sequentially in memory
from location 1 through 256 anywhere you wish to put
it.

adapting the software approach
to non-TRS-80 computers

This is neither a simple nor impossible task if you
are a professional assembly language programmer with
access to a mini or mainframe computer with cross-
assemblers for the more popular microprocessors.
Many of the software houses now use this accessory.
The alternative is to create your own software ap-
proach packet program for your own favorite micro-
computer. Hopefully this short article will inspire you
to do so.
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PIGURE 4 CONTINUED

This is the 512 bvte CRC lookup table printed out as 256 two
byte words to save space. The label TABLE is at location 1.

7 DEFW O S3 DEFW 30631 105 DEPW 61262 157 DEFW 24293 209 DEFW 54925
Z DEFW 4489 5¢ DEPW 26158 106 DEFW §522) 158 DEFW 20332 210 DR 50948
3 DEFW 8978 $S DEFW 21665 107 DEPW 52316 159 DEPW 12247 211 DEFW 62879
4 DEPW 12955 56 DEFW 17724 108 DEFW S€789 160 DEPW 27774 212 DEPW 50394
5 DEFW 17956 57 DEFW 48587 109 DEFW 43370 161 DEFW 42250 213 DEFW 37033
6
7
8
9

i

DEPW 22445 58 DEFW 44098 110 DEFW 47331 162 DEFW 46211 214 DEFW 33056
DEFW 25910 €9 DEFW 40665 111 DEFW 35448 163 DEFW 34328 215 DEFW (601!
DEFW 29887 60 DEFW 36688 112 DEFW 39921 164 DEFW 38801 216 DEFW 41522
DEFW 35912 61 DEPW 64495 113 DEFW 29575 165 DEFW 38158 217 DEPW 23237
10 DEFW 40385 62 DEFW 50006 %74 DEFW 28102 166 DEFW 6211% 218 DLPW 19276
11 DEFW 44890 €3 DEFW 55549 115 DEFW 20629 167 DEPW 49212 219 DEFW 31199
12 DEFW 48851 64 DEFW $1572 116 DEFW 16668 168 DEPW 53685 220 DEFW 26714
13 DEFW 51820 65 DEFW 16900 137 DEFW 13731 169 DEFW 10562 221 DEPW 7393
14 DEFW 56293 66 DEFW 21389 118 DEFW 9258 170 DEFW 14539 222 DEFW 3432
15 DEFW 59774 67 DEFW 24854 119 DEFW 5809 171 NDEFW 2640 223 DEFW 16371
16 DEFW 63735 68 DEFW 28831 120 DEFW 1848 172 DEPW 7129 224 DFFN 11898
17 DEFW 4225 69 DEFW 1056 121 DEFW 65487 173 DEFW 28578 225 DEFW 59150
18 DEFW 264 70 DEFW 5545 122 DEFW 60998 174 DEPW 32495 226 DEFW 63111
19 DEFW 13203 71 DEFW 10034 123 DEFW 56541 175 DEFW 189572 227 DEFW 50204
20 OEFW €73Q 72 OCFw 14011 124 DEFW 52564 176 DEFW 24061 228 DEFW 54677
21 DEFW 22181 73 DEFW 52812 125 DEFW 47595 177 DEFW 46475 229 DEFW 41258
22 DEFW 18220 74 DEFW 57285 126 DEFW 43106 178 DEFW 41986 230 DEFW 45219
23 DFFW 30135 75 DEFW 60766 127 DEFW 3967) 179 DEFW 38553 231 DEFW 33336
24 DEPW 25662 76 DEFW 64727 128 DEFW 35696 180 DEFW 34576 232 DEFW 37809
25 DEFW 40137 77 DEFW 34920 129 DEFW 33800 131 DEFW 62383 233 DEFW 27462
26 DEFW 36160 78 DEFW 39393 130 DEFW 38273 182 DEFW 57894 234 DEFW 31439
27 DEFW 49115 79 DEFW 43898 131 DEFW 42778 183 DEFW 53437 235 DEFW 18516
28 DEFW 44626 80 DEFW 47859 132 DEFW 46719 184 DEFW 49460 236 DEFW 23005
29 DEFW 56045 871 DEPW 21125 13) DEPW 49708 185 DEPW 14787 237 DEFW 11618
30 DEFW 52068 82 DEFW 17164 134 DEFW 54181 186 DEFW 10314 233 DEFW 15495
31 DEFW 63999 83 DEFW 29079 135 DEFW 57662 187 DEFW 6865 239 DEFW 3696
312 DEFW $9510 84 DEFW 24606 136 DEFW 61623 188 DEFW 2904 240 DEFW 8185
33 DEFwW 8450 85 DEFW 5281 137 DEFW 2112 189 DEFW 32743 241 DEFW 63375
34 DEFW 12427 86 DEFW 1320 138 DEFW 6601 190 DEFW 28270 242 DEFW 58886
35 DEFW 528 87 DEFW 1425% 139 DEFW 11090 197 DEFW 23797 243 DETW 54429
36 DEFW 5017 88 DEFW 9786 140 DEFW 15067 122 DEFW 19836 244 DEPW 50352
37 DEFW 26406 89 DEFW 57037 141 DEFW 20068 193 DEFW 50700 245 DNEFW 45483
38 DEFW 30383 90 DEPW 53060 142 DEFW 24557 194 DEFW 55173 246 DEFW 40994
19 DEFW 17460 91 DEFW 64991 143 DEFW 28022 195 DEFW 58654 247 DEFW 17561
40 DEFW 21949 92 DEFW 60502 144 DEFW 31899 196 DEFW 62615 248 DEFW 13584
41 DEFW 44362 93 DEFW 39145 145 DEFW 38025 197 DEFW 32808 249 DEFW 131687
42 DEFW 48323 94 DFFW 35168 146 DEFW 34048 198 DEFW 37281 250 DEFW 27214
43 DEFW )6440 95 DEFW 48123 147 DEFW 47003 199 DEFW 41786 251 DEFW 22741
44 DEFW 40913 96 DEFW 43634 1483 DEFW 42514 200 DEFW 45747 252 DEFW 18780
45 DEFW 64270 97 OFFW 25350 149 DLFW 53533 207 DEFW 15072 253 DEFW 18843
46 DEFW 64231 98 DEFW 29127 150 DEFW 49956 202 DEFW 23501 254 DEFW 11370
47 DEFW 51324 99 DEFW 16404 151 DFEFW 61487 203 DEFW 26966 255 DEFW 7921
48 DEFW 55797 100 DEFW 20893 152 DEFW S7394 204 DEFW 30941 256 DEFW 3960
49 DEFW 12675 101 DEFW 9506 153 DEFW 6337 205 DEFW 3168
SD DEFW 8202 102 DLFW 13483 154 DEFW 2376 206 DEFW 7657
51 DEFW 4753 D3 DEFW 1584 155 DEFW 15315 207 DEFW 12146
52 DRFW 792 104 DEFW 607 156 DEFW 10842 208 DEFW 1612)

conclusion

Further information on the software approach can
be found in Synchronous Packet Radio Using The
Software Approach — Volume [I: AX.25 Protocol.?
This 253-page book is available for $22 postpaid
(overseas, add $10 for airmail) from Richcraft
Engineering Ltd., #1 Wahmeda Industrial Park,
Chautauqua, New York 14722, or from Ham Radio’s
Bookstore, Greenville, N. H. 03048.

If you wish to forego the pleasure of typing in ap-
proximately 5000 lines of source code, the program
is available {from Richcraft) on disk for the Model |
or Model il TRS-80 (specify) for an additional $29,
postpaid. If you wish to modify the program with your
call letters or personalized prepared messages, you'll
need a copy of the book, but no knowledge of assem-
bly language, and no editor/assembler.
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s AiTomATION TECHNIQUES, INC. s

Now you can enjoy the fullness of stereo sound via satellite.
Stereo is standard on the GLR-868. . .and, so is top quality
video.

Features:

» Priority 6.8 mono audio plus narrow-band direct stereo and
wide-band matrix stereo
Automatic volume compensation for wide/narrow band signals
Crystal synthesized tuning and built-in terrestrial filter
Automatic polarity seeking control plus 100° or better LNF

» Wireless, infrared remote for changing channels

» Single cable convenience for all power and control wiring

The GLR-868 connects with your stereo and your television set
to turn your den into a theater. You get stereo sound separate
from the video on selected subcarriers and with video on other
subcarriers. Your choice. . .for your enjoyment. Take a look at the
GLR-868, and hear the difference of stereo sound. At your local
satellite TV dealer.

UTOMATION 1 ECHNIQUES, ING. ﬁ.

1550 North 105th East Avenue + Tulsa, OK 74116 (918) 836-2584 PIONEER MEMEER OF
FASPN\CE
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CALL TOLL FREE FOR QUOTES

Fsg-T T 1-800-328-0250
1-612-535-5050
" «* (IN MINNESOTA-COLLECT)

YOU GET MORE “BANG FOR YOUR BUCK”’
AT TNT RADIO SALES!
| Kenwood # Mirage i MFJ i Welz
i Icom i KLM l Astron § Azden
# Bencher 0§ Telex Hygain N Alpha/Delta H Santec
i AEA B Nye Viking N Bearcat i KDK
§ Kantronics W Larsen | Regency B Ameritron

August/September Special—BUTTERNUT HF6V $107.00

SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

VISA/MAST P
FREE 5H|ppE|:gARD | MorCara nASE. FOR OUR MONDAY - SATURDAY

o BENCH-TESTED
ON MOST RIGS FOR CASH! "~ USED EQUIPMENT LISTING 9 AM 10 6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)
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Free Antenna Accessories Catalog ORR BOOKS

. BEAM ANTENNA HANDBOOK

4 Coaxial Antenna Relays by Bill Orr, WESAI

) Remotely select up to 9 antennas F ded rea »
from your transmitter. using only one 7

o~ ) coaxial cable. Environmentalized, high n(er
4 e power and low loss 877 1st edilion
Softbound $7.95
SIMPLE LOW-COST WIRE ANTENNAS
W2AU and W2DU Baluns» . ' ' by Bill Orr, WGSAI
Our baluns. center insulators and in 8 : . ' ::I-IIE:I;'GIT' [Iil;,l‘lJ:i\I;Ill_ntl!,-r‘llr::jllf.li:_l!j;[ e 0 rrlr..-“»”}nl._-,.
sulators have been preferred for 20 ible’” antennas found here W
years by Hams, industry, and the armed ‘ RP-WA Softbound $7.95
forces Protect against TVI and lightning
| 8-200 MHz THE RADIO AMATEUR ANTENNA HANDBOOK
by William |. Orr, W6SAI and Stuart Cowan, W2LX
Contains lots of well illustrated construchion projects tor vertica o wire
- e 2 «W2VS Antenna Traps ' Lo
m I Add these traps lo your dipole and :
| get low SWR on 2 to 6 bands. depen- ; s The is based o 0 data plus pract
, f ding on how many you add. Anterna ence The Radio Amateur Antenna Handbook will make a valuable and o
re and custom kits also availab! consulled relerence 190 page: 1978
e A e e RP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS

Send For Yours Today» g by Bill Orr, WESAI
Don't delay. Call or write rur.im,‘ .u]d ;::l-_:"‘:’,x_ "«.::" The cubical quad antenn I.” nsidered t
we will send you free literature which £ INWEIQTULESIG.anc NG periormance. Yo,k L
lully describes our Ham antenna ac R i
cessory product line \ ) g
Dealer inquiries also welcome. \= ( antennas 112 pages
ik RP-CQ Softbound $6.95
r L] Kinne 51, East Syracuse, NY 13057
ACPETRVL LGOI T ol Free 1-600-448-1666  TWX 710-541-0493 fhr

NY/HIIAKICanada (Collect) 315-437-3953

1) vav Do saosToRe

GREENVILLE, NH 03048
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= ELECTRO-SCAN 84

Features
* Economical

* L ock and Key

* On-Off Switch

* 36 volt DC motor

* Precise positioning

* 10 Turn potentiometer

Your wisest lchmce in « Analog Micro Systems
automatic dish positioners. e 1 year limited warranty

. » State-of-the-art circuitry
To learn more about the finest « 18" Saginaw Acme actuator
in low cost, high performance e LED to indicate dish movement
dish positioners, contact. .. * Modern, attractively styled control box

* Dial control always showing dish location

I =
ELEc Ro GOM 5512 Savina Avenue * Dayton, Ohio 45415 « Phone (513) 832-2937

More Details? CHECK — OFF Page 150 - 142 September 1984 [l 69



MOSLEY...A BETTER ANTENNA...

Antennas For 40 Meters...

*ALL STAINLESS HARDWARE

*NO MEASURING *BROAD BAND WIDTH
*2 YEAR WARRANTY  *BUILT TO LAST

*5 KW P.E.P. *NO BALUN NEEDED

S-401 M

Easy as... 1 - S-401 M. A 40 Meter Rotatable
Dipole which gives you excellent bandwidth and
performance. MOSLEY's S-401 M s the best 40
Meter Dipole ever buill. All stainless hardware is
standard. We have made it even stronger than
before! We have added 2 extra insulator blocks
and 2 feet more rectangle. The' center of the
elements are reinforced with an unbreakable
non-conductive rod which makes it just about in-
destructable. Our link coupled feed system pro-
vides for an efficient match which enables you to
direct feed the antenna with no need for a balun.
This is why we give a 2 year warranty on parts,
material, and workmanship

2 - Our S-402 M is now on a 24 foot boom and
has all of the new improved structural changes
This antenna will give you years of outstanding
mechanical and electrical performance in any
climate. We feel this is the best performing,
maintenance free, 2 element 40 Meter baam built
anywhere in the world. Check it out! We believe
you will agree. The elements are heavier con-
strucled than other brands, and only reduces to
1 1/8 x .058 wall at their ends. Compare this fo
the other manufacturers. The S-402 M also
comes with our 2 year warranty!

3 - The S-403 .s the killer of the three models.
This antenna gives you full size performance and
is built to fast. Our 36 fool boom is made out of
2" x . 104 wall with a 24 foot sleeve of 1.785 x
125 wall. This gives you a wall thickness of
229 over 24 feet of the boom. The S-403 s
spaced to give you the best front to back and for-
ward gain. It will give you the whole 40 Meter
band to chase DX or rag chew, Our S-403 also
comes with our 2 year warranty

If you are a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad o ex-
plain why MOSLEY is A BETTER ANTENNA.

These and other MOSLEY products are avallable
through your favorite DEALER. Or write or call
MOSLEY for the DEALER nearest you.

Mostog| s o

1344 BAUR BLVD. 5T. LOUIS, MISSOURI 63132
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1985
CALLBOOKS

Order today!
NEW 1985
RADIO AMATEUR CALLBOOKS
READY DECEMBER 1st!

Known throughout the world for accuracy,
the 1985 Callbooks list the names and
addresses you need for your QSL's. Arranged
for easy reference, the U.S. Callbook con-
tains over 433,000 listings; the Foreign
Callbook has over 413,000. More than
100,000 changes have been made In each
edition since last year. Special features
include call changes, Silent Keys, census of
amateur licenses, world-wide QSL bureaus,
international postal rates, prefixes of the
world, and much more. Why settle for less
than the very best? Order your 1985
Callbooks now for earliest delivery.

Each  Shipping  Total

OU.S. Callbook $21.95 $3.05 $25.00
20.95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA.

oOForeign Callbook

Order from your dealer or directly from the
publisher, Foreign residents add $4.55 for
shipping. Illinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
Including new licenses. Available from the
publisher In sets of three (March 1, June 1,
and September 1) for only $15.00 per set
including shipping. Specify U.S, or Foreign
Supplements when ordering. lllinois res-
idents add 6% sales tax. Offer void after
November 1, 1985.

""callbook w
Dept.

925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

: (312) 2346600 : p(-ﬂ
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by ALUMA
HIGHEST QUALITY 4 Aum
ALUMINUM Crek
BOFLA™ o TELESCOPING Crancup g |

Model T-604 ® GUYED (STACK-UP)

TOWERS

e TILT-OVER MODELS
Easy to install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

Over 36 types aluminum | |
and steel towers made— 5
specials designed and

made—write for details |

e
SPECIAL
Four Section 50 F1.

ALUMA TOWER CO.

BOX 2806HR
VERO BEACH, FLA. 32960-2806
(305) 567-3423 TELEX 80-3405

This Publication
is available in
Microform.

L

T AN LY

University Microfilms
International

Please wend additioral imbiwmation
o
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Wil Nowih Sech Road
Dept R
Ann Arkwer M AKLE




5252525¢

2526252525052

19” HL.RESOLUTION
COLOR X—Y DISPLAY

Thru a special purchase we got hold of 50 brand new 18"
color displays. They were made by Wells Gardner for one
of the largest arcade video game manufacturers in the world.
The displays feature built in red, green and blue amplifiers,
19" color tube made by Wells Gardner. User supplied
external horizontal and vertical scan oscillators which allows
precise user control over screen resolution. A real plus!
Requires 25V - 0 - 25 V input for amps, available separately.
Some spec’'s for you technical people: signal inputs “X"
horizontal 16 V P-P +8V, “Y" vertical 12V P-P +6V;

““Z" beam drive, 4 V max brightness, 1.0 volt black level.
Writing rates “X" amp is.05 inch/usec, “Y" amp is

.0375 inch/usec. Great for making your own video games,
oscilloscope monitors, or adapting for home computer use.
Supplied with schematic. $199.00 ea.
Shpg. Wt. 45 Lbs. MOT-19C 2/8375.00
Supplied with schematic. Quantity pricing available,
Shpg. Wt. 45 Lbs. MOT-19C $199.00 ea, $37565.00/2

TRANSFORMER FOR ABOVE Shpg. Wt.15 Lbs. $12.00

19 Allerton Street « Lynn. MA 01904 » Tel: (617) 595-2275

T John J Meshna Jr, 1 ncm“mm"g

Multi-Voltage
MICRO-
PROCESSOR
POWER
SUPPLY
BOARD

k. - -
This regulated multi-voltage switching power supply board
is made by KEPCO (their part no. MRM 174 KF') and is still
in production (. . . regular price $§124.95 ), It was originally
part of the Zorba portable PC. The four outputs are as
follows: & +5VDC@5A, +12VDC@28A, +12VDC G2A,
and —12VDC @ 5A. The +12VDC @ 2 A is very heavily
filtered so it could be used on a glitch free monitor. The
—12VDC @ 5 A can be changed to —5 VDC just by changing
the onboard 7912 regulator chip to a7905. The board’s
lightweight and small size should make it perfect for many
projects. All new and provided with a schematic. The
input is jumper selectable 110/220. New, unused.
Quanity prices available.
Shpg. Wt. 2 Lbs. ea.

——

$49.95

SPL-471-33B 2/%980.00

CAD CAM KEYBOARD

e

300

We only have a very limited quantity of these high reliability,
beautifully layed out 8 bit, serial output keyboards. These
were made by Keytronics for use in a Cad-Cam system. The
board is made up of 3 sections. The typewriter format
section has 2 control keys plus full upper and lower case
alpha-numerics. The 42 keyswitch pad, when used with
appropriate logic, allows extensive, precise manipulations
of displayed data such as close up, moving information,
sketching, etc. The third section consists of 27 keys

which include a numeric scratch pad, 4 way cursor control
plus some command keys. On board are 3 LSI's including
an Intersit IM6402, INS8048, and NS2716 UV PROM
which contains the programs for manipulating data, plus
other circuitry and an alert beeper. The keyboard requires
+5 V and —12V. Each one will come with schematics. New
and unused. Shpg. Wt. 4 Lbs. KYBRD No. 6 $45.00

Less Ehan 100 on hand - Order Now!

EPSON
PRINTERS

Two surplus printers
made for the
computer industry
by Shimshu Seiki/
Epson, One prints
alpha-numeric
characters and the
other prints numer-
ic characters plus
other symbols. These
may have been intended for use in cash registers but other
uses come to mind. Good enough to print program listings,
using hard copy verification on timing devices or just for
parts. Heck, the price is right. Runson +jV and 12V,
With pinout data. Shpg. Wt. 8 Lbs. (either printer).

Alpha numeric type SPL-465-33A $17.50
Numeric only SPL-466-33 A $15.00
LOGIC and
DISC DRIVE
POWER SUPPLIES

2 New, surplus power supplies made by N. J. E. . Both feature 115/230
50/60 Hz. inputs, fully regulated and filtered d. ¢, outputs, built-in ad-
justable overvoltage protection, and built-in adjustable current limiting

e supplies are enclosed and come with data. 2 models listed below.
Dual Outputs: +12 or +15 vde 3 amps and - 12 or - 15 vde 3 amps
shpg. weight 6 Ib. Model no. PS5 A §30.00

Triple Outputs: 5 vdc6 +12 or+15 vde 1 amp and ~ 12 or
-15 vde 1 amp. Shpg wt. 6 1b. Model no. PS6 A $35.00

PHONE ORDERS for FASTEST SERVICE!
call (617) 595-2275 and Charge It!

262525252525262525252525 252525252525 252525252 525262525 25252 5252525262525 52 62 52 5252 52 50 52 52 S0 SR 620 2 52 RS2 6 2SR 52 62 S 52252 525 5e SR e R SR 52 SR 52552525 25252525252 52525252525 252525250 5e5e5¢5Es
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More Details? CHECK — OFF Page 150
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s Supplus Computer and Electronic Materials SIS

Send for our free 72 page catalogue jam packed with goodies.
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interrupt-driven RTTY reader

Receive RTTY on your Apple
while other programs run

This is a 6502 machine language program written
for an Apple |l equipped with a 6522 Versatile Inter-
face Adapter chip (VIA).* (It should be simple to con-
vert the program to other 6502 computers.) The
unusual feature of this program is that RTTY reception
is accommodated during interrupts that occur at 1000
Hz intervals. Thus, this program can easily be ex-
tended without concern about timing. This program
will not work well on the Apple lle at 100 WPM be-
cause when the lle does a scrolling operation, it turns
off the interrupts! This is because the Ile allows the
alternate 64K to bank-select over the ROMs, which
contain the IRQ vector. {This confirms my hunch that
Apple did not really have interrupts in mind when they
designed the lle.)

OPTOISOLATOR

1500

- P
+L00P zZw SV AN | GAME PORT
10 Ohm
& \E g
»
-LOOP SPACE =LOW
1000
172w

GROUND PIN 8

fig. 1. 170 volt current loop to TTL connector.

[a————"5 DATA BITS { HIGH OR LOW) ——————~|
STOPBIT
ATLEAST | | START | L0 rJ [ { o
mark |_MINSTOPLONG) ~8i DATA 81 oaTABIT
(HIGH)
Fowi
4 ¢ 4 t t
el S
STAGE # STAGE STAGE 2 STAGEZ
(SEE TEXT) ~ 1 AGAIN

(BIT READS OCCUR AT ARROWS }

fig. 2. Program operation on a typical character.

*The 6522 is found on some accessory cards (John Bell and Mock-
ingboard, for example) of which several thousand have been
sold — Editor.
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A suitable terminal unit {TU} must be used between
the radio receiver and the Apple’s game port. The in-
put is switch 0 (pin 2 of the game port). Five volts,
or TTL high, should be applied when the TU detects
mark condition and zero volts, or TTL low when a
space is detected. This is the same input that is com-
monly used with other programs available for the
Apple. Many late-model terminal units have TTL com-
patible outputs; fig. 1 shows a simple circuit to con-
vert from current loop to TTL. Be careful with this cir-
cuit . . . you don’t want to hook up the 170-volt loop
to your Apple or to yourself! The circuit uses an opto-
isolator that should protect your Apple from the high
voltages.

The program listing is heavily commented. Here's
how it works {see fig. 2):

STAGE 0. The program searches for a stop pulse,
which is an uninterrupted mark at least as long as
“MINSTOP.”

STAGE 1. After finding a stop pulse, the program
waits for a transition to space indicating a start pulse.
STAGE 2. The program reads in 5 data bits, waiting
the proper amount of time between each bit.

Program operation is simple. Just assemble the
program and ‘BRUN’ it from the disk. Values for dif-
ferent speeds are included in the listing. It supports
80-column display boards and printers as well; just
type “PR#3" or “PR#1" to turn on the board or printer
before running the program.

Many enhancements are possible — for example,
creating a larger text buffer so that the main program
can do other tasks while still receiving RTTY, or for
later transfer of the received text to disk or printer.
Some non-ham TTY stations broadcast using inver-
sion of one or more bits of the five-level code; this
could be decoded by “exclusive-or’’ with various
values until readable copy appears. it should be possi-
ble to add enhancements in basic because interrupts
are used. Of course, a transmit function could be add-
ed, and this program could even form the basis for
a powerful “’“MSQ," or bulletin board.

By Scott D. Schram, KN4L, 225 LaPrado Place,
Homewood, Alabama 35209.



W36

A9
o0
L

-4

AP

80

VNG UAWLN -

RTTY READER PROGRAM
8Y SCOTT O. SCHRAM

exas
ares

ORG P03
#s¢ EQUATES nus
RECIEVED CHARACTER BUFFER.

ECCHAR = s4000

I Z IR

cout - SFDED
IRQUEC - S3FE
-

1APPLE’S QUTPUT CHAR IN ‘A’ REG
1APPLE’S IRG VECTOR LOCATION

* RYYY INPUT 13 APPLE BWITCH

® MARK IS HIGM, MAKING RTTYIN NEGATIVE
# SBPACE 1S LOW, MAKING RTTYIN POSITIVE
-

RTTYIN - sCeél

"

# THE 6322 VERSATILE INTERFACE ADAPTER LOCATION

# (YOU NEED A VIA TO MAKE THIS PROGRAM WORK,

* 1 USE THE JOHN BELL ENGINEERING BOARD.)

# SOME OTHER PERIPHERAL CARDS HAUE A UIA AVAILABLE.
# SOME OTHER COMPUTERS HWAVE A VIA BUILT IN.

-
#nus THE VIA MUST BE CONNECTED TO THE IRQ LINE
#sen 80 [T CAN INTERRUPT THE PROCESSOR

-

* CHANGE THE Via EQUATE YO YOUR VIA LOCATION
-

VvIA - +C200 $SLOT 2 V]A BASE LOCATION
ACR - Via+it V1A AUXILLIARY CONTROL REG.
1ER ViA+i4 {VIA INTERRUPT ENABLE REQ.
IFR - VIA+13 IVIA INTERRUPT FLAG REG.
TIL - Via«q 3VIA TIMER t LOW BYTE

TiH - ViA+S iVIA TIMER t WIGH BYTE

-
- #ns MAIN FOREGROUND ROUTINES wes

.
START LDA we
STA RECPNTA
STA  RECPNTB

1CLEAR RECIEVED CMARACTER

LDA wp

8TA  S9TAGE
STA  MARKCNT
STA  SHIFT

JINIT INTERR. VARS.

LDA  W(INTSVC
STa IRQVEC

LDA W INTSVC
STA  IRQUEC+1

1SETUP APPLE’S IRQ VECTOR

»
#* SETUP THE V1A REGISTERS TO INTERRUPY
* 18 TIMES PER SECOND.
.
LDA WZel1qe00060
ACR

8TA 3TIMER 1 FREE RUNNING
LDA %233

STA  TIL

LDA w3

8TA TIH 11089 HZ INTERRUPTS
LDA W&/i10e0080¢

§TA 1ER JENABLE VIA INTERRUPTS
cLt 1ENABLE IRQ

»
# WAIT FOR CHARACTER TO BE RECIEVED BY INTERRUPT ROUTINE
.

walT LDX RECPNTA
CPX  RECPNTE
8EQ WAIT
INC  RECPNTA
LDA  RECCHAR,X
uT

INONE YET.
IMOVE PRINT POINTER UP ONE
JGET CHARACTER

JSR Lol JPRINT IT,
JMP O walT HWAIT FOR MORE
-
»
- #8%  UVARIABLES #ew
-
# IF THESE TWO PDINTERS ARE UNEQUAL THEN
* AT LEAST ONE CHARACTER 1S AVAILABLE FOR FRINTING
»
RECPNTA DS 1
RECPNTB DS 1
-
* STAGH WAITING FOR STOP PULSE

# STAGE=!, FOUND STOP PULSE, NOW WAIT FOR START PULSE
# STAGE=2, READING SUCCESSIVE BITS

»
BTAGE (23 1
P4

# MARKCNT 1S USEO WHEN STAGE=8 TO COUNT UP
* DURATION OF THE STOP PULSE (WMICH IS A MARK)
# AND SEE 1f IT 15 LONG ENOUGH.

-
MARKCNT DS i
.

#* BITCNT IS USED WHEN STAGE=2 TO TELL WHICH BIT
% IS YO BE READ NEXY. (RANGES FROM 6 TO 4)

»
BITCNT DS 1
-

# BITWAIT IS USED WHEN STAGE=2 TO COUNT DOWN DELAYS
# BETWEEN SUCCESSIVE B1TS.

"
BITWAIT 0§ 1
-

# BITS STORES THE 3 ACTUAL 81T UALUES READ DURING
# STAGE TWO FOR ANALYSIS WHEN THE ENTIRE

# CHARACTER HAS BEEN RECIEVED.

»

BITS DS 3 iBIT VALUES READ (L.0. FIRST)
"

# CHAR IS USED AS TEMPORARY WORK SPACE TO

# BUILD UP THE BAUDOY VALUE FROM THE

# INDIVIDUAL BITS READ.

HAR [

SHIFT SHOWS [F THE MACHINE 1S RECIEVING LETTERS
OR NUMBERS. (AND WHICH TABLE TO LOOKUP IN.)

9 = LETTERS.
NON-8 = NUMBERS.

HIFT oS 1

MINIMUM ACCEPTABLE STOP PULSE LENGTH
(MUST REMAIN MARK FOR AT LEAST THIS LONG
TO BEGIN READING A CHARACTER)

»
[

»

-

»

»

.

»

S|

.

#  was CHANGE MINSTOP AND DELAYS FOR SPEED CHANGE waw
-

*

»

-

*

* MINSTOP=38 FOR 60 WPH,
* 27 FOR 66 WPt
- 16 FOR 180 whM,
-

M

INSTOP OFB 16 1€100 WPM)

*035C: 79

8BCF: éB
88DY 1 AA
e801: 48
28D2; A8
#803: A3
28D5: 358
48Dé: 40

88071 A9
0809: BD
eeDC: A2
@8DE: BD
98EL 1 0A
8BE2: 2E
98E3: CA
BBES: 18

P8EB: AE
8BEB: DO
@8EDt 4C
e8F0: EO
88F2; F@
88F4: E@
B8BF&1 D
88FB: 9E
@BFEr 4C
@8FE: EO
8908Q: DO
8902: A%
8904; 9D
0947: aC

8%0a; EQ
@9eC: Fo
B090E; EO
#9103 0@
89121 A9
@a914: 8D

@917 AD
89la;: DO
491C: BD
@91F: 4C
e922: BO

8925: AE
8928: 70
4928: EE
#P2E: 4C

(1]

48

L1]
48
4Cc

33
LT3
N
25
St

A
(1]
A
c?

14 8D OE
oD OE

08
e

[ 14
L1}

B
a8

»
* DELAYS FROM THE BEGINNING OF THE START PULSE
& TO THE MIDDLE OF EACH DATA BIT.
.
* DELAYS ARE 33,22,22,22,22 FOR 68 WPM,
. 29,20,20,20,20 FOR 66 WPM,
. 20,13,14,13,14 FOR 109 WPM.
.
DELAYS DF9 20,13,14,13,14 (188 WP
.
.
. sus INTERRUPT SERVICE ROUTINE wes
M
INTOVC  8K! JOIBABLE IRG
.
» SAVE REQISTERS
= (‘A° REDISTER WAB SAWED AT $45 BY APPLE MONITOR.
® IF YOU USE INTERRUPTS DON'T LSE $43!!!)
.
™A
rHA FRAVE Y
™A
rHR 18AVE X
.
81T TIL JCLEAR TIMER INTERRUPT FLAG
.
LDA STAGE

BNE  INTSVCI
-
# WAITING FOR STOP PULSE
-

Lba RTTYIN

Ml IS8R $HARK?

JMP  NEWCHAR JENCOUNTERED SPACE TOO SO0ON
180A INC MARKCNT IMARK RECIEVED

LDA MARKCNT

CMP  MINSTOP JMINIMUM STDP PULSE LENGTH

B0E  1SeB
JMP EXIT INOT LONG ENOUGH YET
.
1508 LDA W4 1FOUND STOP PULSE,
8TA STAGE IJNOW WAIT FOR START
JMP  EXIT

»
INTSUCI  CMP

" ISEE IF WAITING FOR START PULSE
BNE  INTSVC2 3HO?

LDA RTTYIN
epPL  IS1A 1SPACE FOUND!
JMP  EXIT IND START YET
181a LoA w2 18EGIN WAITING FOR DATA BITS
8Ta STAGE
LOA we
8TA BITCNT
JMP  DELBET
-
INTS8UC2 DQEC BITWRIT 1WAIT FOR NEXT DATA BIT
BNE EXIT
LoA RTTYIN 117’8 TIME, SO GET A BIT
LDX BITCNT
§TA B1TS,X JAND SAVE 1T FOR LATER ANALYSIS
INC  BITCNT
DA BITONT
CMP 83 JSEE IF WE HAVE GOTTEN S
BLT OELSET iND, SET NEXT DELAY

$YES, FOUND CHARACTER,

.
OELSET LDX BITCNT
L DELAYS, X JGET DELAY TIME TO NEXT BIT
STA BITWAIT $AND PUT IN COUNTDOWN
JMP  EXIT
.
.
NEWCHAR LDA #0 1START READING A NEW CHAR
STA STAGE 1PREPARE TO WAIT FOR STOP BIT
STA MARKCNT
.
* #ww EXIT INTERRUPT ROUTINE #uw
.
« RESTORE REGISTERS
.
EXIT PLA
TAX 1RESTORE X
PLA
TAY JRESTORE Y
LDA $43 tRESTORE A
€Lt JRE-ENABLE [RQ
RT1 IRETURN TO Maln PROGRAM
.
i wux ALL 5 BITS READ, PROCESS CHARACTER wew
- (SUBROUTINE USED BY INTERRUPT PROCESSING>
"
» PUT THE BITS TOGETNER INTOD & BAUDOT CHARACTER
.
FNDCHAR LDA WD jCLEAR CHARACTER
STA CHAR
LDX #4 100 ALL 3 BITS
FCO LDA BITS,X
ASL JROLL BIT [NTO CARRY
ROL CHAR JTHEN OUT INTO CHARACTER
DEX
BPL FC® iLOOP FOR ALL S

0
® NOW, HAVE THE BAUOOT REPRESENTATION (F THE CHARACTER
« DETERMINE WHAT TO DO WITH IT,
-

LOX CHAR
BNE  FCY STEST FOR “BLANK®
JMP NEWCHAR JIGNORE BLANX, JUST EXIT.
FC1 CPX w8 {TEST FOR CARRIAGE RETURN
BEQ UNSMIFT 3 [GNDRE CR BUT UNSHIFT
CPX W27 3TEST FOR FIGURES
BNE FC3
5TX SHIFT iSHIFT TO FIGURES
JMP  NEWCHAR 16ND EXIT
FC3 CPX W31 jTEST FOR LETTERS
BNE FCan
UNSHIFT LDA W@
STA SHIFT ILETTERS

JMP  NEWCMAR

.
» UNSHIFT ON LF OR SPACE, THEN PRINT THEM
.

FCan CPX W2 JLF
BER FCa@
CPX w4 1SPACE
BNE FC4

FCaB LD w8

STA  SHIFT TUNSHLFT

.
» GET THE ASCI| CHARACTER TO PRINT FROM THE
®* APPROPRIATE TABLE DEPENDING ON SHIFT,
13
F

ce LDA  SHIFT
BNE  FC3
LOA LTRSTBL,X JIF LETTERS SHIFY
JMP  FC.

FCS LDA FIGBSTBL,X {IF FIGURES SHIFT

FCé LDX RECPNTE
§TA RECCHAR,X
INC RECPNTS
JMP  NEWCHAR

1STORE CHARACTER IN BUFFER
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290 w #%# THE TABLES OF ASC)I VALUES FOR BALDOT CHARS, ##»

291w
e931: Al CS 292 LTRSTBL ASC * E"
9y 8933; 80 293 HEX 8D $LF
WHAT’S REALLY HAPPENING PhEe B &3
09341 D3 C? DS 293 ASC "SIy D"
8939 AB C4
IN HOME SATELLITE TV? PR La e e
H B93E: Cé C3
o940: CB D4 DA 297 ASC  "KTZLW=®
8%43: CC D7
e945: C8 D? D8 298 ASC  "HYPGO"
99481 DI CF
e94a; C2 C7? a8 299 ASC  “BG Mx*

SA TELLITE 894F1 D& AG g:? . AsC :v
TELEVISION e o e T w0

89541 AD A8 304 ASC - ¥

~MA GAZ’NE EEEZ', EE 7 o 283 WX e e
A monthly of 100-plus pages, has all you EEE? 5w R
need to know about where to find equip- mas s o
ment, how it performs, how to install it, e

legal viewpoint, & industry insights.

~~End assembiy—-

366 brtes
Errors: €
® $24.95 peryr (12 monthly |SSU€S) Srmbol table - alphabstical araer:
ACR =sC208 BITCNT  =$0840 BITS  =$084F BITWAIT =$8B4E
[ ] $ 2 OO for Sample |SSU€ CHAR =$0854 cout =$FDED DELAYS =#$08%7 DELSET =+0988
. EXIT  =$8BCF Fca =$88DE FC1 =$86F6 FC3 =988FE
FCa =48917 FC4A  =$B90A FC4B  =$8912 FCS ~$8922
FCs ~48925 F1GSTBL =$8951 FNDCHAR =$88D7 1ER =$C28E
2 1FR =$C20D INTSUC  =$883C INTSUCI =$9887 INTSUC2 =$28A0
. IRGUEC  =$83FE 158A =871 1568 =$887F ISIA  «$0893
MONEY BACK GUARANTEE |f not LTRSTBL =$0931 MARKONT =$884C MINSTOP =$0856 NEWCHAR =$08C7
RECCHAR =$40008 RECPNTA =$0849 RECPNTE =$084A RTTYIN =$CR&1
. e . . SHIFT  =$8855 STAGE =$884B 7 START  =$8883 TIR $C20%
Satlsﬁed (Subsnptlon Orders Only) TiL =$C204 UNSHIFT =$0902 via =3280 WwAlT  =$9835
Keep first issue with our compliments.
IRGUEC =$03FE > START  =48803 WAIT  =$0835 RECPNTA =$0849
RECPNTB =$284A STAGE  =$084B MARKCNT =$984C BITCNT =$084D
BITWAIT =$284E BITS  =$084F CHAR  ms@BS54 SHIFT  =$8855
MINSTOP =#385¢ DELAYS =$8857 INTSUC  =$085C 1564  =$8B71
1508 =$@87F INTSUC! =$0887 1516 =88893 INTSUC2 =$8809
DELSET =+88BE NEWCHAR =$08C7 EXIT  =$88CF FNDCHAR =$98D7
lf | d h d h h FL8 =$@8DE FC1 =$@8F 0 FC3 =$96FE UNSHIFT =$¢902
yOU airea y ave adis s t en yOU nee FC4p  =%096A FC4B  =$8912 FCa =$8917 FC3 40922
FCs 48925 LTRSTBL =$0931 F1GSTBL =$0951 RECCHAR =$4890
RTTYIN =$L881 via =$L208 TIL =$C204 TiH =s(285

ACR =$C208 ? IFR =$£28D 1ER =$C20E cout w$FDED J
™™ -
ham radio

HOBBY KITS®

—the best in satellite TV programming. EXPERIMENT — LEARN ELECTRONICS
—_— BUILD AND DESIGN YOUR OWN AM,FM, CW,
* Weekly Updated Listings OR SSB RECEIVERS, TRANSMITTERS AND ETC.
* All Scheduled Channels WITH OUR MINI-LINEAR CIRCUIT KITS
; it All kits Come Complete With Etched and Drilled Circuit Boards
* Comp|ete MOV'_e LlStIng and All Parts Needed To Function As Described
* All Sports Specials AFA-1 AUDIO AMP. LM-380 1-2 Watts 4-16 ORM Outout $4.95
* Prime Time Highlights AFP-1 AUDIO PREAMP. 0uai augio Preamp — For Mike Etc $3.95
BMD-1 BAL. M|X LM 1496 Mixer — S.B. Madulator Tuned Output $995
[ $3900 per yr (52 Weekly Issues) DET-1 AM DET. Am Envelope Detector With AGC Output $395
° $ 1.00 for Sam | C DET-2 FM DET. LM 3065 FM Detector (455 KHZ or 4-11 MHZ) . $7.95
. p € Opy DET-3 SSB DET. LM 1496 SSB Detector (Needs OSC-1 or 0SC-4) $9.95
DET-4 DETECTOR CW/SSB using a dual gate FET transistor $4.95
IFA-1 IF AMP. CA 3028 30 0B Gain, Optional AGC (455 KHZ or 8- 11 MHZ)  $6.95
: FLS-9 SSB FILTER 9MH2/2 1 KHZ BW with USB XAL for GSC-1 $49.95
Vls_a® MasterCard® accepted .(SUb- IFA-2 IF AMP. CA 3028 30 DB Gan 1-100 MHZ Optional AGC. $6.95
SCrlptlon OrderS Only), All prlceS n US MBA-1 FREQ. MULT. Tuned Output Butter-Mult.-Ampher To 250 MHZ $5.95
funds only. Write for foreign rates. OSC-1 CRYSTAL OSC. 100knz —20 Mz ot Tuned $3.95
OSC-2 CRYSTAL OSC. 0Ov 18-200 MHZ Tuned Output $4.95
. s PSV-1 POWER SUPPLY M 723 with Pass Transistor, 3 amps max $7.95
Send this ad along with your order to: PLL-2 TONE DETECTOR LuMs67 PLL Tone Detector ... $5.95
RF/MIX-1 RF-AMP/MIXER ca 3028 — Tuned RF AMP/Mixer 1-100 MHZ . $7.95
™ ™ RF/MIX-2 RE-AMP/MIXER 3n204 Tuned RF AM/Mixer t — 250MHZ ... $7.95
STV /onsat VCO-3VARIABLE HI STAB.OSC. varactor tuned. 400 to 600 Khz output $7.95
P.O. Box 2384 - Dept. PS VCO-4 VARIABLE HI STAB OSC. varciortned. 31020 Mhzouout $7.95
Shelby, NC 28151-2384 Add $2.00 For Shipping & Handling — Send For FREE Brochure
. . SEND $2.00 FOR FULL MANUAL WITH CIRCUIT DIAGRAMS AND
Subscription calls only TYPICAL RECEIVER AND TRANSMITTER HOOK-UPS
Toll Free 1-800-438-2020 MANY OTHER MODULES AVAILABLE
v 198 R MORNING DISTRIBUTING CO.

P.0.BOX 717, HIALEAN, FLA. 33011 v 1713
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ICOM IC-730

Proven, Reliable HF Compact Transceiver

A
Only
9.5 iInWide

BUILT-IN BUILT-IN ONE MEMORY
SWR BRIDGE RECEIVE PER BAND
PREAMP
ICOM's IC-730 go-anywhere Feed Mixer), the IC-730 obtains

HF all-band $SB/CW/AM trans-
ceiver, the best value on the
market, has a proven record of
high performance, ease of
operation and durability.
Compact In size, yet full-
featured, the IC-730 has gained
an uncomparable reputation.

Recelver Performance.
Utilizing ICOM's DFM (Direct
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a dynamic range of 100dB and
an intercept point of 19.5dBm

Superior front-end receiver
performance, coupled with a
switchable preamplifier and IF
shift or passband tuning
(optional), gives the IC-730
receiver flexibility yet allows it to
be easy to operate

Compact. The IC-730 s
sized to be used mobile — either
in a car, airplane or boat — to
be carmied in a suitcase, or to be
used as a base station, Only 3.7
inches high by 9.5 inches wide
by 10.8 inches deep, the IC-730
is a very compact package. Still
the IC-730 sports a large tuning
knob, large RIT knob, and large
bandswitching knob to make
mobile operation easy. The RIT
control is conveniently located
in the lower right comer to make
access by touch easy while
operating the unit mobile.

LARGE RIT

DUAL TUNING
VFOs KNOB LOCK TUNING
KNOB

Convenience Features.
The IC-730 has important
features that make the unit easy
to operate in a mobile environ-
ment. Two VFOs are easily
accessed at the push of a button.
Normal or split operation and
three separate tuning rates for fast
QSY or slow tuning are available.
The dial lock deactivates the main
tuning knob for rock-solid stability
without the possibility of moving
off frequency. One memory per
band Is provided to allow storage
of net frequencies or favorite fre-
quencies at the push of a button

Full-Featured. The IC-730
has additional features which
make it a joy to operate. A full
200W PEP input transmitter
provides a powerful signal on
SSB and CW (40W carrier power
on AM). Eighty through 10-
meter coverage is provided
including the bands at 10, 18,
and 24MHz. A speech processor

is included as standard. Popular
features such as digital readout.
selectable AGC, VOX, SWR
meter and noise blanker are
also included as standard in the
IC-730.

Complete. The IC-730
comes complete with a
handheld microphone and
power cord. The IC-730 is ready
to use and ready to go when
you are.

Affordable. Dollar-for-dollar,
the ICOM 730 packs more
punch and performance into a
small package than ever
thought possible

Listen to IC-730s on the air
and hear the sound of ICOM
quality. The IC-730 is your best
buy for a second rig for mobile
portable operation or for your
main HF station. See the IC-730
at your local ham equipment
supplier today!

ICOM

The World System

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suire 307, Dollas, TX 75234 (214)620-2780
Al srared specificanions are opproximare and subject ro change without nofice or cbligonon. Al ICOM radios significantty exceed FCC reguiations liminng spunous emissions.
7301283




ANTENNA/TOWER SALE!

2 ROHN 2 o
2 Self Supporting Towers i x [ =] BUTTERNUT
= On SALE! [ These rugged crankup tow- & ELECTRONICS CO
ers now available from Texas !
P> FREIGHT PREPAID 1 Towers! All models available =
P . Al'S B! - = Designed to operate on all
)>: | Steel Construction— B On Sale for tremendous sav- Amateur Bands at “FULL" Legal
= Rugged b 1 ings to you! Power Input.
;-& * (alvanized Finish—Long Life To save on freight costs, all | = Automatic Band Switching
< * Totally Free Standing—No 1 are shipped direct! (80/10 meters).
- Guy Wires from the Tri-Ex factory lovou! * Automatic Band Switchin
<l e America's Best Tower Buy— Check these features: (16010 meters) with optiona
totor plate A e Compare Save § = All steel construction T?gaégggg E;g rl-:EI-MEDI ATE
® Totally MDD"'“O— <] = Complete With Base and * Hot dip galvanized after W
no guys i : Pokor Plak tabrication DELIVERY & LOOK at very
o3 4 (S Ut s ‘c 'l A i [' . SPhE‘CIAL PRICES . ..
i, Sale Stock Now—Fas * Complete w ase an * New Model HF6V $129.00
::;:'55 ':UI.‘ ";:’:’I :"‘“ - Delivery rotor plate * New Model TBR-160HD (High
P e Ant Dolivered * Totally selt-supporting—no Power 160 meter Base
Haszss BN 9sa i 51049 | Modal | woight | coac- lwngm Price* guys needed aesdo?aF::”( i:Q.OO.
F LM ode -11 (roof mount kit
' 2e | HBX4D i
HGMMD B 16sq 11, s162 e ::: :g ::: ;:; ::g Model  Height Up Down Wind Load List  Sale | with multiband radial kit $39.00.
worghDW ron. 1esan. 5259 | yovee | gen l1osan| 385 | sese | 3600 2050 90sqh $694 $579 Model STR-2 (Stub Tuned Radial
= el WT51 5100 205W 90sah $1154 5999 Kit) $29.00
MaSt8~Thrust Bearings— | HOBX40 | 40 [18sqn | 281 | $379 | p364  sa0h 21011 16 sqh $2010 $1599
OtharAccessories Avallable | HOBX48 | 481t |1Bsqft | 363 | $469 | payop 7000 2201 16 sqht $4195 $2999 Delivery Anywhere In The Continental
L —Gall! Prices Shown Are *Your Total Dalivered Price Anywhere in Conti- | (Motorized) USA J‘clj No Additional Cost, (Free Ship-
~._ Your Total Delivered Price nental 48 States. Antenna Load Based on 70 MPH | UXEE BEOM 230N 25 sqft $7200 Cal &:q p" Butternul Accessories Also
\\\r:"’;—" InContinental US.A.! Wind Motorized) I‘ . 'hen Burchased With Antenna,)
RG-213V s 2?.:"1 :273;10?3‘2 CUSHCRAFT
E@"-’:‘_}.— 10600 Iivia MULTI-BAND HF ANTENNAS ROHN GUYED TOWERS
A3 3-ei Tribander  $219 A4 4-¢l Tnipancer  $289 -
« RG-213/U—95% Bare Copper Shield R3 20/ 15/10mtr Vert$279 A7T43/AT44 40mir Kit §75 10 1t Stack Sections
* Mil-Spec P:son-mtmlnanng Jacket for lohger HF MOND-BAND ANTENNAS 206 $37.50 256 $46.50
Iife than RG8 cables 10-3CD $ 95 10-4CD §109 - -
* Qur AG-213/U uses virgin materials 15-3C0 $119  15:4C0 $129 LISh':I::gggu?lsL:uslfm 45G $107.50 556G $127.50
* Guaranteed Highest Quality! 20-3C0 §199  20-4CD $279 ’ All 206G, 256, 456 and 556 Accessories
RG-BX $.19/1t $173/1000 1t ;i:fl‘?"r L $289 D40 $149 | Wing Span - 111t Wind Area - 1.5sq ft In Stock at Discount Prices - CALL!
| —— Bo=r ASOSS $ 7 @iz s10q | ¢ Boom - 54in.long e 1200W P.E.P. Input Foldover | Model | Height | Ant Load® | Prica
:GSK—QSK Bare C:rper Shiglg » Low Lg'ss 2148 $ 79 3219 § 95 - Towsrs [FK2548 54sqf | § B29
on-contaminating Vinyl Jacket  Foam Dielectric |, .
b 2208 $ 95 4248 $ 79 | ALPHA DELTA COMMUNICATIONS o4 1Dt 13 46
Coaxlal Cable Loss Characteristics (DB/100 OSCAR/TWIST ANTENNAS Transi-Trap ™ Surge Protectors—In Siock Now! FK2568 1.7sqft |§ 958
bia Typelimped [1OMHZB0MHz[ISOMHZ8S0MHz | A14410T $ 52 A144:207 $ 75 | Model LT 200W UHF Type  $19 FK4544 348sqh |S1159
RG213/0] 50 3 I T3 |A147-207 § 61 41618 § 59 | Model HT 2KW UHF Type $29 FRA554 291sqh |$1259
RGAX s2 | 8)|12]3s | 68 [s14TMB $29 PS4 $ 69 | Model LT/N 200W N Type $39 Frasad 2545 1l [ 31359
RG-58/U | 52 | 14|19 | 60 | 125 VHF/UHF FM ANTENNAS Model HT/N 2KW N Type  $44 = Foldover Double Guy Kit $199
weAum | 50 3 5 12 2.2 A147-4 $ 29 Al7-n S 49 | podel R-T 200W Deluxe  $29 45G Foldover Double Guy Kit $229
weHeliax | s0 | 2| 4| 9| 16 [214FB § 79 228FB $219 | Model HV 2KW Deluxe  $32 SADOVE Bt At for
h* Hellax | 50 5 2 5 g | A4486 $ 29 ARX2B $ 39 and Guys at Hinge & Apex
™ KLM
HARDLINE/HELIAX o HY-GAIN KT34A 4-¢l Broad Band Triband Beam $339 I jTO\:fEtHJ;[iU‘I' Hﬁﬂm:;ﬂf
KT34XA 6-¢l Broad Band Triband Beam $489 | 3/16 "EHS Guywire (3990 b rating) $ 13/
for VHF/UHF! | Discoverer 2-el 40-mir Beam $319/ gom-1 80 mir Rotatable Dipole 595 | 1/4 "EHS Guywire (6000 1b rating) $ 16/
" Alum, w/poly Jacket s 7a/n  |Discoverer 3-el Conversion Kit §199| 30m-1 40-mir Rotatable Dipole $17g | 5/32° 7 x 7 Awrcratt Cable (2700 Ib rating) s.12/n
" LDF4-50 Andrew Heliax ™ §1 69/t |Explorer-14 $309 | 40m-2 2-el 40-mir Beam $30a | 3/16°CCM Cable Clamp {3/16 " or 5/32 " Cable).  §.35
%" LDFS5-50 Andrew Heliax ™™ $3.99/tt |OK710 30/40 mic. Add-On-Kit $74 | 40m-3 3-el 40:mir Beam 459 | 174 'CE'\: Cable Clamp (1/4 * Cable) $.45
select connectors below V25 2-mir Base Vertical $49 | 40m-4 4-e140-mir Beam $649 |.1/4 "TH Thimbia (s all sizes) §.30
—eee = ———— TH5MK 25 Broad Band 5-¢l Triband Beam $38G | 2m-13LBA 13-l 2-mir Beam $79 ( 3/BEE (3/8° Eye & Eye Turnbuckie) $595
™
HARDLINE t::l::{ UNEU::EEI:LIJ::L W MALE |TH7DXS 71 Triband Beam $439 | 2m-14C 14-e1 2-mir Sateilie Antenna 89 | 3/8"EJ (378" Eye & Jaw Turnbuckle) $6.95
T Alum =5 THAJRS 3-gl Triband Beam $189 | 2m-16LBX NEW-16-el 2-mir Beam so9 | 1/2 :“ (172" Eye & Eye Turnbuckle) $8 95
W * Hellax M §22 s22  |THZMK3S 2:¢f Triband Beam $179 | 2m-22C NEW-22-el 2-mir Satellite Antenna $119 | 1/27EJ(1/27 Eye & Jaw Turnbuckle) §9.95
%* Hellax ™ $49 Sey  [20584556120.mir Beam $340 | 432-30LBX NEW-30-¢1-432 MHz Antenna §99: | 34167 Prelormad Gay Grip M
" 15SBAS 5-#l 15-mir Beam $199 | 435-18C 435 MHz Satellite Antenna W/CS-2  §119 [ 1/4 " Preformed Guy Grip §2 49
AMPH NECTON 105BAS 5-8l 10-mir Beam $129 | 432-16LB 1661432 MHz Beam $69 ﬁt;‘:[!;;:m 4n 'I"""'; l'"”;'as“e;' A‘_“'";" S;: 2;
i 204BAS 4-@l 20-mir Beam §250 A suy Insulator (5/32 “or 3/16° Canle)
S‘:;:Bmu?";lgl 4 ?2 UG23DN Female $2.95 ;45 4.61 6-mir Beam s6a| ROTORS & CABLES 502 Guy Insulator (174 " Cable) 52.49
U ale  §2.9! 668S 6-¢1 6-mir Beam $135 ,?.l..ince HD73 |.|-:I 7 5q 1 rating) :FI‘J 5/8° Diam - 8 1t Copper Clad Ground Rod $12.95
ANTENNA WIRE & ACCESSORIES 18HTS 80-10 mir Hy: Tower Vertica sig| AllancatiliB {9 sqiteating) 1
14Ga Stranoed Copperweid $10/1t [LG-160 160-mir Coil Kt for 1BHTS g45| TelexHAMA (1550 lirating) $219 | PHILLYSTRAN GUY CABLE
450 Ohm H.O Line $ 16/ |2148S 14-gl 2-mir Beam s49| [ ".' ['"p“' :‘” (20511 "‘I"'"”" $269 | 4162100 Guy Cable (2100 It rating) $.20/M
\BGa Coppet coated steel wire % milefong 30 |2BDQ B0/40 mir Trap Dipole ) e et Al o $519 | {PTGA000 Guy Cable (4000 Ib rating) $.43/M
H.D. End Insulators $2/ea {5800 BO:10 mir Trap Dipole o] [t Db b 5‘2’ HPTG6700 Guy Cable (6700 Ib rating) $.69/M
Van Gorden 1 1 Balun $11 |BNB6 80-10 mtr KW Balun W/ Coax Seal §22 | KLMEL-3000 Moon Tracker Elevation Rotator 3349 | ggq4)  Cable End (for 2100/4000 cabie) $6.95
Van Gorden Center Insulator $6 / Sfmllarﬂkﬁ [c;ﬁﬂﬁ::ﬁ&;gfﬂ 9902LD Cable End {for 6700 cable) $7.95
- (vinyl jacket 2-# -#22 02) | Socketast Potting Compound (does 6-Bends)  $12 95
e e T S e [
B mir Ve 9 5 mitr Vert $109 (viny! jacket 2-#16 & 6-#18 ga)
6-1448 2-mir Base $89 G7-144 2-mir Base  $119 [Pro37 7-el Triband Beam $469 aﬁl;:‘;'gﬁ%ﬂiﬂs:?i‘gn Galvanized Finish
Moblie Resonators |10m | 15m | 20m | 40m | 75m [CL-33 e-el Triband Beam $279 | SOUTH RIVER ROOF TRIPODS Length | SFT_| 10FT | 15FT
DOW Standard 817 12 1515180 77 [TA-33 3-el Triband Beamn $249 | HDT-3 3 1t Tripod $19  HDT-5 5t Tripod $29 | 1300 wall 375 $40 $50
KW Super $18 | 520 | $22] $26 | $36 [TA-33JR3-¢l Triband Beam $189 | HDT-10 10 1 Tripod  $49  HDT-1515M Tripod  $69 | 151 wall $19 $69 $99
Bumper Mounts - Springs - Foiding Masts in Stock! |/ A40KR 40 mir Kit for TAZ3 $119 | Heavy Duty Tripods include mig hdw-UPS PS Shippable 25mwal | $69 s129 | $189
f EXAS TOWERS 10 e
Div. of Texas RF Distributors Inc. Store Hours: Mon-Fri: 9am - 5pm
1108 Summit Ave., Suite 4 » Plano, Texas 75074 Sat: 9am - ipm

CIRCLE 150 ON READER SERVICE CARD
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ICOMIC-751A LIST PRICE $1399
CALL FOR SPECIAL SALE PRICE!

ICOM IC-745 LIST PRICE $999
CALL FOR SPECIAL SALE PRICE!

IC-02AT

NEW 2 METER

TOP OF THE LINE HT

= Diginal LCD Readout

= Scanning

* Programmable PL Tones
= Optional 5W Baltery

® S.meter Function

= 10 Memones

= Dlisel Storage

» Lithium Memaory Backup
= 13.8VDC Operation!

* Sealed Case
SUGGESTED LIST PRICE $349
CALL FOR SALE PRICES!

El'll ALPHA SALE!

76PA  $1899!

Model List Sale*
76A $1985 CALL
T6PA $2395 CALL
T6CA $2695 CALL
ar4A $2595 CALL
78 $3495 CALL

*Sale Prices Too Low To Print—
CALL & SAVE §8!

KENWOOD

T5-9308 LIST PRICE $1799
CALL FOR SPECIAL SALE PRICE!

TS-430S LIST PRICE $899.95
CALL FOR SPECIAL SALE PRICE!

TR-2500 2.5W/300 mW
(Switchable) 2 Metar
Handheld Transceiver
Small Size— Small Price—
Big Perlormance!
* LCD Readout
* Ten Memories
wil ithium Back up
* Band and Memoty Scan
* Buillin Subtone Encoder
« Bunltin 16 Koy
Autopatch Encoder
» Shae Lock Battery Pack

TR-2500 List Price $329.95
CALL FOR SPECIAL SALE PRICES

e

TEN-TEC
SALE!

CORSAIR List $1169

Deluxe AC Supply List $199
Both Items—Yours for $1169!

All Ten-Tec Accessories in Stock
for Fast Shipment!

TEN-TEC
New 2M HT
Full Featured!
List $319

Sale $279.95!

4229 2KW Tuner Kit $189.95!

FT-757GX LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT.726R LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-208R 2M HT

List $319

FT-708R 440 MHz HT
List $319

« LCD Display

* 10 Memories

CALL FOR
SPECIAL PRICES!

m SALE!

NEW RTTY/CW COMPUTER
CRI-100 List $249 SALE $229.95!

INTERFACES
CRI-200 List $299 SALE $269.95!

CWRE850
RTTYICW
TERMINAL

List $999 SALE $749.95!
Other HAL Products On Sale

SWRETDD $43995% DS3I100ASA 3§ Iflhl '-IH
CWRE?50 $62095 MPTI00 5
CT21VKB2100 $74095 RS2100 $289 95
CT22000KB2100 $940 95 5T5000 $21905
DSKI00 $1049 95 STEO00 $649 95
ARCQ1000 $640 95 KG12 $160 95

O
NEW ST142,P =) |
2M HT
« 35WITWI0. W '
* 142-149.995 MHz \ !
* LCD Display 'T
* Programmable

PL Option
List 339.95
SALE $299.95!
ST144,P . $259.95
ST222,P CALL!
ST442,P .. CALL!
SANTEC Accessories
SM3 Speaker Mic .$34.95
ST-LC Leather Case $34.95
ST-500 NiCad Battery. $29.95
57.4QC Base Charger . . $69.95

TOKYD
HY-POWER LABS

New-

HL-30V Reg. $69.95
SALE §59.95

HL-82V . §139.95
HL-160V $289.95
HL-20U . . $99.95

HL-90U . $329.95
HC-200 . $89.95
HC-2000 $289.95

KDK FM2033

List $339.95 Sale $299.95
AR L e A

le

e g .-I\,"

AAIIFAJEIS AMPLIFIER
SALE!

[

DIDION 440 N

100W

RC 1 Remote Contiol for Mirsge Ampliliers
WP 1 and MP 7 Pesk Resding Wattmaels:

ASTRON POWER SUPPLIES
Heavy Duty - High Quality - Rugged - Reliable
® Input Voltage 105-125VAC Output 13 BVDC = 05V
® Fully Electromcally Regulated —5Smy Maximum Beppie
® Cutrent Limiting & Crowbhar Protection Circunts
® M Senes With Meter — A-Seties Withou! Meter

Modal ICS Ampn

“Cont Amps Price

) . 9

‘. T 5

9 b &

1] 20 )

A520M 16 20 109
RA5154 e L] 135
AS15M Fel 15 149
ASS0A A\ 50 99
HE50M 1 S0 229

MODEL RS-50A

CP-1 COMPUTER PATCH
List $239.95 SALE $189.95!

pa- s

K< Kantronics

The Interface Reg. $168.95 Sale $128.95
The Interface || Reg. $269.95 Sale $239.95

Apple Amftor

Sol/Hamiexi.. $139 VIC-20 Hamsoh

VIC-20 Amtor Soft..89 Hamtext VIC-20 ... 99

CP1-20 $219 CP1-64 $219
MP-20 $120 MP-64 s129| Mede 54 e b
VIC-20 MBA Tex! $79 C-64 MEA Text. $79 mior Soft. Hamsoft.......49
All AEA Keyers, Antennas & Accessories Apple Hamsaf.. 2‘ TRS-80C Hamsaft...59
In Stock!
e 1
A T e L METRON
*@:3:i9800. >l MA1000B
r 2 AMPLIFIER
MFJ 1224 COMPUTER INTERFACE $89.85 Solid State
202B Noise Bridge £50.95 1KW Amplifier
250 2KW Oil Load $35.05 _ )
422 Keyer/Paddle $89.95 * No Tuning * 13,8 VDC Operation
901 300W Tuner $59.95 « Remole Bandswilching « Compact
941C 300 W Tuner $89.95 | « Heavy:-Duly Construction
989 Deluxe 2KW $299.95

List Price $995 SALE PRICE $895.95

==
g

More Details? CHECK — OFF Page 150

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 @ Plano, Texas 75074
Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM

w207

Telephone
(214) 422-7306
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The First Name
InSatelliteTV...

rth Station Receiver, you've chosen the very
féulatest engineering concepts in solid-state
' ed by superb performance and ver-
atellite television reception.

When you invest in a DR#
finest. Elegantly degi
techniques, every
satility. DRAKE.

e |Infrared Remote Con :
e Digital Channel Readout hannel Tuning

* Preset 6.2/6.8 and Variable reset 6.8 and Variable Audio Tuning
Audio Tuning

In Performance!

R.L. Drake Company
DRAKE 540 Richard Street: Miamisburg. Ohio 45342, USA
«| Phone: (513) B66-2421 F'.Tm MEMEEH OF

Telex: 288-017 £




September is a special season of
the year for propagation, and therefore
DX. The reason for this is that during
the equinox, with its nights and days
of equal length, the sun is directly
overhead at noon on the geographic
equator. This causes solar radiation to
hit the earth broadside, and because
the equatorial planes of the sun and
earth nearly coincide at this time, parti-
cles from the sun’s eruptions (flares)
and coronal holes (thin places in the
sun’s gases) have a bull's-eye path to
the earth. These charged particles,
called the solar wind, enter the earth’s
atmosphere in the polar regions; they
also build up in the Van Allen belts
around the earth above the equatorial
region. When full, the belts release
these particles into the polar auroral
zone, (on the Canadian-U.S. side after
about 2200 local time), causing geo-
magnetic storms.

Geomagnetic storms affect propa-
gation — and DX — in three ways.
First, the particles entering the auroral
zone ionospheric D and E regions in-
crease signal absorption, resulting in
weak east-west path signals and few
signals across the poles. Second, the
particles form a reflective curtain along
the equatorial side of the auroral zone
{south side for us in North America),
enhancing VHF auroral scatter propa-
gation. Third, the F region of the iono-
sphere, once again looking at the
auroral zone, but further south,
becomes depleted of electrons, forms
an electron density trough in which the
maximum usable frequency (MUF) for
a particular path through this area
decreases by 30 to 50 percent.

However, still further south at +20
degrees from the geomagnetic equa-

DX FORECASTER

Garth Stonehocker, KORYW

tor, an equivalent-size enhancement of
the F region occurs, resulting in
evening TE (Trans-Equatorial) open-
ings during the equinox and winter
seasons. These three effects vary with
time on a short to long basis (seconds
through hours), causing what we ex-
perience as fading. These effects con-
tinue to occur each night for two to
three days before ionospheric equili-
brium is established. The closer to the
equator these effects occur, the big-
ger the geomagnetic storm (higher K
or A value).

Just as the particle density and
speed of the solar wind vary, so do the
characteristics of the geomagnetic field
and ionosphere. lonospheric variation
causes signal focusing and defocus-
ing, which simply means that the
signals arriving at your QTH will vary
in both strength and angle of arrival.
Some directions and locations you
haven't heard from in a long time may
suddenly be workable, but this kind
of surprise is what you can expect
during the equinoxes.

last-minute forecast

The higher HF bands, 10 through 30
meters, are expected to be best just
after the middle of the month as a
result of high solar flux and activity on
the sun. Some solar flares that may
cause the earth’s geomagnetic field to
be disturbed for two to three days are
possible. However, most of these dis-
turbances will probably be the result of
solar coronal hole activity during the
extended periods of low solar flux dur-
ing the first and second weeks of the
month. These disturbances will occur
on or near September 1, 5, 10, 14, 24,

and 30. The highly disturbed period of
the sunspot cycle will still be felt in
1984 and 1985. (The first peak of these
disturbances occurred in September,
1982; a later peak of this cycle may
occur this fall, (in September or
October.) Despite these disturbances,
DX on the lower frequency bands
should be better than it was over the
summer months, especially during the
second week of September.

The full moon will be visible on the
9th and be at perigee on the 23rd. The
autumnal equinox will occur on Sep-
tember 22nd at 2033 UT.

band-by-band summary

Ten and fifteen meters will provide
many short-skip Eg openings and long
skip openings during the high solar flux
periods to most areas of the world dur-
ing daylight. Some trans-equatorial
openings associated with disturbed
jonospheric conditions may occur in
the evening hours.

Twenty, thirty, and forty meters will
support propagation from most areas
of the world during the daytime and
into the evening hours almost every
day, either long-skip to 2500 miles
(4000 km) or short-skip Eg to 1250
miles {2000 km) per hop.

Thirty, forty, eighty, and one-sixty
meters are all good for nighttime DX.
However, on many nights 30 and 40
meters will be the only usable bands
because of the effect of thunderstorm
QRN on 80 and 160 meters. Signal
strength via short-skip Eg may over-
come the static when Eg is available,
even though Eg propagation does
become more scarce in September.
ham radio
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WESTERN USA

MID USA

EASTERN USA

anT E SWoow wor{l N NE E SE S sSw W cot EDT SW W NwW

~\|v/«\ / t /=N | /S — / t J — /ﬁ\/
0000 20| 201151101510 |10 |20 600|130 |20 | 15115 15}10 |10 |20 || 700| { soof{ 30 {20 | 15|15 | 15{10 | 10
0100 2012011511015 (10 |10 |20 m00[|30 |20 | 15|15 15[10 {10 | 20 || s0o| § s00o|} 30 {20 | 15|15 | 15|10 | 10} 20
0200 20120120 1101510 |10 |20 eoo|| 30 | 20 | 20|20 | 15/ 1510 | 20 || s0o] Jre0o|| 30 |20 | 20|20 | 15| 15| 10| 20
0300 20120120 110 {15 (10 |10 {20 %0030 | 20 | 20] 20 { 20| 15110 | 20 || 1o00| §+00|| 30 {20 | 20}20 [ 20} 15| 10] 20
0400 20120120 710|20 {15 j10 |20 groe|{30 | 30| 20j20 | 20( 15 {10 | 20 || roo| Fr200[| 30 (30 | 20 {20 | 20{ 15| 15] 20
0500 201 30{20 }10)20 15 |15 )20 Jroof) 30 | 30| 20]20) 20|15 15 j 20 |jrz00 30130120320 20]15] 1520
0800 20130120 | 10{20 )15 |15 |20 | gr2o0f| 30 [ 30| 2020 | 20|20 [15 | 20 || 100 30130120120 |20{201 15§20
0700 20| 3020 | 15|20 [20 |15 | 20 w001 30 | 30 | 20|20 | 20|20 |15 | 20 |[ 2% 30(30120{20120({20|20{ 20
0800 20| 30120 15|20 20 [20]20 z0 130 {301 20)20) 20|20 (20 | 20 || 3 30130120120 20|20 204 30
0600 201 30120 {15130 120 {20 |30 f3°f30 |30 ]20{20]30}20]|20 |30} > 201301201201 30|20} 20] 30
1000 20| 30420 {20 (30 {20 |20 | 30 401120 [ 30 1 20( 20| 30120 (20 | 30 || 5% 201301201201 301201 20} 30
1100 30*%] 30120 [ 20|30 {20 [20 | 30] 5™ )20 | 30 | 20} 15} 30|20 |20 | 30 || 8™ 20130] 20115 30|20 20] 30
1200 30130120 [20 {30 20 [20 |30 1°°|l20 [30]20f15] 30f20 120 |30]] ™ 201301 15[15| 30]20] 20} 30
130 30 | 30115 {20 I30*]20 |20 [30] §7® (20 {20 | 15|15 20]| 20|20 | 30 |] ®® 20120115115 ] 20| 20] 20] 30
1400 30 120 {15 |20 {20 |20 |20 | 30 801120120 | 15|15 | 20| 20 {20 | 30 || % 20120 115415 { 20 20| 20] 30
1500 30 120 (15 |20 |20 |20 {20 | 30 %00 120 120 [ 15[ 10 | 20| 20 |20 | 30 || 1™ 201201 15110{20]20] 20] 30
1600 30 ] 20]15 )20 20 |15 {20 |30} Q™20 | 20 | 15]10 | 20| 20 |20 | 30 || '*® 20120 115110 | 20115] 20] 30
1700 30 12015 {20120 |15 {20 |30 P }{20 | 20 { 15]10 | 20|15 |20 | 30 || *™ 20120)10410120}115|20]30
1800 30 { 20 [15*| 20 (20 {15 |15 {20 | frae {20 {20 | 10|10 | 2015 |15 [20 || *» 20120 {10[10 20|15 15|20
1900 30 12010 |15 {15 {15 |15 |20 w0 120 [20 | 10110 | 15|15 [15 |20 || 2% 20120 | 1010 |20* 15| 15| 20
2000 30 [ 20 {10 |15 {15 |10 |15 |20 z00 (120 |20 | 10(10 | 15[ 10 [15 | 20 || 30 20120 10j10 15|10 15|20
2100 20 {20 {10 |15 {15 |10 {15 |20 300120 120 | 10|10} 15]10 |15 |20 || +w 20120110410 15(10] 15}20
200 | § 300120 | 20 | 15* 15 |15 |10 [15 |20 400 (120 |20 { 15|10 | 15]10 15 |20 || 5 2020 {15110 |15/10]15}20
200 | Ravo 120 1 20115 (10 |15 |10 |10 |20 00 1120 | 20 1 15115 | 15110 {10 {20 || &% 30(20 {15{15[15}10{10]20

m < | 2 « | 2 < | 2
] 9| < < g |19} <« « Zs|l 21 3% <

The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during “normal” hours.

*Look at next higher band for possible openings.
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Uncle Ben says...

“| give you
much more than

just the lowest price...

When you get that exciting new piece of
equipment from me, you know you are
going to be completely happy...

| see to it, personally! | also give

you earliest delivery, greatest trade-in
allowances, my friendly assistance

in every possible way.

Just ask any of the many thousands of
hams all over the world who have been
enjoying my friendly good service

“Uncle Ben" Snyder, W2SOH
the head man of

{ARRISON

“HAM HEADQUARTERS,
USA®" ...Since 1925!

for over a half a century.

73, Uncle Ben, W2SOH

e CALL ME...
(516) 293-7995

e WRITE ME...

For my prompt,
personal reply.

e SEE ME...

At one of the world’s largest
Ham Supply Centers!

eW

KENWOOD TS-711A N

KENWOOD
KENWOOD TH-41AT

TH-21AT

HARRISON (i
HAS THEM ALL!
288 NEW

KENWOOD

TH-41A KENWOOD TS-830

KENWOQOD
E “M'“SON RADIO “HAM HEADQUARTERS, USA""

2263 Route 110 (at Smith St.)
CHARGE IT! .Since 1925!

KENWOOD TS-430S

E. Farmingdale, NY 11735
1-(516) 293-7995

More Details? CHECK — OFF Page 150 September 1984 81
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When cost is a factor,
don’t sacrifice performance,

The ADM-10' satellite antenna system gives you
the most for your investment. At the cost of an

4 \

For the competitive edge,

8' dish, the ADM-10° provides performance mar- call—
gins to account for loss of signal due to satellite ANTENNA
aging. Constructed of rugged steel or aluminum DEVELOPMENT&

with fully adjustable polar mount. ADM-10"-the MANUFACTURING. INC.

competitive edge in the private TVR0 market.
P.0. BOX 1178 « POPLAR BLUFF, MO 63901 » (314) 785-5988

fm

FULL BREAK-IN—
WITH ANY AMPLIFIER

IF YOU OWN A
QSK TRANSCEIVER

Don't be limited to
low power operation with your
expensive full break-in transceiver. You can run high
power QSK CW and high power AMTOR.

The DEO QSK 1500 is designed using the latest in solid
state switching technology and will give you full break-in
operation with any one of the currently available com-
mercial amplifiers, homebrew too! Pin diodes provide
ultra high speed, noiseless switching. All you need to
do is connect two RF cables and two control cables,
turn it on and you are ready to go, up to 1500 watts
at 1.5-1 VSWR. Fully automatic bandswitching, 1.8 -
30 MHz and mode selection, either CW or SSB, no
cables to change. The QSK 1500 eliminates transceiver
damage due to “hot switching'" and gives you full
receiver performance with an insertion loss less than

7 dB, typically .2 dB. i
7 dB, typically Factory Direct

90 day limited warranty, ** 137
=0 [0 $279.00
D b u Please add $6 for shupping and handhing

DESBIGN EL - (US only Foresgn FOB Groveport)
4925 S. HAMILTON RD. GROVEPORT, OHIO 43125
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DO YOU
KNOW
WHERE
TO FIND
REAL
BARGAINS
on NEW and USED
ELECTRONIC Equipment?

You’ll Find Them
in the Nation’s No. 1

Electronic Shopper Magazine

NUTS & VOLTS

Now in Our 5th Year

Nuts & Volts is published MONTHLY and features:
NEW STATE-OF-THE-ART PRODUCTS -
SURPLUS EQUIPMENT ¢ USED BARGAINS
* LOW COST AD RATES * PRIVATE AND
COMMERCIAL CLASSIFIEDS *» NATIONAL
CIRCULATION * NEW PRODUCT NEWS
SECTION * FREE CLASSIFIED AD WITH
SUBSCRIPTION
SUBSCRIPTION RATES

HAM GEAR
CSOOHPUTEns
FTWARE
SCANNERS « OpTICS
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO visuaL
NEW PRODuUCTS
COHPONENTS * KITS
ANTIQUE ELECT.,
PUBLICATIONS
PLANS » SERVICES

[l One Year - 3rd Class Mail . . ... co......57.00
[J]One Year-IstClassMail . .. ... ........... $12.50
[[] One Year - Canada & Mexico (in U.S. Funds) . . $15.00
] Lifetime - 3rd Class Mail (U.S. Only) . . ....... $25.00

ORDER NMOW! Rates Go Up in October!

SEND: ] CHECK MONEY ORDER
L1 VISA MASTERCARD
TO: NUTS & VOLTS MAGAZINE

P.O. BOX II11-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

IF YOU'RE INTO ELECTRONICS,
THIS MAGAZINE WILL SAVE YOU MONEY!

Dealer Inquiries Invited ~ 183




MIVD/2 frequencies
$89.50 Post Paid (U.S.)

Only Telrex provides!
* Easy assembly (within 2 hrs) YOUR PRICE
* 100 mph wind rating. « $465.00

Heavy wall tubing. Value $555.00

* Stainless Steel electrical hardware.
* Exceptional Gain and F/B ratio.

By the only test that means anything . . . on the air comparison . . . Telrex Tri-
Bands continue to support the fact that they are designed to out-perform all
competition . . . as they have for over 3 decades. Here's why . . . Telrex uses a
unique trap design employing Hi-Q 7500 V ceramic condensers, 3 optimum-
tuned reflectors to provide maximum gain and true F/B Tri-Band performance.

A Telrex **Balun’’ fed ‘‘Inverted-Vee'' kit is the ideal hi-performance inexpen-
sive and practical to install low-frequency mono or multiple band, 52 ohm an-
tenna system.

Better than optimum full sized Dipole performance in an antenna which
can be set up within the hour, needing a minimal support structure (exist-
ing tower, house, tree, etc.). The “Inverted-Vee" produces a low-angle
“Balanced"” Omni-Directional pattern, which increases the signal to
noise, and signal to interference ratios. Complete simplified instructions
are provided. NO TUNERS NEEDED!

2MVS814 kit
$215.00

Special N-type coaxial connectors, solid rod elements (driven thru the
boom), tinned connecting lugs, and s/s electrical hardware provide you
with peace of mind for many years!

If top 2 Meter performance Is your requirement, the 2MVS814 kit consist-
ing of 2 ea. phased 2 Meter “'Balun” fed precision tuned 8 element Arrays
outperform even quad stacked antennas of other makes.

A FEW OF THE WORLD’S FINEST!

MODEL Description GAIN Value PRICE

2M1528C 2 Meter 15 element (17DBD)  175.00  145.00
10M523 10 Meter 5 element (13DBD)  352.00  295.00
10M636 10 Meter 6 element (14.6 DBD)  745.00 625.00
15M532 15 Meter 5 element (13DBD)  555.00  465.00
15M845 15 Meter B element (15DBD) 1120.00 925.00
20M536 20 Meter 5 element (12DBD)  660.00 550.00
20M646 20 Meter 6 element (14 DBD) 1130.00 945.00

40M214 40 Meter 2 element (5.6 DBD) 750.00 625.00
40M329 40 Meter 3 element (8.3DBD) 1145.00 965.00
40M346 40 Meter 3 element (9DBD)  2000.00 1675.00

TB4EC 10, 15, 20M Tri-Band  (5.50BD)  252.00  215.00
TBSES 10, 15, 20M Tri-Band  (8.5DBD)  408.00  340.00
TBGEM 10, 15, 20M Tri-Band (10 DBD) 755.00  580.00

Phone . . . 201-775-7252 (nights, weekends, holidays and leave your ad-
dress) or write Telrex - P.0. Box 879, Asbury Park, N.J. 07712, for your
free copy of the latest Teirex UHF, VHF, HF Antenna, and Rotator Catalog.




MOSLEY...A Better Antenna...
For New and Old

Whether you are just starting out or trying to
complete the Honor Roll, Mosley offers a Full
Line of Tri-Banders which will mechanically and
slectronically outperform the competition. For
the new ham with limited space and pocket
bock, starl with our TA-31 Jr, rotatable dipole.
You can make our TA-31 Jr. info a 2 or 3 element
s your needs increass.

If you start with the need to run higher power,
then the TA-31 is for you, This also can be made
into a 2 or 3 element beam as you expand your

For the ham that wants a little more performance
out of a Tri-Bander but is limited In room, then
our CL-33 on a 18 foot boom s the way to go.
For those that want MOND BAND performance
out of a Tri-Bander, want to hear better. and be
louder, the CL-33 is for you.

For the ham hal wants to sltart right at the top,
the PRO-37 is the antenna that will give you king
of the hill performance. It [s the broadest band-
ed, highest power, best performing Tri-Bander
in our line.

Compare ours before buying any other antenna.
All stainless standard, all heavy telescoping
aluminum elements which means better quality
and no measurement. Ease ol assembly gives
you a quality antenna with consistent perfor-
mance. Our elements are pre-drilled so you will
gel the same parformance as we do. All of our
Tri-Banders come with a 2 year warranty.

If you are a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad lo ex-
plain why MOSLEY Is A BETTER ANTENNA.

These and other MOSLEY products are available
through your favorite DEALER. Or write or call
MOSLEY for the DEALER nearest you.

DESIGN EVOLUTION IN RF P.A.’s )

Now with
GaAs FET
Preamp
o
L & g
. . . . J /8 & /S
& & QO & é—
- g $ > 8 fod
o /& /L /95
® Linear (all mode) RF power amp wsth £ & o & [y
automatic T/R switching (adjustable
delay) (MHz) | W) w) $
® Receive preamp option, featuring 1::36 144 | 160 [ 10 | 222
GaAs FETS (lowest noise figure, bet- T 155
ter IMD). Device NF typically .5 dB. 1a12G| 144 | 160 | 30 | 239
® Thermal shutdown protection mcor- 2210 225
porated 2210a| 220 | 130 | 10 | 385
; 2212 | 20g | 135 53 199
® Remote control available 2212G 239
® Rugged components and construc- 33195 | 440 | 100 10 | 22
tion provide for superior product T
quality and performance aa126| 440 | 100 | 30 | 233

o Affordably priced offering the best

performance per dollar

® Designedto ICAS ratings, meets FCC

part 97 regulations
® 1 year transistors warranty

® Add $5 for shipping and handling
(Cont. U.S.). Calif. residents add ap-

plicable sales tax.

e Specifications/price subject to change

1. Models with G suffix have GaAs FET pre-
amps. Non-G suffix units have no preamp.

2. Covers full amateur band. Specify 10 MHz
Bandwidth for 420-450 MHz Amplifier

*SEND FOR FURTHER INFORMATION %
TE SYSTEMS
Los Angeles, CA 90025
BYajEMe (213) 478-0591

» 204

RTTY TODAY

MODERN GUIDE TO
AMATEUR RADIOTELETYPE
by Dave Ingram, K4TWJ

This brand new book is the only RTTY handbook available that covers
all facets of RTTY operation from the green key'' generation to per-
sonal computers. Author Dave Ingram, K4TWJ, noted RTTY enthusiast,
writes in a personable, easy-to-understand style that will appeal to all
levels of RTTY interest. RTTY TODAY is fully illustrated with photos,
diagrams, RTTY station set ups and equipment to help ensure full under-
standing of the matenal. 11 chapters cover: an overview of RTTY opera-
tion, operating parameters, home computers, equipment you can build,
dedicated systems and complete chapters on RTTY  SWLing with
frequencies, codes and other helpful hints and lips Old nme RTTY users
and novices alike will find this book extremely useful.

95 illustrations. 1st edition. 8% x 11
Order yours today SB
plus $1.75 shipping

UNIVERSAL ELECTRONICS

4555 Groves Rd. « Suite 3  Columbus, OH 43232
(614) 866-4605
Dealer Inquiries Invited w209

Custom Mailing Lists on Labels!

FACSIMILE

Amateur Radio Operator NAMEa

Custom hists comp:led to your specilications

Moolog|F s o

* Geographic by ZIP and/or State
* By License Issue or Expiration Date
* On Labels of Your Choice

COPY SATELLITE PHOTOS, » 115
WEATHER MAPS, PRESS!
The Faxs Are Claar — on our full size {18-1/2"
wide) recorders Free Fax Guide

TELETYPE

Total List: 435,000 Price: $25/Thousand
Buckmaster Publishing . 453

RTTY MACHINES, PARTS, SUPPLIES

Whitehall ATLANTIC SURPLUS SALES 2
nena

i 3730 NAUTILUS A ROOKLYN. N
Mineral VA 237 LS A (703) B94-5777 ol LLL SEL SRIGRLYR .

1344 BAUR BLVD. ST LOUIS, MISSOURI 63132

w» 175
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FALCON

COMMUNICATIONS

P.O. Box 620625 Woodside, CA 94062 (415) 851-8779

The only manufacturer offering Amateurs
the advantages of MOSFET RF Power Amps

MOSFET Mobile Power Amplifiers

4101 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 25 Watts out.
50 Watt max.. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4
Watt speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT:
plug supplied. $215

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts
out. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 Watt

speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT: plug
supplied. $325

4103 All Mode 100 Watt 2 Meter Amplifier - 10 Watts in = 90 Watts out, 2 Watts in = 30 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control. ~ $245

4104 All mode 100 Watt 220 MHz amplifier - 10 Watts in = 70 Watts out, 2 Watts in = 25 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control.  $245

4105 All mode 100 Watt 2 Meter amplifier-2 Wattsin = 100 Watts out. Optional plug-inreceive preamp.$295

Also come to FALCON for your
MOSFET Repeater Amplifiers

More Details? CHECK — OFF Page 150 September 1984 85




AccuRACY IDIGIMAX PERFORMANCE

DIGIMAX INSTRUMENTS CORP

~ 139

BUY DIRECT FROM THE FACTORY AND SAVE
CALL TOLL FREE 1-800-922-6898
OHIO RESIDENTS 1-419-298-2346

ANTENNA TUNERS

GLT-1000C

1 KW — Built in balun
1.8-30.0 MHz continuous

Suggested retail $229.00
FACTORY DIRECT.........$175.00

MLT-2500

2 KW — Roller Inductor
1.8-30.0 MHz continuous

Suggested retail $449 00
FACTORY DIRECT ......... $375.00

LINEAR AMPLIFIERS

CLIPPERTON QRO

2 KW/4/572B tubes and built-in
supply w/tuned input

Suggested retail $849 00
FACTORY DIRECT ......... $737.50

GLA-1000C

1 KW/4/6L06 tubes and built-in
supply w/tuned input

Suggested retail $449 50
FACTORY DIRECT ......... $400.00

ACCESSORIE

S

DOUBLET ANTENNA

Suggested retail
FACTORY DIRECT

$39 .50
........... $28.95

BIG DUMMY LOAD W/OIL

Suggested retail
FACTORY DIRECT

DENTRON 223 N. Michigan Ave., Edgerton, Ohio 43517

Div ol Collco Electronics

Inc

CALL TOLL FREE 1-800-922-6898
OHIO RESIDENTS 1-419-298-2346

$29 50
........... $24.95

86 September 1984
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RTTY oscilloscope input
using line transformers

Here’s how to use line transformers
{(“’ouncers”) for inputting an RTTY sig-
nal to a monitor scope without using
any active stages, yet still provide
enough gain to produce a picture one
and a half inches high.

ATTY soon
as THE mg” 24piB
<——— O ——
<
INPUT EROM ::]
—an
25 e RSkoT
600 ” 50,000
T2 50K W

fig. 1. Small line transformers called
“ouncers’’ provide sufficient amplifica-
tion of RTTY signal to monitor scope
input.

The lack of inexpensive monitor
scopes for RTTY makes it worthwhile
to modify some of the older one- and
two-inch oscilloscopes. {Check the
surplus market for bargains.) This cir-
cuit (fig. 1) was applied to an old
Millen AM monitor scape. (Circuits for
oscilloscopes can be found in the
handbooks.")

reference

1. ARRL Handbook, American Radio Relay League,
Newington, Connecticut, 1964, page 544.

Ed Marriner, W6 XM

prerecorded messages
help the hearing
impaired

It's easy to devise a system that en-
ables hearing-impaired persons to
communicate with fire, police, ambu-
lance, and other emergency services
having TTY or TTY-type-equipment.

Using the TTY machine of the ser-
vice to be addressed, and a portable
cassette tape recorder, record the
name, address, phone number, and
nature of the emergency to be com-
municated. Record this data at /east
twice to ensure that all essential infor-
mation will be transferred, and mark
the tape and its container with the
name of the emergency described:
fire, burglary or assault, or medical
emergency, and the phone number of
the appropriate service. (If the individ-
ual has a particular medical condition,
it might be a good idea to prepare an
additional tape naming that condition,
so that the service can be prepared to
respond appropriately in the event of
an emergency requiring specialized
care.)

This is how it's done:

1. Enter the necessary data into the
TTY machine at the headquarters of
the emergency service.

2. Set your cassette recorder on ““re-
cord’’ and dial the number of the tele-
phone to which data from the TTY will
be transmitted. (Do not use the tele-
phone used on the TTY machine.)

3. Hold the microphone near the
earphone of the telephone, or attach
an inexpensive suction-cup pickup.

Record the data from the TTY
machine.

4. After recording, send the data
back to the TTY machine. Be sure to
verify successful transmission.

In an emergency, all the hearing-
impaired person needs to do is dial the
number, hold the tape recorder to the
mouthpiece of the phone and push the
“PLAY’ button as soon as the call is
answered. (To confirm that the phone
has been answered, the individual
places a fingertip on the diaphragm of
the mouthpiece and feels the vibra-
tions of the rings.)

In areas in which TTY facilities are
not yet available, the same system can
be applied, using prerecorded vocal
messages instead of TTY transmis-
sions.

J.W. Dates, W2QLl

modified Bobtail

A modification of the standard Bob-
tail curtain shown in fig. 1A provides
good performance on four bands (75,

pe— A2 Ye.
ra RS _:"o—____

Mg

Ve 52
@;E] Coax

16.74"

31.73'

fig. 1. Modified Bobtail curtain.

40, 20, and 15). Center fed with coax,
it uses additional lengths of wire placed
as shown in fig. 1B. The center 66-
foot leg can be folded as required if the
antenna is lower than 66 feet.

September 1984 [8 87



BUTTEIRNUT

ELECTPDNICS
COMPANY

o T

Modei 2mey,..

L Model 2MCV-5 Super Trombons ™ Same
\ 1

LI

Latira v

Hesght 15 76 1vd B metars

Al BUTTEARNUT ANTENNAS use stmnless

hardware and are quaranteed for o full year For Ty

nfc ahion on thasa and other BUTTERNUT products

wetites fow our FRAEE CATALOG!

BUTTERNUT

ELECTRONICS
405 E. MARKET STREET

LOCKHART, TX 78644

Super Trompe,
ne

88 September 1984

A Navy MARS version of this same
antenna is shown in fig. 1C. The de-
sign — for 4.04, 7.375, 13.975, and
20.8 MHz — requires a height of at
least 40 feet above ground. The
57.9-foot radiator for 4.040 MHz,
which must be folded at low heights,
will require considerable adjustment to
resonate on the desired frequency,
with the folded portion supported just
a few feet above ground level.

The advantage of this experimental
antenna is a power gain much higher
than a simple dipole on all frequencies
above 75 meters, on which the 4.040
MHz radiator functions as a simple up-
side-down quarter-wave vertical. The
center radiators must be kept sepa-
rated to avoid excessive interaction.
The center radiator is fed with 52-ohm
coax, preferably through an antenna
tuner.

Cliff Francis, WOMBP

fastening Trigon
reflectors to
VHF antennas

My EME array for two meters uses
the method shown below to fasten the
Trigon reflectors. It might be well to
cut a small V in the rear of the main
boom in areas subject to extreme
winds. (This was not done on my an-
tenna.) There is no indication of
loosening after several windstorms.

The slots through which the hose
clamp passes were cut with a saber
saw; an ordinary hacksaw blade isn't
quite thick enough to provide a slot
wide enough to permit easy passage
of the hose clamp.

George N. Chaney, W5JTL

VIC-20 printer

It's easy to build an inexpensive
printer for the VIC-20 using an ASR-33
teletype machine and the interface il-
lustrated in figs. 1A and 1B.

The printer, which produces type-
writer-quality text, won't do everything
that an expensive printer will do, but
it will allow data listing and, in general,
enhance your ability to communicate
with your VIC-20. ASR-33's can be
found for as little as $50 to $75; other

LB

i2=24 SOCKET

L—WNO 4-40 SCREW, 7 172"
(63 Smm) WiTH NUT

fig. 1A. Interface circuit uses multi-pin
edge connector to match VIC-20 require-
ments.

materials can be found in your junkbox
or acquired at little cost. The cost of
the entire project should not exceed
$100.00.

The interface is inserted into the
user’s port of the VIC-20, and joined
to the ASR-33 by means of a four-wire
cable. A simple program (fig. 2) pro-
vides instructions to the VIC-20.




9 PIN TERMINAL STRIP

AT REAR OF CALL 80X

ON ASR RIGNT HAND

vIC-20 USER'S PORT SIDE UNDER COVER

180

@—tar ol ®
©
740
I s
®— > j;r SIGNAL OUT -
P G
@j L
@—2ver /'a'oﬁ ®
i
0
@ N
G
2n2282 . S %

E f
> 220 T 0.3

IN400/

quantity desgription
t 12.24 temele connector (CQ Electronics
part No. 41-804}
/J7 7401 1C with 14 pin socket (Rsdio Shack)
180 shm, 1/2 watt resistors
1 kliohm. 1/2 watt resistors
220 ohm, 1/2 watt resistors
0.32 .F capaciior
1N4001 diode
2N2222 transisior
plece of perforated boatd 2 x 2-1/2 inches
0.100 x 0.100 hole spacing
440 x 2-1/2 Inch screws with nuts

N mamN e

fig. 1B. Interface circuit that ties a VIC-20 to an ASR-33.

16 REM ASR 33 TTY

1SREM FILE»>126 FOR CR WITH LF

ZOREM 163=2 STOP,7 ASCIILI118 BAUL

RDREM 224=SPACE PARITY, FULL LUPLEX

|260PEN 1£9,2,3,CHRS(163)3 ChR8(224)
116GET#129%9,A4%

2WoREA MAIN LOOP

2201 F B%<>"" TREN IF B$=*CHR$(I3)ThEN
PRINT#129, B$3CHR$(10)CHRS(G) ;CHRS(
@)i:GUTO0ZG52

2251 F B®<>""ThHEN PRINT#129,E%;
Z30GET#125,C5%:1F CL<>""THEN PRINT #129,C5%;
24pPRINT B%5C0%;

256 SR=ST:I1FSR=0THENZDD

JoREM ERRORS
316PRINT "ERROR':
3201F SR AND | THEN
3501F SR ANDL Z TREN
34w 1F SR AND 4 THEN
3501F SR ANL 3 THEN
36LIF(PEEK(37151)YANLD64)=]
376CLOSE 129: ENL

fig. 2. VIC-20/ASR-33 program listing.

PRINT"PARITY"
PRINT"FRAME"
PRINT"RCVR BUF FULL™
PRINT"BREAK"

ThEN 3€0

J.W. Dates, W2QLlI
ham radio

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED
2-30MHz 12V (*=28Y)

PIN Rating Ea.  Match Pr
MRF406 20w $14.50 $32.00
MRF412 80w 18.00 40.00
MRF412A 80W 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422° 150W 38.00 82.00
MRF426" 25W 17.00 40.00
MRFA426A" 25W 17.00 40.00
MRF433 13w 14.50 32.00
MRF435° 150W 42.00 90.00
MRF449 30w 12.00 27.00
MRFA449A 30W 11.00 25.00
MRFA50 50W 12.00 27.00
MRF450A 50W 12.00 27.00
MRF453 60W 15.00 33.00
MRF453A 60w 15.00 33.00
MRF454 sow 16.00 35.00
MRFA54A 80w 16.00 35.00
MRF455 60W 12.00 27.00
MRFASSA 60W 12.00 27.00
MRF458 80W 18.00 40.00
MRF460 60W 16.50 36.00
MRF475 12w 3.00 9.00
MRF476 3w 2.50 8.00
MRFa77 40w 13.00 29.00
MRF479 15W 10.00 23.00
MRFa485* 15w 6.00 15.00
MRF492 oW 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50W 24.00 55.00

Selected High Gain Matched Quads Available
VHF TRANSISTORS

Type Rating Ea Match/Pr
MRF221 15W $10.00 -
MRF222 12W 12.00 —_
MRF224 40W 13.50 $32.00
MRF231 3.5W 10.00 -
MRF234 25w 15.00 39.00
MRF237 1w 2.50 -
MRF238 30w 12.00 -
MRF239 ow 15.00 -
MRF240 40W 16.00 -
MRF24S 80w 25.00 59.00
MRF247 80W 25.00 59.00
MRF260 5W 6.00 —
MRF 264 30w 13.00 -
MRF492 70W 18.00 39.00
MRF607 1.8W 2.60 -
MRF627 0.5W 9.00 —
MRF641 15W 18.00 -
MRF644 25w 23.00 -
MRF646 40w 24.00 59.00
MRF648 60W 29.50 69.00
SD1416 80w 29.50 -
SD1477 125W 37.00 -
2N4427 iw 1.25 —
2N5945 4w 10.00 -
2N5946 10W 12.00 —
2N6080 aw 6.00 -
2N6081 15W 7.00 -
2N6082 25W 9.00 -
2N6083 30W 9.50 -
2N6084 40w 12.00 29.00

TMOS FET
MRF137 30 $22.50 —
MRF138 30W 35.00 -
MRF140 150W 92.00 -
MRF150 150W 80.00 -
MRF172 80W 65.00 -
MRF174 125W 88.00 -

Technical Assistance & cross-reference
information on CD, PT. RF. SRF. SD PINs
Call Engineering Dept. (619) 744-0728

RF Parts Catalog Available
OEM & Quantity Discounts ** 214

Minimum Order $20 Add $3.50 Shipping
WE SHIP SAME DAY C.0.D./VISAIMC

wesTCOM

San Marcos
{619) 744.0728

1320 Grand Ave.
California 92069
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TRANSFORMERS

120 voit
primaries

COPUTER POWER SUPPLY

USED TO POWER A COMMODORE
COMPUTER, THIS SUPPLY DELIVERS

BOTH 5 VDC @ 6 VA (APPROX.
1.2 AMPS) AND 9 VAC@ 5.4 VA.

7 CONDUCTOR
RIBBON CABLE

FREE! FREE!

WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

8 TRACK RECORD/PLAY TAPE DECK

MORSE
MODEL 94-A

FREE!

$5.50 EACH

$2.50 EACH

TALOG FREE!

100 FOR $65.00 10 FOR $22.00

TOLL FREE ORDERS ONLY

1.800-826-5432
(ORDER ONLY)

(IN CALIFORNIA: 1-800-258-6666)

ALASKA HAWAIL
OR INFORMATION
{213) 380 8000

920 September

1984

@&D ELEGIRC

905 S. Vermont Ave.

PO BOX 204

v 107

PI

5.6 VOLTS @ 750 MA $3.00 $10.00 EACH
6 VOLTS @ 150 MA $1.25
12 VCT @ 200 MA $2.00 MIKE
18 V. @ 650 MA $3.50
18 VOLTS @ t AMP $4.50 CONNECTOR SPECTRA-STRiP RED MARKER
24 VOLTS @ 250 MA $2.50 MULTS- STRIP. 28 GA STRANDED WIRE.
28VCT @ 1AMP $4.50 SW| Es $5.00 PER ROLL (100 FT.) 8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC-
42VCT @ 1.2 AMP $4.50 IC'| 5 CONDUCTOR IN-LINE PLUG . TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
3 STATION AND CHASSIS MOUNT JACK COMMUNICATION PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS
WALL TWIST LOCK STYLE, SAME AS SWITCHES, LIGHTS, TAPE MOTOR, BELT, WHEELS,
NON-INTERLOCKING SWITCHCRAFT 1ZCL5M. MICROPHONE PULLEYS, PRE AMPS, TAPE HEADS, ETC.
TRANSFORMER ,, 3-2PDT SWiTCHES. | $2.50 PER SET *SPECIAL PRICE*  $4.00 EACH
ALL ARE 115 VAC \ EACH OPERATES 10 for $35.00
PLUG IN ﬂ”u;‘la" INDEPENDENTLY. METER }
W BETWEEN
M(‘)UNTING CENTERS. 0-15V.D.C. 2K 10TURN SWITCHES
$1.75 EACH R THIS 2-1/4" MULTI-TURN POT
AVDC @70 MA $2.00 SQUARE METER SPECTROL MINI-PUSH BUTTON
6 VDC @ 100 MA $2.50 5 STATION MEASURES #MOD 534-7161 N5 p 5 T MOMENTARY
6 VDC @ 500 MA $5.00 INTERLOCKING 0-15 vOC. NEWC.BLSTYLE MIKE WITH $5.00 EACH | NORMALLY OPEN
16.5 VAC @ 10 VA 5350 § 3.2PDTAND SUB Mi NlATURE EDGE 125:0?:;!‘2!5
17 VAC @ 500 MA sa.00 | 2.6POT y
SWITCHES ON FULLY D PUSHBUTTON CONNECTORS 100 FOR $30.00
SPRING LEVER INTERLOCKING ASSEMBLY CONNECTOR POWER SWITCH S i« SPECIFY COLOR:
. - an D, BLAGK, WHITE,
T N
wo COIOERRM'NALS MOU:{';,? é:;:g;gns Rinamy ALL ARE .156” SPACING GREEN, YELLOW.
L8 TV b
JERMINALS @ @ . 5 STATION SOLDER TYPE SUB-MINIATUE 10 PIN EDGE SOLID STATE
ggﬁ‘STU;g/va NON-INTERLOCKING ggu’;E$T%RS USED FOR DOUBLE POLE POWER SWITCH CONNECTOR BUZZER
2 SAME AS ABOVE. EXCEPT UTER HOOK UPS PUSH-ON, PUSH.OFF TRW #50-10-A20  $2.00 EACH STAR #SMB-06L.
GREAT FOR SPEAKER ENCLOSURES EACH SWITCH OPERATES DB-15 PLUG $2.75 $1.00 EACH 6 VOC.
OR POWER SUPPLIES INDEPENDENTLY DB-15 SOCKET ~ $4.00 18/36 GOLD 2 COMPATIBLE.
$1.00 EACH 10 FOR 5900 $2.50 EACH De-1oH000 3350 | NEON W/RESISTOR SOLDER EYELET $2.00 EACH $1.00 EACH
08-25 SOCKeT ﬁ %0 | o= opeaREeT, 22/44 TIN 10 FOR $9.00
- 7 tor $1.00 P.C. STYLE: NO MOUNTING EARS)
2 CHANNEL LIGHT ORGAN - - or § FROM 120 VOLT "¢ et " 10 FOR $14.00 SOLID STATE
EASILY HOOKS INTO STEREO SPEAKERS PARALLEL R
AND ALLOWS 110 VAC LIGHTS TO DANCE PRINTER 120V INDICATOR 22/44 GOLD RELAY &>
WITH MUSIC. TWO SEPARATE 110 VAC $2.00 EACH QW
OUTPUTS FORHIGH AND LOW FREQUENCY CONNECTOR O INDICA T o pc.sTE  $200EACH
AUDIO SIGNALS. USE TWO ORGANS FOR SOLDER STYLE V3 W T i HEINEMANN ELECTRIC
STEREO 36 PIN MALE 120V 173 W. MOUNTS IN 28/56 GOLD #101-5A-140-5 AMP
$6.50 PER UNIT USED ON 5/16" HOLE . .. RED LENS CONTROL: 3-32VDC
- “PARALLEL" 75¢ EACH 28/56 GOLD PLATED CONTACTS LOAD: 140VAC 5 AMPS
COLOR LIGHT STRING AVAILABLE $1.75 EA DATA CABLES. 10 FOR $7.00 156 CONTACT SPACING SIZE, 2" X 1" X %" HIGH

$5.00 10 FOR $45.00

FREE! FREE!

L
LINE CORDS KEY SLIDE | POTS L.E.D.’S
TWO WIRE 5 KEY POLE DIFFUSED
6 18ga TWO WIRE 100K linear tape RED 10 FOR $1.50
= $1.00 6 POSITION g y
3 FOR $1.00 EACH ) > 2 LONG GREEN 10 FOR $2.00
THREE WIRE & 1%" DIA x 1% HIGH CAPACITORS 15/8° TRAVEL  75¢ EACH | yEL{OW 10 FOR $2.00
18 INCH 18ga THREE WIRE CONTAINS 5 SINGLE-POLE | 75¢ EACH 10 for $6.00 500K "““’ taper FLASHER LED
2 for $1.00 NORMALLY OPEN SWITCHES. 2,000 mfd. 200 VDC $2.0 2;/8 # 5 5 VOLT OPERATION
8 FOOT 18ga THREE WIRE MEASURES 3 3/4” LONG RELAYS 13/4"DIA. - 5"HIGH .00 | 13/4" TRAVEL  75¢ EACH
sz.zo EACH 6 KEY 3,600 mfd. 40 VDC DUAL 100K audio taper A RE’; 1%”55‘% 5'25
MINIATURE 13/8"DIA - 33/4"HIGH §1.00 | 3 1/2" LONG N
SOLDERING 6 VDC RELAY 6,400 mfd, 60 VDC 2 1/2" TRAVEL. $1.50 EACH Bl EFQO%A;&OLED
IRON STAND CONTAINS 6 SINGLE-POLE SUPERSMALL | 13/°DIA - 41/4THIGH $2.50 CRYSTALS SUB MINI LED
- NORMALLY OPEN SWITCHES J(‘q GoLo coBALT | 22,000 mfd. 40 VDC CASE STYLE HC33/U
- O MEASURES 4 1/4” LONG. CONTACTS. 2°DIA. - 6"HIGH $3.00 COLORBURST
RING STEEL // i 2 MHZ 079" x 098"
JRON HOLDER RATED 1 AMP AT 30 VDC: { 31000 mfd. 15 VDC 3579.545 KC
) BATTERY HIGHLY SENSITIVE, TTU | 05 $3.50 EACH RED 10 FOR $1.00
ON WEIGHTED G 13/4"DIA. - 4" HIGH $2.50 . $1.00 EACH 200 FOR
BASE P, OPERATED DIRECT DRIVE POSSIBLE, GREE(;I o Fs&:o& 5
- @ OPERATES FROM 43 TO | 72,000 mtd. 15 VDC -
% ’ S SMOKE DETECTOR 6 V, COIL RES. 220 OHM. 2" bm 43/8"HIGH $3.50 METAL OX|D 1 LED HOLDERS
Y ] P 18/16" = 13/32" x 7/16" 185,000 mfd. 6 VDC VARISTOR TWO PIECE HOLDER
AROMAT # RSD-6V 21/2°DIA. - 41/2"HIGH  $1.50 EOIEVSL\/Tl?SZZ':g?MINAL oe FOR JUMBO LED
EACH .
ss'w S1.5° Son oones CLAMPS TO FIT CAPACITORS S0¢ VOLTAGE. 5/8" DIAMETER. i FOR i ihditd
** 2 FOR $1.50
TRANSISTORS 13 VDC RELAY CLEAR CLIPLITE
2N708 5 for $1.00 N e S ae MINIATURE TOGGLE SWITCHES HOLDER
2N22224 4 for $1.00 BRK MODEL =79R ENERGIZ@E SolL 10 ALL ARE RATED 5 AMPS @ 125 VAC MAKE LED A FANCY
:::92:42 :::: §}'38 g%g?g}%\l‘%%v OPERATION OPEN CONTACT S.P.D.T. -P.D. S.P.D.T. @ INDICATOR. CLEAR.
Loen tors100 | FORCEIING OR WALL MOUNT COIL: 13 VDC 650 OHMS (on-on) (on-on) (on-off-on 4 FOR $1.00
for $1.00 SPECIAL PRICE $1.00 EACH ] ©C stvie SOLDER LUG SOLDER
2N2907 4 for $1. $8.00 EACH 2 FOR $15.00 RON-THREADED TEAMINALS TEF‘;afNAt‘éG PHOTO-FLASH
4 PDT RELAY BUSHING 30 70 3300 $1.00 EACH CAPACITORS
POWER SUPPLY W/ PRE-AMP |. s oinsye T koh gy o0 100 FOR $60 0 180 FOR 38000
« 3 amp contacts 170 MFD 330 VOLT
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The Problem Solver.

The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc.
does more than provide accurate rf measurements. Testing of
transmission lines, antennas, connectors, filters and related
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ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications. Inc. is known as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E.). an active RTTY user since 1963

Given a cost per unit budget for the CP- 1, Al designed as much performance as possible into the Computer Patch, includ
ing a unique new tuning indicator, referred to by one of our customers as the *Dead Eve Dick" tuning indicator. Thisindicator
isideal for RTTY and CW. in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3125 Hz without changing
the bandwidth (by varying the Q of the filter) . All thisis accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used liké passband tuning for extra elimination of adjacent channel interference

Some manufacturers are concerned that amateurs might try calibrating their own equipment and. therefore. have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory: however. for specialized use the owner can easily change filter parameters

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old “pro’s” are surprised at the
poor signal conditions under which the CP-1 will still provide good copy.

You can now experience the BEST RTTY, CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ™ soft-
ware packages designed for the MARS, SWL, or amateur radio operator, and you will feel a pride reminiscent of what “made
in U.S.A." brought in years gone by. Please do not hold the low price of the CP- 1 against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FREE catalog. Better

yet, see your favorite dealer.

MIDWEST AMATEUR RADIO SUPPLY AEA: 5 0u
3456 Fremont Avenue, North
Minneapolis, MN 55412
Store Hours: Mon.-Fri. 9-6, Saturday 9-3
For service call: (612) 521-4662
For orders call: 1-800-328-6365
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Adjust element spacings, lengths
to improve gain, F/B,
pattern, and bandwidth

applied Yagi antenna design
part 5:

additional optimization techniques

In the first four parts of this series, specific Yagi
antenna designs were optimized for each of four
VHF/UHF bands.*™* At a designated frequency in each
band’s weak signal area, computer iterations provided
calculated maximas for forward gain and F/B. Three
well-known Yagi antenna design approaches formed
the bases for these iterations, with comparisons
being presented in reference to a standardized fourth
approach, the NBS Yagis.® For the same Yagi design
approach at the same design frequency, some of the
more significant findings from these iterations and
comparisons include the following:

® Parasitic element lengths for maximum calculated
forward gain and F/B are different, sometimes
significantly so.

¢ |ncreasing the tapering of a given design approach
requires a longer first director.

* Increases in tapering initially, but not always, result
in some increase in calculated forward gain.

¢ Increased tapering almost always results in some in-
crease in calculated F/B.

e Carefully selected arrangements of unequal direc-
tor spacing result in more gain for a given boom
length, as compared to carefully selected arrange-
ments of equal director spacing, sometimes with fewer
directors as well.

Before proceeding further with a general discussion
of gain or F/B optimizing techniques, it should be

useful to consider why a Yagi antenna produces peaks
and/or nulls in both desired and undesired directions.

pattern generation

The Yagi antenna serves to form a traveling wave
whose shaping is a function of the amplitude and
phasing of the currents in the parasitic elements.
These currents result from driving one or more
elements with an RF voltage at a given design fre-
guency. Phase relationships are determined by the self
impedance of each element and the mutual impe-
dances among the elements. Self impedance is a func-
tion of an element’s length and diameter, and mutual
impedance is a function of the spacing between ele-
ments. A Yagi antenna is essentially a system of dipole
elements whose resulting radiation patterns are com-
bined into a single pattern. This combining process
can be represented in terms of vector quantities that
are based on the current flowing in each element. As
it is dipole patterns that are being combined, there is
usually some resemblance between the resulting Yagi
pattern and a single dipole pattern. Some of these re-
semblances are a peak at zero degrees, a sharp null
at 90 degrees, and a lesser peak at 180 degrees. As
Yagi patterns are generally symmetrical, a null also
occurs at 270 degrees. The patterns in references 1-4
are typical examples.

Forward gain is a measurement of the sharpness of
the definition of the main lobe (zero degree lobe). F/B

By Stanley Jaffin, WB3BGU, 800 Stonington
Road, Silver Spring, Maryland 20902
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table 1. Design parameters for a six-element Yagi
whose gain is spacing optimized from 11.21 dBi to 12.87
dBi, with a 1.5 dB increase in F/B.

element initial spacing optimized spacing
length from previous from previous

element (A element (1) element {1}
reflector 0.51 0.000 0.000
driven 0.50 0.250 0.250
director 1 0.43 0.310 0.336
director 2 0.43 0.310 0.398
director 3 0.43 0.310 0.310
director 4  0.43 0.310 0.407

table 2. Design parameters for a six-element Yagi
whose gain is spacing optimized from 10.92 dBi to 12.89
dBi, with a 1.4 dB increase in F/B.

element initial spacing optimized spacing
length from previous from previous

element {(A) element (}) element (1)
reflector 0.51 0.000 0.000
driven 0.50 0.280 0.250
director 1 0.43 0.310 0.352
director 2 0.43 0.310 0.355
director 3 0.43 0.310 0.354
director 4  0.43 0.310 0.373

table 3. Design parameters for a ten-element Yagi
whose gain is spacing optimized from 13.07 dBi to 14.25
dBi.

element initial spacing optimized spacing
length from previous from previous

element (A) element (1) element (1)
reflector 0.51 0.000 0.000
driven 0.50 0.250 0.250
director 1 0.43 0.310 0.319
director 2 0.43 0.310 0.357
director 3 0.43 0.310 0.326
director 4  0.43 0.310 0.400
director 5  0.43 0.310 0.343
director 6  0.43 0.310 0.320
director 7 0.43 0.310 0.355
director 8 0.43 0.310 0.397

Note: While the text in the original source gives the director
spacing as 0.310 wavelengths, a table provided in that article gives
a dimension of 0.330 wavelengths for director spacing. It is apparent,
however, that this Yagi was meant to be an extension of the prior
Yagis, with the extra four directors serving merely to show how the
model worked with longer Yagis.

is a ratio of the amplitude of this main lobe and the
amplitude of the 180 degree lobe. F/B is more critically
affected by even slight changes in element current
than is forward gain. Variances of many decibels of
F/B are often accompanied by forward gain changes
that are fractions of a decibel. Overall pattern struc-
ture, however, is also materially affected. This explains
why forward gain and F/B, while the most popular
and perhaps the most significant measures of Yagi per-
formance, do not always accurately reflect a single
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Yagi's performance or the comparative performances
of twe or more Yagis.

With three variables to determine current amplitudes
and phases in the parasitic elements, it is possible to
obtain virtually the same gain or F/B figures with dif-
ferent combinations of these variables. This explains
why Yagis with what appear to be measurably dif-
ferent design approaches can have almost the same
gain, F/B, or other measures of performance. It is also
worth noting that element diameter is usually chosen
for reasons of mechanical stability, and is therefore
not iterated with the other variables.

Gain or F/B can be mathematically optimized by
iterating a single variable, parasitic element length.'™*
The same results can be calculated by holding parasitic
element length constant and iterating parasitic element
spacing. For a system of given element lengths, opti-
mum spacings could be found. This could be either
in terms of a given number of elements or a given
boom length. Likewise, optimal performance values
can be calculated for different element lengths when
either of these two spacing parameters are held
constant. When a given Yagi is described in the
Amateur literature as “optimal,”’ it is necessary to ask
what has been optimized — gain or F/B? It also
follows that whenever any of these parameters are
changed, “optimal’”’ must now be re-optimized. For
example, a seven-element Yagi made by adding an ele-
ment to an already “‘optimal’’ six-element Yagi is not
an “optimal”’ seven element Yagi; the spacings of the
other elements (and perhaps their lengths) need to be
re-optimized. When two directors were added to the
K2RIW Yagi, optimal director length (for gain) dropped
from 11.75 to 11.50 inches.?® Failure to do so would
have cost 0.737 dB of gain and 8.784 dB of F/B. It
is also necessary to determine if the new boom length
might be better served with five (or eight) elements,
and if the resulting F/B is available across the entire
weak signal area or is a function of single frequency
vectorial cancellation.

It would seem logical that if all of these variables
could be optimized at the same time, a Yagi antenna
with truly phenomenal performance parameters might
be designed. The Lawson model used in references
1-4 can easily be adapted to perform these calcula-
tions. One series of articles in the professional literature
reporting the results of using another model for this
same purpose is summarized below.

continuous Yagi antenna
performance parameter optimization

A series of computer programs for this purpose has
been prepared and apparently successfully executed.
An existing Yagi design approach is described in the
programs in terms of element spacing, length, and
diameter, as well as operating frequency. The program



further iterates the design parameters to optimize the
Yagi's gain. Cheng and Chen® provide a highly mathe-
matical description of a Yagi element spacing optimiza-
tion procedure, and give three examples of its use. In
the first example {summarized in table 1) a six-element
Yagi with an initial gain of 11.21 dBi is element space
optimized to 12.87 dBi. In the second example
{summarized in table 2) another six-element Yagi with
an initial gain of 10.92 dBi is similarly optimized to
12.89 dBi. In the third example (summarized in table
3) a 10-element Yagi with an initial gain of 13.07 dBi
is similarly optimized to 14.25 dBi.

For element length optimization, Chen and Cheng’
provide a description of the process and two examples.
In the first example, summarized in table 4, a six-
element Yagi with an initial gain of 10.89 dBi is ele-
ment length optimized to 12.15 dBi. In the second ex-
ample, summarized in table b, this same six-element
Yagi is first space optimized to 12.83 dBi, and is then
length optimized to 13.40 dBi. (Note: for the Yagis
described in tables 1-5, element diameter is 0.006738
wavelengths and the booms are non-conductive. F/B
calculations were not given, but this figure is derived
from the plots provided in both articles.)

A combination of length and spacing optimization
or a series of either of these individual optimizations
can be continued. The rapid convergences described

table 4. Design parameters for a six-element Yagi
whose gain is length optimized from 10.89 dBi to 12.15
dBi, with a 1.6 dB increase in F/B.

spacing initial optimized

from previous element element

element element (1) length (1)  length {1)
reflector 0.000 0.510 C.4/2
driven 0.250 0.490 0.456
director 1 0.310 0.430 0.439
director 2 0.310 0.430 0.444
director 3 0.310 0.430 0.432
director 4 0.310 0.430 0.404

in both articles indicated that very little additional gain
would be realized. If gain figures for various boom
lengths are extrapolated from the NBS findings in
reference 5, they can be used to arrive at very
favorabie comparisons with the Chen-Cheng results.
Yagis whose gain figures were initially low for com-
parable NBS Yagis of equal boom lengths, were op-
timized to gain figures equal to or in excess of these
same NBS figures. The accuracy of these results
depends on a careful validation of the Chen-Cheng
model against all of the NBS Yagis, or against some
other equally validated reference. Unfortunately, this
could not have been done because the NBS data was
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fig. 1. E-plane plot of the zero-taper, gain optimized
Kmosko-Johnson Yagi antenna.

initial design parameters

spacing from element
previous element length
element (x) {A)
reflector 0.000 0.510
driven 0.250 0.490
director 1 0.310 0.430
director 2 0.310 0.430
director 3 0.310 0.430
director 4 0.310 0.430

table 5. Design parameters for a six-element Yagi whose initial gain of 10.89 dBi is space optimized to 12.83 dBi and then
length optimized to 13.40 dBi, with a 0.4 dB increase in F/B.

optimized design parameters

spacing from element
previous element length
(A} (Al
0.000 0.476
0.250 0.452
0.289 0.436
0.406 0.430
0.323 0.434
0.422 0.430
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fig. 2. E-plane plot of the F/B maximized version of the
zero-taper, gain optimized Kmosko-Johnson Yagi
antenna.

not published until three years after Chen and Cheng'’s
first article. Comparisons with the Lawson model on
the Yagis contained in the two articles would not be
a conclusive test. A Yagi model needs to be validated
against a wide range of parasitic element numbers and
spacings, not a select few that might fall through some
mathematical “‘cracks.”

Articles in the Amateur literature also describe
techniques that have been shown to increase Yagi gain
or F/B. These techniques involve adding another ele-
ment or altering the length of an existing element. The
following two examples given are from the sources
cited in references 1-4.

F/B optimization for
the Kmosko-Johnson Yagi

Reference 1 described an extensive analysis of the
Kmosko-Johnson design approach for long Yagis.
These computer iterations showed how increased
director tapering resulting in increased gain and
significantly increased F/B. Kmosko and Johnson's
original article made mention of a rather unique
method for increasing F/B,® in which the last director
is made shorter than its tapering schedule would nor-
mally require, resulting in a higher F/B ratio. While
Kmosko and Johnson mentioned a very slight de-
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crease in this director’s length, computer iterations
were made over a wide range of such decreases.

The last director of each of four gain optimized
Kmosko-Johnson Yagis was continually decremented
by 0.0625 inch. These Yagis had director tapering
schedules of 0.000, 0.0625, 0.125, and 0.1875 inch.
The most dramatic results were obtained for the zero
taper Yagi, giving further credence to these designers’
belief {and the findings in reference 1) that their Yagi
performed better with at least some degree of direc-
tor tapering. Table 6 presents the results for the zero
taper gain optimized Yagi, with the initial gain opti-
mized performance parameters followed by those
measured at 0.25-inch decrements (every fourth
0.0625 decrement). Table 7 and 8 present com-
parisons between the original Yagi and the Yagi opti-
mized for F/B by this process. Figs. 1 and 2 present
the E-plane plots for these respective Yagis.

The newly optimized F/B derives from single fre-
quency vectorial cancellation. There is nearly a 16 dB
drop across the 144-MHz weak signal area. The gain
remains nearly constant, but at a level below that of
the original Yagi. The newly optimized Yagi has a dif-
ferent lobe structure in its second quadrant (90-180
degrees). The overall reduction of signal pick-up is
greater than that of the original optimized Yagi, and
from 160-180 degrees, the nearly 23 dB increase inF/B
becomes readily apparent. As is usually the case with
antennas, the selection of either of these Yagis is a
matter of the station operator’s personal preference.
Reference 1 provides the potential user of Kmosko-
Johnson Yagis with additional alternatives.

F/B optimization for
the Tilton/Greenblum Yagi

References 2-4 described many Yagis based on this
proven design. In Greenblum’s first article, he men-
tions a method for increasing the F/B ratios of the
Yagis described in his design tables.® This involves
adding another director, but only after determining its
position by moving it down the boom to find the F/B
maxima. The Greenblum design is based on finding
the gain maxima, as Greenblum was obviously con-
cerned about F/B and the overall pattern.

The 0.000 taper gain optimized Yagi from reference
2 was selected for the computer iterations used to
illustrate this technique. With tapered directors there
would be the additional problem of controliing for a
second variable, the taper of the new director. All itera-
tions were made at the Yagi's design frequency of
220.5 MHz.

In order to avoid having this extra director coincide
with any of the existing directors, an initial spacing
from the reflector of 0.15 wavelengths was selected.
Increments were in steps of 0.01 wavelengths, with
the last positioning of this director being 3.20



table 6. The effects of decreasing the length of the last
director on the performance parameters of the gain
optimized zero taper Kmosko-Johnson Yagi.
length of last director gain F/B
{inches) {dBi) {dB)
36.625 15.601 17.729
36.375 15.604 19.090
36.125 15.605 20.525
35.875 15.604 22.054
35.625 15.602 23.702
35.375 15.599 25.509
35.125 15.595 27.5631
34.875 15.592 29.851
34.625 15.587 32.588
34.375 15.583 35.840
34.125 15.579 39.164
33.875 15.575 40.005
33.625 15.571 37.681
33.375 15.567 35.048
33.125 15.563 32.923
32.875 15.559 31.249
32.625 15.555 29.905
32.375 15.552 28.800
32.125 15.548 27.873

table 7. Frequency response parameters for the initial
zero taper gain optimized Kmosko-Johnson Yagi.

gain F/B

frequency (dBi) (dB)
142.5 15.259 11.162
143.0 15.344 12.022
143.5 15.440 13.266
144.0 15.537 15.126
1445 15.601 17.729
145.0 15.624 18.591
145.5 15.082 13.846
146.0 13.920 8.321
146.5 11.736 3.390

table 8. Frequency response parameters for the initial
zero taper gain optimized Kmosko-Johnson Yagi after
maximizing F/B by reducing the length of the last

director.
gain F/B
frequency (dBi) {(dB)
142.5 15.301 14,600
143.0 15.404 16.310
143.5 156.500 19.015
144.0 15.570 24,302
144.5 15.575 40.005
145.0 15.434 20.942
145.5 15.013 13.968
146.0 14.137 9.146

146.5

12.653 5.125

wavelengths from the reflector. A five-page listing,
detailing many undulating cycles of both gain and F/B
results, was produced. Table 9 presents comparisons
among the performance calculations for the original
Yagi, a new gain optimized Yagi, and each of the Yagis
at calculated F/B maximas. Tables 10, 11, and 12
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fig. 3. E-plane plot of the zero-taper, gain optimized
Tilton-Greenblum Yagi antenna.

table 9. Performance parameter comparisons among
various gain optimized zero taper Tilton/Greenblum
Yagis as a function of placement of an additional
director.

spacing of extra

element from gain F/B
reflector (1) (dBi)  (dB) comments

15.332 14.537 original Yagi

0.28 16.476 16.030 local F/B maxima
0.35 15.576 13.614 new gain maxima
0.69 14.482 21.392 local F/B maxima
1.17 14,5661 23.888 local F/B maxima
1.67 14.878 19.850 local F/B maxima
2.12 14.872 21.325 local F/B maxima
2.61 14,611 29.760 global F/B maxima
3.07 15.116 19.931 Iocal F/B maxima

present the frequency response characteristics for the
original Yagi, the new gain optimized Yagi, and the
F/B optimized Yagi resulting from this process. Figs.
3, 4, and b present these antenna’s respective E-plane
plots.

With the exception of the amplitude of some of the
minor lobes, there are no real differences between the
original and the new gain optimized Yagis. The F/B
optimized Yagi has the minor lobes with the greatest
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fig. 4. E-plane plot of the new zero-taper, gain optimized
Tilton-Greenblum Yagi antenna.

table 10. Frequency response parameters for the initial
zero taper gain optimized Tilton/Greenblum Yagi.

gain F/B

frequency (dBi) {dB)
216.5 14.737 16.075
217.5 15.007 16.472
2185 15.194 16.169
219.5 15.301 16.425
220.5 15.332 14.537
221.5 15.295 13.695
222.5 15.201 13.003
223.5 15.065 12.615
2245 14.903 12.266

amplitude, particularly from 100-160 degrees. It is
only from 165-180 degrees that the reduced signal
pick-up associated with a higher F/B is apparent. All
three Yagis display an F/B that increases at frequen-
cies higher than the design frequency, a characteristic
of a Yagi inherently optimized for something other
than F/B. Specially placing an element to optimize F/B
has not changed this Yagi's basic performance char-
acteristics. While individual preferences are generally
an important factor in Yagi selection, the 220 MHz
operator desiring a high F/B may be better served with
those Yagis presented in reference 2.
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antenna.

concluding comments

Throughout this series | have emphasized the use
of the digital computer as an antenna design tool
capable of providing the VHF/UHF Radio Amateur
with a wealth of accurate information in a relatively
short time. Gone are the days of tedious and seemingly
endless iterations of element lengths, spacings, and
resulting pattern measurements on antenna test
ranges, all with the inherent possiblity for significant
human error. With the computer, several ““lifetimes”
of Yagi design iterations can be performed accurately
and painlessly by using a model that starts with spe-
cific designs. More importantly, the VHF/UHF oper-
ator can estimate the expected performance of any
design more closely than has been possible in the past.

This series has shown how to identify Yagis whose
overall performance parameters — a well defined main
lobe, reduced side lobes, and a reasonable F/B ratio
— are most desirable in the VHF/UHF station. Once
again, Reisert has restated and illustrated the im-
portance of emphasing these parameters.'' However,
the operator with special needs, or with the age-old
urge to tinker with antennas, can now do so with
relative ease.

To further aid the knowledgeable antenna experi-
menter, the final article in this six-part series will pre-



table 11. Frequency response parameters for the new
gain optimized zero taper Tilton/Greenblum Yagi with
an additional director 0.35 wavelengths from the

reflector.

gain F/B

frequency (dBi) (dB)
216.5 14.850 14.071
217.5 15.171 14.322
218.5 15.391 14.215
219.5 15.621 13.920
220.5 15.576 13.614
221.5 15.573 13.441
2225 15.528 13.529
223.5 15.451 14.025
2245 15.330 15.149

table 12. Frequency response parameters for the new
F/B maxima on a gain optimized zero taper
Tilton/Greenblum Yagi with an additional director 2.61
wavelengths from the reflector.

gain F/B
frequency (dBi) (dB)

216.5 14.322 16.928

217.5 14.504 19.378

218.5 14.613 22.262

2195 14.650 25.709 ‘

220.5 14.611 29.760

2215 14.49 33.654 ‘
| 2225 14.279 33.505

223.5 13.958 28.425

2245 13.493 22.647 ‘

sent a detailed explanation of the FORTRAN program
that enables the mathematical model to be iterated on
a digital computer. An NBS Yagi will be used to illus-
trate the program'’s logic, and a copy of the FORTRAN
program will be made available at that time.
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STAYPUT

STAY-PUT IS NOW AVAILABLE in 24VDC and 115VAC

STAY-PUT is the remote-control, electric wind brace designed
to work in conjunction with your dish actuator. The actuator holds
one side of the dish and STAY-PUT holds the opposite side
Therefore, STAY-PUT eliminates sparkle caused by the wind
and minimizes the wear to the actuator. Even the best actuators
have play, and the action of the wind rocking the dish adds even
more. Virtually all types of dishes (mesh, fiberglass and solid
metal) can and do move during windy conditions. STAY-PUT
stabilizes the dish and, therefore, protects your investment,
§TAY-PUT is constructed of heavy-wall steel pipe and operates
quite simply. One pipe slides inside of the other to allow move-
ment from east to west. There is a spring-loaded locking device
attached to the larger pipe. When the power is off to STAY-PUT,
the brake is put in the locked position. When you are ready to
move your dish from one satellite to another, turn the power on
to STAY-PUT which releases the brake, rotate your dish to the
desired satellite and turn the power off to STAY-PUT, which once
again locks the brake.

«-

STAY-PUT has built-in safeguards to protect your system from
accidental movement of the dish while the brake is in the
locked position. STAY-PUT also has an indicator light to let you
know when the brake is released. STAY-PUT is easy to install,
inexpensive to operate, and is maintenance free. Even the most
expensive and sophisticated systems can use the added in-
surance STAY-PUT offers.

STAY-PUT comes complete, with the exception of the wiring
needed to connect the remote control box (inside the house) to
the wind brace (outside the house) and two bolts and nuts. De-
tailed instructions for installation and use are provided with each
STAY-PUT.

STAY-PUT is UPS shippable. Shipping weight is 20 Ibs. O/S.
STAY-PUT has a full year warranty

J. REED MANUFACTURING

P.0.BOX 1340
18295 SPRUCE GROVE ROAD EXT.
MIDDLETOWN, CA 95461
(707) 987-3816
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Gillaspie 9600

Micro Processor Controlled Satellite Receiver

with wireless remote

® C(Clear sharp pictures ® Super Reliability
® Automatic Feed Rotation Control ® Channel 3 - 4 Switchable Modulator

® Built-in Satellite TV Switch ® Fine Wood Cabinet with
Distinctive Styling

DEALER AND DISTRIBUTOR INQUIRIES WELCOME!

G.ll 1 L N A
. Gillaspie L.N.A.
.I 3 #l ‘-—J-:.
b © © © © 7% % Low Noise
© < u} Amplifier
.. }.T\' ;:o(:l:".r:\'{_:iu“ ll.Dl-J-‘ﬂ. o ._'
‘.‘{;” v == i e - = -
@ Mo 13 1 e . &
A \ = - Model #
L . HE===tR=0 o S GLN-3742
¢ ® ) T T £y : T
® Full Band Coverage ® DC Bias at 15v to 28v ® Compact Design3.1" x3.9" x8.4"
3.7 GHz - ; 5 :
(3.7 GHz - 4.2 GHz) (150 mA max) ® ‘Hermetically sealed
4 ay 15e » A » b 2 aveeuide
o 1OI]G}I\-;\]dfin;.jT;at.mi[;](')L}mpu.r.ilurt ® CPR 229 Waveguide Input ® Replaces any TVRO LNA
T ® Input VSWR 1.3 - o 1 Year Warranty
® 120°K Max. Noise Temperature Output VSWR 1.5 tag Ywarranty
- 3742 - 12
(B ala £.120) ® Single *“N" Female Connector
® 50 db Gain (typical) for RF Output & DC Bias

DEALER AND DISTRIBUTOR INQUIRIES WELCOMED

NEVADA SATELLITE 702 - 452-5509

P.O. Box 2 — Las Vegas, Nevada 89125
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19
19
.24
19
.19
.35
.29
.45

B. 6. MICRO

74151
74154
74157
74164
74174
74175
74367

6500

4.50
6.95

6502
6522

6545
6551

10.00
10.00

6800

6840 10.00
6845P 10.00
6850  2.60
68A21 4.95
68B45 17.50

EPROM

2708 1KX8450 n.s.. . ..... 2.20
27A08 1KX8 350 n.s. ..... 3.95
2758 1KX8 +5V 450 n.s .. 2.50

2716 2KX8

2716-1 2KX8 350 n.s. .. ..
2732 4KX8 450 n.s. ... ...
2532 4KX8 450 n.s. .. ...,
2764-25250n.s. .........

EPROM SPECIAL

We bought a large quantity of
2708s from a computer
manufacturer who redesigned
their boards. We removed them
from sockets, erased and
verified them, and now we offer
the savings to you. Complete
satisfaction guaranteed.
2708
$1.49 or 10/$12.00

STATIC RAM

TMM2016-2KX8
............ 8/39.95

2101-1 - 256X4

500n.s. ................ .
21L02-1350 n.s. .......... .
2102AL-4 L.P. 450 n.s.
2114L-3 1KX4 300 n.s.
2.75 8/16.00

TMS4044 (MCM6E641 C-25)

4KX1 250 n.s.
TMS4046 450 n,s. ........ .
5101E-8 - 256X4 -

HM6116P-4-2KX8
200 n.s. CMQOS ... .. 8/39.95
6501-5 256X4 - CMOS - Data
Retention 2 Volts - 22 Pin -
200 n.s. Typ. - 5V - Very
Low Power
8108-5 1KX8 NMOS 500 NS

LESS THAN 50¢ EACH
MK41044-4 - 250 N.S. 18 Pin
Ceramic Computer Mfg.
Surplus. PRIME. Fully Static.
Easy to Use. Has Same Pin Out
as TMS4044, but slightly
different timing. With Specs.
(Mostek)

8 for 5.00 32 for 15.95
VERY LOW POWER!

DMA CONTROLLER

SPECIAL
9517A-4 (8237-4) ..... ...

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546 ]

—| =1
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DYNAMIC RAM

5280N-5 (2107B-4 + TMS4060)
............... 8/3.95
4027-4KX1-250 n.s. ...... 1.00
4116-16KX1-250 n.s. ... 8/9.00
4116-16KX1-200 n.s. .. 8/11.50
4164- +5v 64K 200 n.s. 8/48.00

78002 2995 B8085A 595
8035 450 80862  30.00
8039 500 8087-3 175.00
B0BOA 2.00 8088 20.00

8200
15.95 8253
1.25 8253-5
2,00 8255-5
1.50 8257
1.50 8259A
3.00 8275
10.50 8279-5
9.95 8287
395 8288

DIP SWITCH
DT08 BY ALCO
8 POSITION DIP SWITCH
Super low profile -
Made for automatic insertion -
SPECIAL — .90 10/7.50

1.00 10/8.50

8202A
8212
8214
8216
8224
8228
8237-4
8250B
8251

4.95
5.95
5.50
6.00
4.95
19.95
7.95
5.75
24.95

78025 MHZ CPU .......
Z80CTC
Z80DMA-DMA
Z80PIO ... .............
Z80S10/0
ZB80A-4MHZ CPU
Z80A DART .............
Z8OA-PIO ...............
Z80A SI0/0
Z80B 6 MHZ CPU

1602 (COM 2017)

IM6402-+5v High speed
UART-AY5-1013 pin out 2.95
INS 82508

2114 SPECIAL!
COMPUTER
MANUFACTURERS
EXCESS INVENTORY
SALE!
PRIME! 2114-300 n.s.
INCREDIBLE PRICE!
YOU SAVE!

8/$9.00
GUARANTEED

SOCKETS
Low Profile SOLDER TAIL

14/1.00
13/1.00
10/1.00
8/1.00
8/1.00
LK Y
6/1.00
6/1.00
5/1.00

6 Pin

8 Pin
14 Pin
16 Pin
18 Pin
20 Pin
24 Pin
28 Pin
40 Pin

BUY $10
GET $1.00
FREE CHOICE

e —
F.D. CONTROLLERS

15.00
20.00

1771 Single Density . ...
1791 Double Density ...

CONTROLLER SET

THREE CHIP SET
1797, 2143-03, 1691 by W.D.
Compare at up to 86.85.
B.G. SPECIAL
Al 3 for only $29.95

CRYSTALS

32.768 Khz SPECIAL ...... .
262144 ... ... .

1.5432 Mh2z
18432 ...l
2.000000 ................

4.916 Bd. Rate
5.000000 .............. ..

1069425 ................
108864 .................

TERMS: (Unloss specifiad eisewhors) Add $1.50 postage, we poy balance. Ordors ovar $50.00 add 85¢ for insurance. No C.0.0. Texas Res. add €% Tax. 90 Day Money Bachk
QGuarantoe on all items. All itoms subject to prior sale. Pricos subjoct to change without notice. Forelgn order - US funds oniy. We cannot ship to Maoxico. Countrigs other than

Canada, add $3.50 shipping and handling.




B G M ' c R o P. 0. Box 280298 Dallas, Texas 75228
o U. MILN (218) 271-5546 () o

Big Computer Mfg. Makes $900,000 Goofll

COMPUTER/DISK DRIVE
SWITCHING POWER SUPPLY

ORIGINALLY DESIGNED TO RUN A Z-80
BASED SINGLE BOARD COMPUTER
WITH TWO 5-1/4 IN. DISK DRIVES AND
CRT MONITOR.

$3750_ | 3 son $9500

ADD $1.50 PER UNIT FOR UPS

BRAND NEW: UNUSED!

+ 5VDC 5 AMPS MAX
#1 + 12 VDC 2.8 AMPS MAX
#2 + 12 VDC 2.0 AMPS MAX
-12 vDC .5 AMPS MAX

SPECS:

INPUT: 115 or 230 VAC 60Hz

SMALL SIZE: 6-1/8 x 7-3/8 In.
HIGH EFFICIENCY SWITCHER MFG.
BY CAL. DC IN USA!

The poor Purchasing Agent bought about 10 times as many of these DC
switchers as his company would ever use! We were told that even in
10,000 piece lots they paid over $72 each for these multi-output
switchers. When this large computer manufacturer discontinued their
Z-80 Computer, guess what the Big Boss found in the back warehouse;
several truckloads of unused $72.00 power supplies. Fortunately we
heard about the deal and made the surplus buy of the decade. Even
though we bought a huge quantity, please order early to avoid
disappointment. Please do not confuse these high quality American
made power supplies with the cheap import units sold by others.

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subjectto prior sale. Foreign orders: US funds only. We cannot ship
fo Mexico. Foreign countries other than Canada add $6 per board shipping.
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B. 6. MICRO

P. 0. Box 280298 Dallas, Texas 75228

(214) 271- 5546 )

==

Z280* SINGLE BOARD COMPUTER!

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER

RUNS CP/M* 2.2!

$29.95

(BLANK BOARD WITH
DATA AND ROM'S.)

GROUP SPECIAL:
BUY 6 FOR $165!

NEW PRICE |

BOARD MEASURES
114" x 124"

ALL ORDERS WILL BE
PROCESSED ON A STRICT,
FIRST COME, FIRST SERVED
BASIS! ORDER EARLY!

GIANT COMPUTER MANUFACTURER’S SURPLUS!

UNBELIEVABLE LOW PRICE!!!

Recently Xerox Corp. changed designs on
their popular 820* computer. These prime,
new, 820-1 PC boards were declared as
surplus and sold. Their loss is your gain! These
boards are 4 layers for lower noise, are solder
masked, and have a silk screened component
legend. They are absolutely some of the best
quality PC boards we have seen, and all have
passed final vendor QC. Please note, however,
these surplus boards were sold by Xerox to us
on an AS IS basis and they will not warranty
nor support this part.

We provide complete schematics, ROM'S,
and parts lists. If you are an EXPERIENCED
computer hacker, this board is for youl
Remember, these are prime, unused PC
boards! But since we have no control over the
quality of parts used to populate the blank
board, we must sell these boards as is, without
warranty. You will have to do any debugging, If
necessary, yoursel!f!,

WE'VE GOT EM!
5-1/4"
HALF SIZE DRIVES

40 Track per side

« Double-sided,
double density
Same as SA455

« Lates! head &
drive technology
Fas! access time

Two of These Hall Slze Drives will
Fit in the Same Space as 1 Full Size Drive!

$179.00 per drive

Compare sl up o §348 ea
ADD $3.00 UPS PER DRIVE

ADD $2 PER PC BOARD FOR SHIPPING. (USA and Canada)

‘CP/M TM OF DIGITAL RESEARCH INC. (CALIF.) 820 TM OF XEROX CORP. Z80 TM OF ZILOG

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US funds only. We cannot ship

to Mexico. Foreign countries other than Canada add $6 per board shipping.

More Details? CHECK —OFF Page 150
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the SEED antenna —
a Short, Efficient End-fed Dipole

Achieve good efficiency
while covering 80/160 meters

In 1978 | needed a very short antenna for the 80
and 160 meter bands. Because | was not satisfied with
popular designs, | developed a very small antenna
which, | hoped, might be better. For the last several
years, the result of this effort has been my regular
station antenna. | can find nothing like it described in
the Amateur literature.

The antenna measures 20 feet (6 meters) long, and
its center is 14 feet (4.2 meters) above the ground.
Input SWR is less than 1.15:1 from 3.5 to 4.0 MHz
(160 meter data is comparable).

If the interest in small antennas is as widespread as
it appears to be, and if the numerous popular designs
are as inefficient as | believe them to be, then the story
of the SEED antenna, whether useful, amusing, or con-
troversial — might be worth telling. My design consid-
erations, measurement techniques, performance data,
and evaluation are included: if they were flawed in any
way, experts are welcome to set the record straight,
but the antenna does work . . . and it has advantages
I've never seen in any other ham antenna, large or
small.

initial design

The first task was to decide what features were con-
sidered most important, and what their order or priority
should be. They were:

¢ operation in the 80 and 160-meter bands
* small size

e efficiency

* feed point impedance of 50 ohms

¢ simplicity of operation

104 September 1984

The first two would be mandatory; optimizing the
others would be the job at hand.

Since short radiators have low radiation resistance,
good efficiency requires even lower loss resistance.
The possibilities of a vertical monopole antenna
operated against ground were not explored because
an adequate radial system is not small and, without
one, ground losses are excessive. Similarly, capacitive
end loading structures, to be effective, would also be
too big. A short dipole, fed at its center, would re-
quire loading inductance, which would necessarily
have too much resistance to be acceptable.

However, when viewed from its ends, a short di-
pole exhibits inductive reactance. This can be reso-
nated with capacitance, and the losses in capacitors
can be quite small.

The efficiency of such a short antenna could also
be enhanced if the radiation resistances were maxi-
mized. This could be done by causing more current
to flow in a greater part of the length of the radiator.
The end-fed design would provide maximum current
in the full length of the radiator and maximum radia-
tion resistance for the length available. The antenna
would then be a short, efficient, end-fed dipole.

With these thoughts in mind, a 20-foot (6.1 m) piece
of 1-inch (25.4 mm) copper pipe was selected for the
radiating element corresponding to a length of 0.08
wavelength or 29 degrees at 3.950 MHz, and half that
at 1.9 MHz. A tapered transmission line of two 20-foot
pieces of 1/2-inch (12.7 mm) copper pipe are used to
end feed the driven element while providing closely
spaced points for connection of the other parts. This
approximates an equilateral triangle, with the narrow
end of the transmission line separated by only a few
inches. At this point the reactance would still be highly
inductive.

Air dielectric tuning capacitors from each side of the
transmission line establish resonance. By placing a low

By C.A. Baldwin, W4JAZ, 3406 Old Dominion
Bivd., Alexandria, Virginia 22305



reactance loading capacitor between them, the two
connecting points provide alow impedance, balanced
feed point. By proper selection of the loading capacitor
value, this becomes a 200 ohm feedpoint, nonreactive
when the system is tuned to resonance, and appropri-
ate for a conventional 4:1 balun to match to 50-ohm
coaxial cable.

Inherent in this design philosophy is the distinction
between the radiator and the transmission line func-
tions. The radiator is a linear elementary dipole in
which current is essentially the same at all paints along
its length, and voltages at its ends are equal and op-
posite in phase.

The transmission line section consists of two adja-
cent, straight conductors in which current and voltage
are equal and opposite. It is tapered, and therefore its
characteristic impedance varies throughout its length.
Its center line is perpendicular to the radiator, and all
elements lie in the same plane.

if the radiator is mounted vertically, its intrinsic

radiation will be vertically polarized and maximum -

toward the horizon, while the center line of the trans-
mission line will be horizontal, as will the polarization
of its radiation.

The inductive reactance present at the open end of
the transmission line section is the combination of that
at the ends of the radiator and the effects of the line
itself. This total was considered the inductive com-
ponent of the resonant circuit, and no attempt to
separate the factors appeared to be necessary.

construction

The antenna assembly is illustrated in fig. 1. The
pipe was joined using standard soldered plumbing fit-
tings to minimize junction losses. The ends of the
transmission line were connected with half inch silver
plated braid to rather large feedthrough insulators on
the box containing the other parts. A wooden “T"
frame supports the pipe and box, and is mounted on
a 14-foot (4.27 m) high wooden 4 x 4 inch (100 x
100 mm) pole. The copper pipe weighs about 18
pounds (8.16 kg) and is not self supporting.

A weatherproof box at the end of the transmission
line houses the capacitors, balun, and selsyn. The cir-
cuit within the box is shown in simplified form in fig. 2.

The tuning capacitors, ““ganged”” by a shaft coup-
ling, are controlled from the operating position by a
pair of surplus selsyns connected by a multi-conductor
cable. A small reversible, slow speed motor might have
been a better choice. The loading capacitors are
mounted and connected with copper strap and banana
plugs.

The assembly is mounted with the radiating element
vertical. The supporting boom is hinged at the top of
the pole to allow it to be tilted 90 degrees to bring the
control box down to shoulder level for substitution of
capacitors during evaluation.

172" X 20°' (12.7mm X 6. tm)
* CorpER

*

4
®

wooD
™ W

Box {40.6cm)

N 4" X 4" (102mm X 102mm]) WOOD
* 14° (4.3m) ABOVE GROUND
1"x 20" -
(254 mm a
6.im)
COPPER

\

12" x 20
(2. 7mm X 6.1m)
COPPER

* - HIGH VOLTASE
INSULATORS

fig. 1. The structure of the SEED antenna and its mount-
ing {not to scale).

I

After the initial selection, the loading capacitor does
not require adjustment to provide a low SWR across
a single band. However, a different value is required
for each band. Because of the high current to be
carried, use of relays or switches is avoided and plug-
in units are substituted when changing bands.

circuit description

The basic circuit as originally envisioned is a parallel
resonant circuit as shown schematically in fig. 3A. The
series resanating capacitors, Cg; and Cg;, and the
loading capacitor, C;, all in series, are across the in-
ductance of the pipe structure, L. There is also a
significant distributed capacitance, Cp, across the in-
ductor. This is the capacitance between the sides of
the pipe structure plus the stray capacitance of leads
to and within the component box. The inductance is
20 uH and the distributed capacitance is 19 pF. The
resistance, R, is the sum of the radiation resistance
and the loss resistance of the pipe lincluding joints)
and capacitors.

Selection of the series resonating capacitors deter-
mines the operating frequency. The value required for
the loading capacitor will depend, to some extent, on
the physical characteristics of the antenna structure,
its mounting and environment, and the adjacent
ground. The balun is a standard commercial unit with
a cylindrical core and an impedance ratio of 4:1, and
is rated for full Amateur power.

The practical circuit now in use is shown in fig. 3B.
Cg; and Cg; are, in fact, series or parallel connected
assemblies of fixed units, as required by band selec-
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fig. 2. Simplified diagram of the contents of the control
box on the boom of the antenna.
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fig. 3. Circuit of the SEED antenna: (A) the elementary
circuit originally envisioned, and (B) the practical circuit
in use. {[Component designations are explained in text.)

106 [l September 1984

tion and parts availability. In early experiments, each
of the variable tuning capacitors was connected in
parallel with the related series resonating capacitor.
This isolated the distributed capacitance, Cp, and
facilitated its measurement. Under these conditions,
SWR was 1.5:1 or less from 3.5 to 4.0 MHz. It later
developed that connecting the tuning capacitors in
series across the entire circuit, as shown, would signif-
icantly improve the SWR at the band edges.

Under operating conditions, the total resistance, R,
also included the effects of ground and environment.
This measured 0.64 ohms at 1.9 MHz and 2.21 ohms
at 3.950 MHz.

The tuning capacitors are 10-100 pF, 4500 volt units.
When each is paralleled with a fixed series capacitor
of 680 pF at Cs; and Cg;, the circuit tunes from 1.813
to 1.907 MHz. The optimum value of C; was 7450 pF,
and maximum SWR was 1.3:1 in this range. Band-
width for an SWR of 2:1 without retuning was 3.75
kHz with a loaded Q of about 370. At 200 watts to
the antenna, the tuning capacitors each had 2000
volts, RMS, across them and the current in the cir-
cuit was 18 amperes, RMS. The benefits of the revised
connection of the tuning capacitors had not yet been
recognized when 160 meter tests were made.

Using the same tuning capacitors but in the revised
circuit, and with fixed 100 pF units at Cs; and Cg),
the circuit could be tuned from 3.300 to 4.095 MHz.
The optimum value of C; was 1250 pF for an SWR
of less than 1.15:1 from 3.5 to 4.0 MHz. The band-
width for an SWR of 2:1 without retuning was 14 kHz,
with a Q of about 225. At 200 watts to the antenna,
each tuning capacitor had 2250 volts, RMS, across it,
and current in the circuit was 9.5 amperes, RMS.

2-meter model

A 1:36 scale model of the design was made and
operated in the 2-meter band in an effort to determine
the free space radiating characteristics of the design.
Under much less than ideal conditions, scans of 360
degrees of azimuth were made for both horizontally
and vertically polarized radiation, with the antenna in
three attitudes.

The most informative patterns occurred when the
radiator was horizontal and the center line of the
feedline section vertical, as shown in fig. 4A. This
separated the horizontal radiation of the radiator from
the vertical radiation of the feedline section, and
facilitated consideration of each separately from the
other. It emphasized that the maximum signal from
the radiator was at right angles to it, whereas that from
the feedline section was concentrated in the directions
in the plane of the structure and perpendicular to its
center line.

With the plane of the assembly horizontal, a plot
of the horizontal radiation, as shown in fig. 4B, shows
essentially a circular pattern, decreasing about 2 dB



off the ends of the radiator. Radiation from the feedline
section nearly fills in the nulls at the ends of the
radiator. Vertical radiation was not detectable in any
direction.

With the radiating element vertical, the vertical
radiation pattern, as shown in fig. 4C shows lobes in
directions in the plane of the antenna which were
about 6 dB abave the nulls at 90 degrees from them
(broadside). There was no measureable horizontal
radiation.

orientation

The model! tests simulated operation of the SEED
antenna in free space. To that information must be
added the effects of the proximity of ground. Even
though they could not be measured with available
facilities, the nature and relative magnitude of the
distortions to be expected could be estimated.

Mounted horizontally, the SEED design might be an

excellent antenna if it were about 140 feet (42.67 m)
above ground. At a height appropriate to its size, its
radiation resistance would be reduced, decreasing
efficiency. Very little low angle radiation would exist.
Ground losses would be severe.

If it were mounted with the plane of the structure
vertical and the radiator horizontal, the horizontal
radiation would be degraded as described above. The
feedline section would produce some vertically polar-
ized radiation.

By mounting the SEED with the radiating element
vertical, ground losses might be less and low angle
radiation should be improved. Since selection of
polarization could not be based on comparison of
measurable losses, vertical polarization was chosen to
favor lower vertical radiation angles.

initial observations
A unique feature of the SEED design is a feed point
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fig. 4. Free space radiation patterns of the 2-meter model SEED: {A) with plane of antenna vertical and radiator horizontal,
{B) with plane of antenna horizontal, and (C) with radiating element vertical. Zero degrees in A is perpendicular to the
plane of the antenna; in B8 and C, perpendicular to the radiator in the plane of the antenna, feed point at 180 degrees.
Solid line shows horizontally polarized radiation, dashed line, vertical.
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impedance of exactly 50 ohms, non-reactive. Other re-
sistive or complex impedances may be obtained if de-
sired. The resistive component is continuously variable
by adjusting the value of the loading capacitor, and
reactance may be introduced or eliminated by the main
tuning control. With the loading capacitor optimized
at mid-band, SWR did not exceed 1.15:1 from 3.5 to
4.0 MHz.

Since the loading capacitance is ‘‘set-and-forget,”’
only one operating control is needed. A noise bridge
or other low power indicator of resistance and re-
actance at the operating position will show when the
antenna is resonant at the desired frequency, and
causes no harmful interference. Under power, any
device which will show maximum forward or minimum
reflected power in the feed line will indicate proper
tuning. But accurate tuning is critical to optimum
antenna performance as well as feed point impedance.
Error in tuning of 8 kHz at 3.950 MHz results in SWR
of 2:1 and degrades efficiency, and at 160 meters
much more care is necessary. CAUTION: A matching
network or ““antenna tuner’’ should not be used with
the SEED antenna; neither it nor any controls in the
transmitter can compensate for mis-adjustment of this
antenna.

If a slow speed, reversible motor is used for remote
tuning, a drive shaft speed of 1 RPM is a little too fast
for convenience and accuracy, while a slower rate in-
creases the time required for wide frequency
excursions.

The very high loaded, operating Q of this circuit,
225 at 3.950 MHz and 370 at 1.900 MHz, probably at-
tenuates harmonics and many other spurious emis-
sions very effectively, but this effect could not be
assessed. The resulting high current in the full length
of the radiator is the good news. High current and
voltage in the other parts of the circuit require special
attention. Many hams may not be familiar with anten-
na parameters of 16,000 volts, peak, or 42 amperes
of RF.

No inherent frequency limitations on the SEED
design were observed. The 144 MHz model performed
well, but both selection and adjustment of low loss,
small capacitors were tedious. The total length of the
radiator plus both elements of the feedline section
should not exceed about 0.4 wavelength at the highest
frequency to be used for fundamental operation.

At lower frequencies, through the broadcast band
and below, it appears that a structure of this design,
but still less than 0.1 wavelength long, would operate
well and might have advantages. Elimination of the
need for an extensive field of ground radials as an inte-
gral part of the circuit may be beneficial in some cases.

operational testing

The test site for the SEED is in a ravine nearly sur-
rounded by ground 130 feet higher. The surface slopes

108 September 1984

about 8 degrees and is completely covered by trees.
There are seven houses within a half wavelength of
the antenna. A full length horizontal dipole 35 feet high
and a 48-foot vertical are available for comparison. A
single knob permits instant selection of any antenna
and disabling of the others so they will not act as
parasitic radiators. All antennas were matched to
accept the same power. Most tests were conducted
at frequencies near 3.950 MHz.

A lengthy effort was made to obtain dependabile nu-
merical comparative performance data, but results
were inconclusive. Subjectively, less formal signal re-
ports and innumerable listening tests over a three-year
listening period were encouraging. At distances of less
than 100 miles, the consistent superiority of the hori-
zontal dipole confirmed the predominantly low-angle
radiation of both the SEED and the vertical. At dis-
tances up to about 550 miles, the SEED and the hori-
zontal dipole exceeded each other as conditions
varied, while the vertical whip was consistently in-
ferior. The immediate terrain prevents investigation of
the probable superiority of the SEED and the vertical
at greater distances, where predominantly low-angle
radiation is most effective.

The antenna was resonated and matched in the 160
meter band and operated for about three weeks in
early April. Power to the antenna was about 160 watts,
PEP, on Single Sideband. Most contacts were made
between 6 and 10 PM and at distances of 300 to 600
miles. No apology was offered for the size of the
antenna and good reports were received. Those who
asked and were told that the radiator was 20 feet long
expressed surprise and curiosity.

The most frustrating aspect of these experiments
was the inability to obtain satisfactory “‘on the air'’ per-
formance data. It is hoped that someone with a
suitable test site will investigate and report the low
angle, long distance capability of the SEED which
could not be determined at this location.

measurements

Several years of dredging at surplus outlets and
hamfests had provided a supply of nondescript
capacitors for this project. It soon became apparent
that knowing the capacitance of those in the circuit
would be necessary, and accuracy would be impor-
tant. A Dynascan digital capacitance meter was ob-
tained and used for measurements. A popular noise
bridge was found to be inadequate for critical, repeat-
able, measurements. By modifying a published design,
a noise bridge with suitable accuracy and resolution
was made and calibrated. A secondary station receiver
was dedicated to the project, and a signal generator
and frequency counter provided signals of known am-
plitude and frequency.

One of the useful features of the SEED design is that
it is a parallel resonant circuit with easily measurable



John J Meshna Jr, Inc.

19 Allerton Street » Lyvnn, MA 01904 « Tel: (617) 595-2275

DUAL FLOPPY DISC DRIVES

BRAND NEW, dual floppy disc drives made for Digital Equipment Corp. (DEC
model no. RX 180 AB). This beautiful piece of computer hardware consists of
2 Shugart compatible TEAC 40 track, double density, 54" mini-floppy disc
drives brand new in the case with their own regulated, switching power supply,
cooling fan & on/off switch. Each unit also comes with a line cord & documen-
tation. These were made for DEC, but are also compatible with other personal
computers such as IBM, TRS 80 models I, II, & the Color Computer, and
other Shugart compatihie interfaces. Naturally you supply the cables and disc
controller card to suit your particular system. The RX 180 AB runs off of 115
/230 VAC 50/60 Hz. w/out any modifications to the drives. Each system comes
in the original factory box and are guaranteed functional. A blockbuster of a
buy !! Shpg. wt. 20 b, Stock no. RX 180 AB  $250.00

Modified to run with TI1 99/4A personal computer system $285.00
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HIGH SPEED KSR PRINTER TERMINAL o

World famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are
now in stock ready for shipment to you. This has to be one of the finest letter qual-
ity printers ever offered at a bargain price. These terminals can be used as an RS 232
asynchronous communications terminal or used in the local mode as a typewriter.
The terminals were removed from service for upgrading. Highlights of these machines
are: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and
lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200
BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype =
with far less racket. They are virtually electronically foolproof as every pe board is
Pico fuse protected. Should your machine not work, just check the on board fuses &
9 out of 10 times that is where the problem lies. Schematies are provided w/ each ma- l
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for .
this fantastic printer is only 10% of this: $200.00 each!!! Visually inspected prior to

shipment to insure completeness. Shpd. truck freight collect. $200.00

IBM 745 SELECTRIC BASED These rugged, handsome printers were made for one of the giants
of the computer industry. They can be used as a standard type-
TYPEWRITER PRINTERS writer or as a printer in a word processing system for true

letter quality printing, Solenoids were added to the selectric mechanism
which disabled the manual repeat function but still allows electronic
repeat functions, It uses standard IBM typing balls. The voltage
requirements are standard 115 VAC, 5 VDC at 100 ma, and 24 VDC at

4 amps. All are new in factory boxes, but may require adjustments.

We provide literature and schematics with 1 ribbon and cleaning tools.
With the addition of our Centronics to Selectric 1/O adapter, you could
easily interface this printer to almost any micro computer system.
Typewriter Printer stock no. RE 1000 A §375.00, 745 manual $30.00
Shpg wt approx, 80 Lbs, shpd by truck, collect.

CENTRONICS TO SELECTRIC INTERFACE
This interface will adapt a Redactron Selectric 1/O typewriter mechanism
to be used as a parallel ASCII compatible printer. The parallel input
port provides compatibility to Centronics standards for both “busy”
and “acknowledge’ protocols. The interface requires only +5 VDC at
i 350 ma. This interface is fully built, less power supply, is guarenteed
Send S.A.S.E. for free data sheet operational, and comes with data. Shpg wt. 15 Ibs DE201 A ,$245.00

19" HI-RESOLUTION COLOR X-Y DISPLAY

Thru a special purchase we got hold of 50 brand new 18" color displays. They were
made by Wells Gardner for one of the largest arcade video game manufacturers in the
world, The displays feature built in red, green and blue amplifiers, 19" color tube
made by Wells Gardner. User supplied external horizontal and vertical scan oscil-
lators which allows precise user control over screen resolution. A real plus! Requires
25V -0 -25V input for amps, available separately, Some spec § for you technical
people: signal inputs “X" horizontal 16 V P—P +8V, “Y" vertical 12V P- P +6V;
“7" heam drive, 4 V max brightness, 1.0 Volt black level . Writing rates “X" amp is
05 inch/usec, “Y" amp is .0375 inch/usec. Greal for making your own video games,
oscilloscope monitors, or adapting for home compulter use. Supplied with shematics.
Shpg, Wt. 45 Lbs. MOT-19C $199.00

TRANSFORMER FOR ABOVE Shpg. Wt. 15 Lbs. $12.00

Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material Send for our free 72 page catalogue jam
No COD’s. Tel. 1-617-595-2275 packed with goodies.

More Details? CHECK —OFF Page 150 ~ 168 September 1984 109



“FOLD-OVER”
TOWERS

I EASE OF INSTALLATION

ROHN “Fold-Over” Towers are quickly and
easily installed. The “Fold-Over” is sale
and easy lo.service.

B AoAPTABILITY

ROHN has several sizes o lit your applica-
tions or you can purchase the "'Fold-Over™
components o converl your ROHN lower
into a “Fold-Over”.

[ HOT DIP GALVANIZED
All ROHN towers are hol dip galvanized
after fabrication.

I REPUTATION
ROHN is one of the leading lower manufac-
turers, with over 25 years ol experience.

Write today lor complete details.

QUALITY STEEL PRODUCTS BY

ROHN

Box 2000 Peoria, lllinois 61656
U.S.A.
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FREE CATALOG!

Features Hard-to-Find Tools
and Test Equipment

Jensen's new catalog features hard-to-
find precision tools, tool kits, tool cases
and test equipment used by ham radio
operators, hobbyists, scientists, en-
gineers, laboratories and government
agencies. Call or write for your free copy
today.

7815 S. 46th Street

JENSEN Phoenix, AZ 85040
TOOLS INC. | (602) 968-6231
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EGBERT ][+
RTTY-CW - XFER

for the Apple II, II+, lle
Transmit & Receive with Software Only

NO TU REQUIRED

The Egbert ][+ has RTTY/CW/XFER
on the same disk! and features: split
screen operation, type ahead buffer, se-
lectable mark, space, shift and speed,
change modes and speeds from menu,
mailbox with selective call and save to
disk. Provisions for up to 9 canned
messages on each data disk, and much
maore,

FORMORE INFO,ORORDER,CALLOR
WRITE
W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca. 95965
M/C (916) 589-2043 VISA

Egbert ||+ =69 95 includes program, back up &
documentation USA Residents add $2.50 for
shipping All others add $6.00 Ca Res add 69

» 178
INCLUDE CALL SIGN WITH ORDER!

sdles lax

RADIO EXPO 84
HAMFEST

sponsored by

Chicago FM Club
September 22 & 23

Lake County Fairgrounds
Grayslake, IL Rts. 45 & 120

Giant Outdoor Flea Market
Reserved Indoor Tables — $5.00 ea/day
Major Manufacturers Exhibits
Tech talks — Seminars — Ladies’ Programs
Tickets good for both days

$3.00 advance — $4.00 at gate

SASE to RADIO EXPO 84
BOX 1532
Evanston, IL 60204
(312) 582-6923

THE UHF COMPENDIUM

by K. Weiner, DJIHO
This 413 page book is an absolute must lor every
VHF and UHF enthusiasl. Special emphasis has
been placed on state-of-the-art lechniques. Author
Weiner lully describes test equipment, alignment
tools, power measuring equipment and other handy
gadgets. All of the projects and designs have been
lested and proven and are not erlqmée-"ﬂ pipe
dreams. Antennas are also tully covered with a num-
ber of easy-to-build designs as well as large mega

element arrays 1980
|KW-UHF Softbound $23.95

VHF-UHF MANUAL
by G.R. Jessop, G6JP

This new, revised 4th edition i1s jam-packed with cir
cuits, antennas, converters, cavity amplitiers and
much, much more. Practical theory and construction
projects cover from 70 MHz to 24 GHz The chapler
on Microwaves has been expanded to 83 slate-of
the-art pages. Recewver and transmitters for all VHF
and UHF bands are covered in 181 pages. The bal-
ance of this book contains information on propaga
ion, tuned circuils, space communications, Hilters
lest equipment, antennas, plus a handy easy-lo-use
data section. Equipment designed for the British 4
meter band can be adapted fairly easily to the U.S
6 meter allocation 1983. 512 ¢ S, 4th edition

RS-VH Hardbound $17.50

VHF RADIO PROPAGATION
by J. D. Stewart

Batfled by VHF propagation? It's not a mystery if
you have a copy of this book. J D Stewart explains
in detail propagation mechamsms such as atmos
phenc ducting. scattering, auroral reflections and
ionized meteor trails. You also earn how to observe
the Sun and evaluate weather conditions 50 you can
predict favorable propagation conditions 1982

112 pages, 2nd edition
NO-PH Softbound $4.95

VHF HANDBOOK
by WIEGQ and WESAI

Contains all the latest information for VHF operation
Antenna design and construction from 50-432 MHz
15 lully covered with proven practical design informa
tion. You also get a compiele rundown on FM theory
design and plenty ol helpful hints and tips. In the

construction section, the authors detail how 1o build
ow noise, high performance converters, lranscewv
ers, amplifiers and plenty of
ing equipment. This book 15 ¢
lgill.'ll"lr![ and exper! ir
336 pages. 3rd edition

'RP-VH

Softbound $11.95

Please aod 32 50 for shipping

HAM RADIO’S BOOKSTORE
Greenville, NH 03048




components. The series, loading and tuning capaci-
tors can be measured directly. The vaiue of the dis-
tributed capacitance and the inductance of the struc-
ture, including the connecting leads, can be computed
directly from these measurements and the frequency
of resonance, as explained in appendix A.

With this data, it is possible to determine the series
resistance of the antenna in position, as shown in ap-
pendix B. This is the sum of the radiation resistance,
the loss resistance of the components, and the effects
of absorption and reflection of adjacent ground and
other objects. The loaded Q of the circuit can also be
found, and measurement of the bandwidth for an
SWR of 2:1 can be confirmed as in appendix C.

efficiency

The books say that the radiation resistance at 3.950
MHz of the SEED antenna in free space would be
about 5 ohms. Loss resistance in the primary circuit
has been determined to be about 0.1 obm. Under
these conditions, efficiency would be 5—;571 X
100 = 98 percent. This shows success in obtaining
some of the design and construction goals, but
usefulness of the figure is limited.

When the real secondary effects of ground and en-
vironment loss and reflection are added, the measured
total resistance is 2.21 ohms at 3.950 MHz. Facilities
were not available to divide this total between loss and
radiation resistance, so a real efficiency percentage
cannot be determined. However, the portion which
represents total losses cannot exceed 2.21 ohms and
must be somewhat less because useful radiation has
been observed.

This justifies the original premise that even small
amounts of loss resistance in the primary circuit could
seriously degrade the output signal. As an example,
substitution of No. 10 wire for the pipe which was

used would increase primary resistance by 1.1 ohms
and would just about double the total loss of the
operating antenna. In other words, the increased re-
sistance of the wire would be more or less equivalent
to the power of the radiated signal.

evaluation

The initial design goals were all satisfactorily met or
exceeded. A 20-foot radiator which can be operated
without apology on either 160 or 80 meters is certainly
small, and the SEED appears to be much more effective
in use than would be expected. An SWR of less than
1.15:1 across the entire 3.5-4 MHz band may be one
of the best solutions available for modern transceivers
with transistor output stages. Elimination of the usual
“‘antenna tuner” in the shack, and a single control to
resonate the system, is operating convenience which
approaches the ultimate (automatic sensing and res-
onating of the circuit could be provided).

However, CAB’s Law is that ’A problem solved is
a problem created.”” At full legal Amateur power, a
very short antenna must carry very high current, as
do the associated capacitors. In the process of
developing that current, high voltages are created.
Ham-type handbooks and reference data available here
provide very little theoretical or practical information
about capacitors under conditions of high voltage,
high current, high frequency, and high capacitance
values.

The SEED antenna operates at 200 watts on either
band with surplus capacitors that cost less than $25.
The air variables are currently advertised at about twice
that, but all others are obsolete and not now available.
The capacitors in SEED Mk 1V, a rather different ver-
sion, are more than is needed, but they will take a full
kilowatt without strain. They could be bought new,
now, but for well over $1,000.

Css Css
62.7pF £ = 3,950 MHz 81 37pF = 3.950 MHz f = 3.950 MHz
642.6 OHMS 4951 OHMS S
Csy Cs
131pF L 170pF L [
307.6 OHMS 20uH 237 OHMS 20pH 846 uH
495.1 OHMS 495.1 OHMS 21.0 OHMS
Cy Co CL o1 Ce
200 OHMS 1476pF 18.67pF 200 OHMS 1916 p0F 200 OHMS Tﬁ 1916pF
27.3 OHMS 2158 QHMS 21.0 OHMS 21.0 OHMS
O
5
Csz b Csz 13 3
131pF 170pF 1
Tsor,s OHMS 237 OHMS
® ® ®
fig. 5. Transposition of the actual circuit of the SEED antenna (A); to the equivalent circuit {B); and to the simplified equivalent
(C). as described in appendix B.
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THE FIRST NAME IN
ELEGTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRACGE OSCILLOSCOPE

Unsurpassed qualily at an unbeatable price, the Ramsey oscilloscope
compares 1o others costing hundreds more. Features include a compo-
nent testing circuil that will allow you to easily test resistors, capacitors
digital circuits and diodes ® TV video sync filter ® wide bandwidih &
high sensitivity ® internal graticule = high qualily rectanguiar CRT

® front panel trace rotator ® Z axis ® high sensitivity x-y mode ® very
low power consumption ® regulated power supply ® built-in calibrator
* rock sohd triggering ® high gquality hook-on probes

high quality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

iable. accurate digital

RAMSEY D-2100
DIGITAL MULTITESTER

A compac! easy 10 use unit
designed o operale like a pro
Featuring ® 3% digit LCD * low
BAT indicator ® all range over-
load protection ® ovérrange indi
cation * auto-polarity ® Transis
tor tester ® dual-slope integra
tion & vinyl carrying case

$5495

hgg lest leads, battery & viny!
carrying case included

RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de
signed o service a wide vari
ety of equipment. Features in
clude ® mirror back scale

* double-jeweled precision
maoving coil ® double over
load pratection ® an ideal low
cost unit for the beginner or
as a spare back-up unit

$4995

test leads and battery
Included

lacks ® overlpad protecic
on all ranges & 3% digit LCD
y with auto zero, auto
arity & low BAT. indicator

$5Q95

les! leads and ballery
included

w, thann W

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at a breakihrough price
Features ® 3 frequen 1ges each
with pre amp & di able gate
{ 5 ® gate ac cator

nV @ 150 MHz typical sensitivily
* wide Irequency range ® 1 ppm
accuracy

$411995

CT-90 9 DIGIT
600 MHz COUNTER

f less than $

3
gate lir .
ator ® disg
Wz typical se
* 10 MHz imebase v
non ® 1 ppm accuracy

$14995

wired includes AC adapter

® 25mV (w15

CT-125 9 DIGIT
1.2 GHz COUNTER

A 8 digit counter that will outperform
units costing hundreds more. ® gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display * 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$416995

wired includes AC adapter

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout lor most any receiver ® 25 my
al 150 MHz typical sensitivity ® B digit
-jlgnl.«]y ® 1 ppm BCCuracy

$16995

wired

CT-90 kit $129.95
OV-1 0.1 PPM oven timebase .. .59.95 BP-4 nicad pack CT-50 kit §139.95
BP-4 nicad pack 8.95 RA-1 receiver adapter kit 14.95

wired Includes AC adapler

70 kit $99.95
nicad pack 8.95

BROADBANG RF PREAMPL FIE

o)

PS-1B 600 MHz
PRESCALER

PR-2 COUNTER

n PS-2 AUDIO
DM-700 DIGITAL PREAMP

MULTIMETER MULTIPLIER

511995

wired includes AC adapler

signal preamp/conditioner

$4995

wired

wired includes AC adapler
PR-2 knt

""":"I'""“ laction guarantee ] d. relurn in
ACCESSORIES FOR RAMSEY COUNTERS RN Chiey A [ efund * add 6« lor shipping and insurance lo @ maximum of

Telescopic whip antenna—BNC plug .. § B.95 - & add 15% for surface mail » COD add $2.50 |COD in USA

High impedance probe, lightloading ... 1695 oy N E UHDEHS CALL $15.00 add $1.50 = NY residents add 7°- sales fax * 90 day parts

Low pass probe, audio use co... 18.95 warranty on all kils = 1 year labor warranty on all d units
716-586-3950

Direct probe, general purpose use 13.95
Tilt bail, for CT-70,90,125 ............ 3.95 gg;:—,s;:;fﬁ;?mmcs' o
TELEX 466735 RAMSEY CI

Penfield, N.Y. 14626
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Maybe someone who reads this can publish infor-
mation on how to economically obtain capacitors
which can handle any of the following requirements:

7600 pF, 42 amperes, at 500 volts RMS, at 2 MHz
680 pF, 42 amperes, at 4,700 volts RMS, at 2 MHz
100 pF, 24 amperes, at 5,600 volts RMS, at 4 MHz

appendix A
With reference to fig. 3A, the parallel tuned circuit consists of
an inductance, [, a distributed capacitance, Cpy, and a series com
bination of tuning and loading capacitors, Cyy. The values across
(g were measured as follows:

1.900 MHz 333 pF
3.950 MHz 62.7 pF

In each case, the distributed capacity must be added to that
measured to resonate with [,
The formula for resonance,

/ !
VIO
can be rewritten:
4y 2
i .."n_f} !

C

Substituting appropriate numbers,
]

’l -
(f.:.‘f < 1.9 x uf—)
5 I ! !

33 x 10 124 Cp

i 2

((;.Jx x 3.95 x mh)
62.7 x 10 12 + Cp

which can be solved for Cy, (18.67 pF) and then for {

At 1.900 MHz: 333 pF + 18.67 pl
351.67 pF or 238.2 ohms
and 2382 ohms 19.953 uHl for i
at 3.950 MHz: 62.7 pl + 18.67 pt
81.37 pb or 495.2 ohms
rand 4952 ahms 19.952 utl for 1

appendix B
With the antenna resonant at 3.950 MHz, the value of the loading
capacitor was adjusted for 50 + j0 ohms at the end of about a half
wavelength of new RG 213/U cable. Subject to any imperfections
in the balun, this indicated an impedance of 200 + j0 ohms across
the loading capacitor. The measured value of this capacitor was 1476
pF for a reactance of 27.3 ohms. The reactance across the seres
combination of Cyy, Cys, and Cy, or Cyg, was 643 ohms
The ratio of X gy 10 X i1s643 10 27.3 or 23.553 to 1. The impe
dance ratio is the reactance squared, or 554.75 to 1. Therefore, the
impedance across ('yg, at resonance, is the impedance across €,
200 ohms, multiplied by 554.75 or 110,950 ohms. This is the impe
dance across the parallel tuned circuit and, at resonance, it is pure-
ly resistive. Since the relationship of the series resistance, r, to the
parallel resistance, R, is:
Y2
¥ R
where X is the reactance of either the inductor or total capacitance
of Cgy + 7y, or 495.1 ohms. Then

245,124

o I | "
1ioosn = 2-20% olms

or the total series resistance of the antenna is 2.21 ohms

Alternatively, the circuit may be considered by transposing it as
shown in fig. 5. The circuit was modified and measured at 3.950
MHz, as shown in fig. 5A. In the absence of (7, the total of 7,
and Cyy would need to be combined to resonate at the same fre
quency. Retaining the same ratio between Cy and (', the values
can be computed and would be as given in fig. 5B.

It can then be seen that the net reactance of Cyq, L, Cys, 0 seres,
is inductive and equal to the capacitive reactance of (', . Consider
ing this combination, [ °, the circuit can be redrawn as in fig. 5C
This is a simple parallel tuned circuit, and it i1s known that its parallel
impedance at resonance is 200 + j0 ohms and may be expressed
as R. IT‘hen, since the equivalent series resistance, r, IS given by

r '\,{ and X is the reactance of (', which is 21 ohms. Then
7 3 36
r 200 2.205 ohms.

appendix C
The loaded Q of the antenna at 3.950 MHz can be found by
dividing the reactance of [ by the series resistance. Then @

LA
)3} 224. 1t can be shown that for a Q of 224, the band

width for an SWR of 2:1, would be 13.225 kHz at this frequency,

Tests of the SEED at 3.800 kHz, where the coax was electrically
a half wavelength long, measured the bandwidth for a SWR of 2:1
of 13.950 MHz. This tends to corroborate other tests and

computations
ham radio
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electromagnetic interference
and the digital era

Component selection,
grounding and shielding
solve common problem
of digital design

Whatever happened to the good old days when
unwanted radiation consisted of RF on the micro-
phone cord or key line and relative output power was
measured by the length of the arc drawn from the final
caps to chassis? A high wattage soldering iron and a
handful of large disk capacitors was always enough
to solve any floating RF problems and the pulsing of
the gas filled tubes served only as an “‘on-the-air”’
indicator.

As more electronic consumer equipment entered the
home, Amateurs found it necessary to clean up their
signals by adding shielding and lowpass filters to pre-
vent interference with home entertainment products.
New terms such as radio frequency interference (RFi),
electromagnetic compatibility (EMC), and television in-
terference (TVI) became more common and Amateurs
were forced to become knowledgeable about quarter-
wave traps, hi-fi speaker bypassing, and other meth-
ods of preventing their signal from being received by
their neighbor’s equipment.

With the advent of home computers, the interfer-
ence problem took a new turn. Now manufacturers
were producing and mass marketing equipment capa-
ble of causing interference in radio and television re-
ception. It didn’t take the FCC long to determine that
some new regulations were in order. The result of the
FCC rulemaking was Docket 20780, which placed cer-
tain limits on both conducted and radiated inter-
ference, and Docket 80284, which outlined the test-
ing requirements necessary to show compliance with
20780.

14 September 1984

what are the requirements?

The FCC made two major decisions which set the
schedule and defined technical requirements for in-
dustry. The first cutoff date, January 1, 1981, applied
to personal computers and electronic games. All such
equipment manufactured after this date was required
to meet the new specifications. After October 1, 1981,
all other subsequently produced computing equipment
had to meet the new specifications, and after October
1, 1983, no devices could be sold, regardless of the
date of manufacture, unless they were tested and cer-
tified to operate within the allowable interference
limits.

Docket 20780 defines two different classes of equip-
ment and specifies radiated and conducted limits for
each. Class A includes commercial equipment, while
Class B limits apply to home equipment. Table 1
outlines the allowable limits for both classes in the two
interference categories.

There are, obviously, some questions which the
manufacturer must settle before he will know if the
product he makes falls under the new regulations. First
of all, just what is classified as computing equipment
and what is not? According to the definition in Docket
20780, any device that generates or uses signals or
pulses in excess of 10 kHz is designated a computing
device. Secondly, if the manufacturer produces a
device which is used in both residences and busi-
nesses, which specification must be met? | don’t know
the legal ramifications of this question, but if a sizable
portion of the market is for home use, | suspect the
Class B specifications will have to be met. So, is your
new Hi-Tech DX transceiver covered by this regula-
tion? Well, if it contains or uses digital circuitry with
clock frequencies in excess of 10 kHz; memories, a
CRT, or a switching power supply; disks, a tape-drive,
printer, communications interface, or microprocessor,
it probably /s.

By F. Dale Williams, K3PUR, 1394 Old Quincy
Lane, Reston, Virginia 22094



why the sudden interest?

Life in the analog lane was aimost always predic-
table, with any interference problems easily isolated
to a particular frequency and circuit. However, digital
electronics has overwhelmed the RF environment with
binary clocks that produce harmonics into the Giga-
hertz range, plastic equipment enclosures, wall plug
power supplies, and unshielded ribbon cable that acts
as an antenna to radiate both the signals it is meant
to carry as well as any other signais near the circuit
connection.

By the very nature of the binary format, digital
pulses are rich in harmonics. As the signal switches
from the minimum circuit value to the maximum, the
potential interference at any frequency is dependent
upon the waveform characteristics. Fig. 1 shows the
parameters for a typical pulse waveform. if we assign
values to these parameters for purposes of illustration:

A = 4 volts
t, = 5 nanoseconds = 0.005 microseconds
t = 0.5 microseconds

T = I microsecond (PRF = | MHz;
PRF = [/T)

PRF (Pulse Repetition Frequency) = 1/T

Then calculate:
A(t+1t,) = 4(0.5+0.005) = 2.02 microsecond-volts

A/t, = 4/0.005 = 800 volts per microsecond

These values can then be plotted on a standard con-
ducted interference graph for the particular waveform
used. The resulting interference level for the above
waveform parameters is shown in fig. 2(A). Now let’s
increase the rise time by a factor of 100:

{, = 500 nanoseconds = 0.5 microseconds

Aft+1t,) = 4(0.5+0.5) = 4 microsecond-volts

A/t, = 4/0.5 = 8 volts per microsecond

table 1. Conducted and radiated interference limits. ‘

class A {uv) class B {(uV)
0.45 — 1.6 1000 250 |
1.6 - 300 3000 250 ‘

radiated (MHz} class A {(uV/m}* class B (uV/m)**

30 - 88 30 100
88 — 216 50 150
216 - 1000 70 200

r
l
( conducted {MHz)
|

*measured at 30 meters
**measured at 3 meters I

These values are plotted in fig. 2(B). As a final test,
let’s change the repetition or clock rate to 500 kHz in
the first example:

T = 2 microseconds (PRF = 0.5 MHz,
PRF = 1/T)

t = | microsecond

Aft+t,) = 4(1+0.005) = 4.02 microsecond-volts

These values are shown as curve Cin fig. 2. From the
interference plots, it is obvious that the lower clock
frequency produces slightly greater amplitude, while
a decrease in rise/fall time produces less interference
at the higher frequency ranges. The points marked as
f; denote the point where the envelope begins to drop

[
[

T

WHERE t, = RISE TIME
ty = FALL TIME
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t < PULSE OURATION
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fig. 1. Puise waveform parameters.
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fig. 2. Conducted interference from symmetrical
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off at the rate of 20 dB per decade. This point is deter-
mined by the pulse duration or period. Points shown
as f» mark the frequency where the envelope drops
off at a rate of 40 dB per decade. These points are
determined by the rise and fall times. From this inter-
ference plot, it becomes clear that pulse shape, con-
trolled by the rise and fall times, is the most impor-
tant factor in reduction of the interference spectrum.
This is further illustrated by fig. 3, which shows the
relative interference levels of various waveshapes. It
also becomes evident why operating a computer with
poor electromagnetic interference protection precludes
simultaneous use of everything from HF receivers and
TV to the scanner.

conducted versus
radiated interference

If we compare these two types of interference to
a hot water heating system, the analogy may help us
to understand the problem. The hot water radiator
disperses heat to the room in proportion to the
temperature of the water circulating through the
system. If the water is not conducted to a particular
radiator, no heat can be radiated from that radiator.
Similarly, the interfering signals must be conducted
from the source by means of circuit board traces, wir-
ing, or components from which the interference can
be radiated to a distance dependent upon signal
strength.

Probably the only areas where conducted emissions
are more important than radiated emissions are in the
power line and grounding circuit. These areas become
particularly important when switching type power sup-
plies are used. With common power units, a multisec-
tion pi-type filter placed in a metal box, with RF con-
tinuity to the shielded equipment enclosure, will pre-
vent any signals generated in the circuitry from reach-
ing the power line. This procedure will also protect
against interference radiation by the power cable. Con-
ductive interference caused by ineffective grounding
circuits is caused by an unintended resistive circuit
ground connection to true ground. Such a connec-
tion will cause an offset signal level from true ground
to be circulated to other points of the circuit which
are-also attached to the common bus.

Radiated interference commonly refers to any inter-
fering signal propagated via an electromagnetic field.
This definition includes radiation from wires or cables
acting as transmitting antennas and coupling by
mutual inductance or capacitance. The electromag-
netic field propagates in normal fashion where the
strength of the signal is inversely proportional to the
distance from the source.

Interference contained on a signal cable between
two pieces of equipment is not normally considered
a potential radiated emission problem unless the con-
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fig. 3. Interference levels for various waveforms.

ducted interference affects the operation of the unit
to which it is connected.

design considerations

One of the worst jobs in the industry is trying to
modify a piece of equipment manufactured without
regard to EMC/RFI requirements to meet FCC regula-
tions. In most cases, it is more economical to redesign,
at least at the board or module level.

Good design practice dictates that EMI should be
reduced as much as possible at every level. For cir-
cuit design, that means we must choose logic families
with no greater bandwidth than necessary. For in-
stance, CMOS has a lower bandwidth capability than
other logic families. If a high speed clock is not re-
quired, use a lower speed clock instead of dividing
down. Use waveforms with as long a rise and fall time
and duration as possible within timing constraints.

When laying out the circuit board, use a minimum
of one-eighth inch wide ground/common traces and
place them at the edges of small boards, with addi-
tional traces down the center for larger boards. Ground
traces should be connected at one end of the board
only — the connector end. Ground returns should be
as short as possible. If double-sided boards are used,
interconnections between top and bottom surfaces
should be frequent. Use of wiring to connect inte-
grated circuits on different parts of the board should
be avoided. When unavoidable, shielded cable, or at
a minimum twisted pairs, should be used. Do not
“float’’ any unused IC pins. Circuits employing clock
frequencies on the order of 10 MHz and above are
good candidates for double-sided boards. This pro-
cedure also acts to shield parallel boards in a vertical
card slot configuration.
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Reader Service

For literature or more information, locate
the Reader Service number at the bottom of
the ad, circle the appropriate number on
this card, affix postage and send to us.
We'll hustle your name and address to the
companies you're interested in.

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 259 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339
112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340
Limit 15 inquiries per request.
NAME CALL
ADDRESS
cITY STATE_ zIP

Please use before October 31, 1984
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Liberal use of bypass capacitors will help minimize
stray emissions. When strategically placed in the cir-
cuit, they will do the job even better. Figure 4 shows
the placement of various types and values of capaci-
tors to suppress the complete range of frequencies.

Circuit board connectors present one of two loca-
tions where all signals are in ‘close proximity to each
other. If ribbon cable is used to parallel connectors,
it should be mounted flat to the chassis and not run
in close proximity and parallel to the component side
of a circuit board. If various timing signais are to be
carried on the same ribbon cable, alternate strands
should be at ground potential. When using clock fre-
quencies above 1 MHz, coakxial board connectors and
cable should be considered.

The other location where the signal cables are in
close proximity to each other is in the output connec-
tors. If the output is a bus connection, it should be
actively terminated rather than left to "'float.’”” This is
one of the worst areas for emissions. If the outputs
will not be continuously covered by an external con-
nector, they must be covered by a shield (or metal
shell) that prevents any leakage of RF!. External con-
nectors must be metallic and use cables employing an
overall shield that is continuous with the connector.
For particularly bad cases, special chassis-mount con-
nectors that incorporate filters as an integral part of
each pin are manufactured. They operate much as DC
feedthrough capacitors, as shown in fig. 5. Keep in
mind that any filtering on signal lines will alter the
waveform, much as a long length of cable would.
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Except a3 indicated, decimal
values of capacitance are in micro-
farads (uF); others ars in picofar
ads (pF); resistances are in ohms.
k = 1,000 M = 1,000,000
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fig. 4. Bypassing for EMI suppression.
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fig. 5. Typical attenuation for connector pin fiiters.

Therefore, if signal line filters are required, they must
be selected by the effect they may have on the pulse
shape, typically lengthening rise and fall times, but not
necessarily by equal increments. Hf all else fails, fiber
optics or optocouplers may be used.

grounding

Although no guide to a perfect grounding system
exists, practical experience has shown that following
certain standard procedures is the first step in estab-
lishing an effective grounding system,

If you have control of that part of the ground sys-
tem to which the equipment being designed will be
connected (such as in a home or business environ-
ment), you should consider this as an integral part of
the overall system. If a ground system is to act as a
common voltage reference point, it is important that
a single point, low potential, true ground location be
established and that all branches feeding this pomt are
low resistance/impedance paths. A typical system
configuration is shown in fig. 6. Within each piece of
equipment, all circuit boards/modules should have
only one ground lead to the internal ground bus; if
such a lead would be too long (over one-quarter wave-

a.
[ERrE
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p NCG CO.

10/160M

THE 10/160M GIVES YOU THAT EXTRA BIT OF
QUALITY THAT REALLY GETS YOU THROUGH
TO THAT SPECIAL DX STATION, OR JUST EN-
JOYING A FULLY RELAXED QSO WITH ANOTHER
AMATEUR THE OTHER SIDE OF THE COUNTRY.
YOUR 10/160M GIVES YOU THE EASE OF OPER-
ATION THAT YOU WANT WITH 4 MEMORYS OR
THE 3 WAY AUTO SCAN, DUAL VFO, IF SHIFT,
CW-W CW-N, HAND MIC AND BUILT IN AC/DC
POWER. ALL BANDS ARE FULLY OPERATIONAL
INCLUDING THE NEW WARC BANDS. YOUR
CHOICE OF EASY OPERATING USB, LSB, CW OR
RTTY IS AT YOUR FINGER TIPS. WITH A FULL
200 WATTS PEP OUTPUT YOUR FINALS ARE
PROTECTED FROM HIGH SWR.

YOUR 10/160M IS ALL SOLID STATE WITH
MODULAR BOARDS THAT ARE EASY ACCES-
SIBLE. A BRIGHT BLUE FLUORESCENT DIGITAL
DISPLAY IS EASY TO READ AT ALL TIMES.
BEST OF ALL THERE ARE NO EXTRA OPTIONS
TOBUY TO GET YOU ON THE AIR, ITS ALL THERE.
JUST TAKE YOUR 10/160M HOME AND 1. CON-
NEGCT A ANTENNA. 2. PLUG INTO 120V AC OUT-
LET. 3. TURN THE SWITCH ON. 4. SELECT THE
BAND AND FREQUENCY AND YOUR ON THE AIR.
YOUR RECEIVING AUDIO IS CRISP AND CLEAR,
YOUR TRANSMITTED SIGNAL WILL GET YOU A
PRAISE FROM EACH CONTACT. THE 10/160M
GIVES YOU A SUPERIOR TRANSCEIVER THAT
IS UNCOMPARABLE.

MORE INFORMATION IS AVAILABLE FROM
YOUR LOCAL DEALER, OR NCG. CO.
1275 N. Grove St., Anaheim, CA 92806

( f_',”l ﬂﬂl
NEd light"!

Y

15M

15M-MOBILE IS YOURS TO CONTINUE YOUR
QSO WITH THAT SPECIAL FRIEND WHEN YOU
GO ON A VACATION OR JUST GOING TO OR
FROM WORK. A TRULY QRP RIG WITH THE BIG
RIG SIGNAL EITHER CW OR USB. THE DIGITAL
FREQUENCY DISPLAY IS EASY TO READ AND
YOUR 10 WATTS OR 2 WATTS ON USB OR CW
WITH A BUILT IN SIDE TONE, HIGHLY EFFEC-
TIVE NOISE BLANKER, AUDIO ALC GIVES DIS-
TORTION FREE TRANSMISSION. THE VFO BALL
WITH GEARS ALLOWS HIGH-PRECISION
TUNING. DIGITAL DISPLAY OFFSET WHENRIT IS
IN OPERATION (A MODIFICATION THAT TAKES
5 MINUTES CHANGES THE RIT TO A FINE TUNE
CONTROL). A LARGE S/RF METER IN THE CEN-
TER AND A TOP 8 OHM .5W SPEAKER, YOUR
RECEIVE AUDIO IS DIRECTED UP.

EXTERNAL SPEAKER AND CW JACKS, MOBILE
MOUNTING BRACKET AND A 400 OHM PTT
DYNAMIC MICROPHONE. FULL 15 METER BAND
OPERATION FROM 21 to 21.450 MHZ, YOUR
OFFSET FREQUENCY RANGE OR FINE TUNE IS
+4 KHZ. THE SIGNAL TO NOISE SENSITIVITY
IS MORE THAN 10DB DOWN AT -6DB INPUT.
POWER SOURCE IS 13.8V DC, 3 AMPS. THE
SMALL SIZE WILL ALLOW MOBILE OPERATION
FROM EVEN THE SMALL CARS, ITS ONLY 9"H x
2.5W x 9.5D, THE LIGHT WEIGHT OF ONLY 5.7
LBS. MAKES THE 15M A POSSIBLE BACK
PACKERS DREAM.

WITH YOUR 15M YOU WILL NOT HAVE A BIG
EXPENSIVE PIECE OF EQUIPMENT SETTING IN
YOUR VEHICLE, IT CAN BE UNDER THE DASH
OUT OF SIGHT.

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION
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fig. 6. Representative single-point ground system.

table 2. Conductivity and permeability relative to
copper.

penetration

permeability loss

metal conductivity (150 kHz) dB/mil
copper 1.00 1 1.29
aluminum 0.61 1 1.01
brass 0.26 1 0.66
tin 0.15 1 0.50
steel (SAE1045) 0.10 1000 12.90

PC PC PC
804RD BOARD BOARD

BLACK

o] +
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O e -

GREEN

METAL CASE

TO GROUND BUS

fig. 7. Internal equipment grounding.

length at the clock frequency), this lead may be con-
nected directly to the chassis, as shown in fig. 7. Ad-
ditional pieces of equipment comprising part of a sys-
tem — i.e., CPU, disks, CRT, and printer — normally
receive ground continuity via shielded cables and no
additional ground wire connection between the chassis
should be made.

shielding

Shielding refers to the use of an electromagnetic
barrier to separate electric or magnetic fields. When
implemented as an equipment enclosure, with appro-
priate measures to secure any openings against dis-
continuties, it functions to maintain all signals
generated within the case as well as keeping poten-
tial external interfering signals from entering the
enclosure. The enclosure material may be any one of
various metals, a mixture of metal elements, or a
plastic impregnated with metal bits or coated with
metallic paint.*

When the electromagnetic wave impinges upon the
enclosure surface, it is not completely reflected.
Although part of the energy is, in fact, reflected, the
balance of the energy is transmitted through the
material with the degree of attenuation (absorption)
depending upon the type of enclosure material, thick-
ness of the material, and frequency of the electromag-
netic energy. (If we were to consider the shield as a
plane of glass through which we are attempting to
shine a light, perhaps this analogy would clarify the
concept. The glass will reflect some of the light, de-
pending upon the angle of the beam, but some will
also be transmitted to the other side, with the amount
transmitted dependent upon the thickness and color
of the glass. In addition, there will be secondary and
higher orders of reflections from each side of the glass
plane of lower amplitude, as shown in fig. 8. For prac-
tical purposes, we may neglect the secondary and
higher functions since they are mainly applicable to
magnetic fields, and state that the shielding effective-
ness is the sum of the reflection and absorption
losses.)

In the selection of a suitable material for shielded
enclosures, we must know the attenuation required,
the frequency range of the potential interference, and
the limits of thickness of the material (10 gauge steel

—
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fig. 8. Reflection and absorption of electromagnetic
wave.

*See Vaughn Martin's “EMI/RFI Shielding: New Techniques,” ham radio,
January and February, 1984.
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table 3. Metal thickness required for 60 dB absorption
loss at 1 MHz.

metal thickness
copper 15 mils
aluminum 20 mils
brass 25 mils
tin 35 mils
steel 1 mil

table 4. Plane wave reflection loss at 1 MHz.

metal reflection loss
copper 108 dB
aluminum 104 dB
brass 102 dB
tin 100 dB
steel 77 dB

does not lend itself to easy preparation). Generally
speaking, ferrous metals are more effective shields at
very low frequencies than nonferrous materials; sheet
steel has medium effectiveness at these frequencies;
nonferrous metals and steel are suitable at higher fre-
quencies. The thickness of the shielding material is a
function of permeability and can be found by:
A
3.338 x 10-3V fGu

where A = required attentuation
f = frequency in Hertz of lowest interfer-
ing signal
G = conductivity of shielding material
chosen compared to copper
u = the relative permeability of the
shielding material

! = mils

Conductivity and permeability values for various metals
are given in table 2. Choosing the wrong material may
require a shield thickness that is impractical. The thick-
ness required for various metals to provide 60 dB ab-
sorption attenuation at 1 MHz is shown in table 3.
For reflection loss, table 4 lists the plane wave atten-
uation for the same metals at a frequency of 1 MHz.
A tradeoff of skin thickness versus attenuation re-
quired can be made in cases where one area of cir-
cuitry is producing the strongest interference. By in-
stalling a shield around the offending components on
the circuit board, the requirements for enclosure
shielding are lessened.

Holes in the case for ventilation, connectors,
switches, etc., will materially decrease the shielding
effectiveness. The larger the diameter of the hole and
the higher the frequency, the greater the leakage. Ven-
tilation openings may be covered with wire mesh, but
it must be directly bonded to the case for maximum
effectiveness. Preformed metal cases with hole pat-
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terns will decrease the attenuation in proportion to the
hole diameter, depth, and size of the area containing
the openings. Although the cutoff frequency of the
openings can be determined from the diameter

Jo=1x 106 = 22

solving for d, we obtain d = 0.000007 inches

the depth or thickness of the material must be three
times the diameter of the hole to produce 100 dB
attenuation.

Where parts of the shielding enclosure must be
bolted together, the opportunity for leakage is great.
For example, with perfectly flush, bare metal contact
between two pieces of one-half inch, 0.09 inch thick
aluminum, shielding effectiveness decreases by 25 dB
when mounting hole spacing is increased from one
inch to five inches. Using woven knitted wire mesh
gasket material in these areas, as well as around con-
nectors, will maintain the shielding integrity of the en-
closure. As a general rule of thumb, where RF gas-
keting is not used, or the enclosure contains discon-
tinuities such as corner bend strain relief openings,
multiple bolt-together sections, openings for switches,
fuses, etc., the maximum expected attenuation is
about 30 dB.

The same type of rationale applies to the use of coax
cable. Leakage through the braided shield depends on
the material used, the number of strands used, and
the spacing or turns per inch. Cable is available with
various values of shielding effectiveness to 95 percent
for double shielding. The shielding effectiveness of
coax cable is only as good as the connectors used at
each end. A double-shielded cable yielding 95 percent
effectiveness with 60 dB connectors will not provide
more than 60 dB attenuation.

conclusion

Although we can estimate the required shielding for
a given attenuation specification, it is impossible to
forecast the interference level of the circuitry inthe de-
sign stage. Therefore, it is imperative that procedures
to minimize RF| be implemented at the circuit board
level to lessen the system shielding requirements.

Now that Amateurs are more involved in designing
their own digital circuitry for use with their other sta-
tion equipment, we must put appropriate EMC proce-
dures into practice or risk operational degradation to
the companion units or even loss of use of the com-
plete station because of RFI.
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Ham MasterTapes brings the best
possible personalized Ham Radio
license preparation right into your own
living room. If you, a friend or family
member wants the best help available to
get past the FCC test hurdle, it’s
available now in Beta or VHS home
video format.

Larry Horne, N2NY brings his 33
years of Ham Radio teaching experience
right to your home. Each of the 26 video
lessons has close-up details of com-
ponents and systems along with superb
graphic drawings. Each lesson has
important points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn’t get it the first
time? Just back up the tape and run it
again or freeze-frame it for detailed
close-up study!

Larry’s classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
led through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
there in person. You soon feel like you’re
part of an ideal small class.

The topics covered will not only get
you through the Novice test— General
class theory is covered also. By the time
you get your Novice license, you will be
able to upgrade to General or
Technician!

Larry’s technique of involving the
viewer with the demonstrations makes

Ham MasterTapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

T.M.

Ham MasterIapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

<1983 N2ZNY Productions. Inc

PRESENTS:
THE ONLY

HAM RADIO COURSE
ON VIDEOTAPE

the most difficult topics easy to un-
derstand. Understanding—not mere
memorization—is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn’t stop with just test-
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rigwon’t be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City’s top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available onthree
2-hour Beta Il or VHS-SP cartridges for
$199.95 for individual ,home or nonprofit
Ham Club use. (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4” U-matic.)

To order, call or write Larry Horne,
N2NY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
212-685-7844 or 673-0680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.
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136 East 31st Street
New York, New York 10016
(212)685-7844 « 673-0680
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SOME OF THE
TOPICS

COVERED INCLUDE:

AMPLITUDE MODULATION
DOUBLE SIDEBAND

SINGLE SIDEBAND
FREQUENCY MODULATION
PHASE MODULATION
SIDEBANDS

BANDWIDTH LIMITS
ENVELOPE

DEVIATION

OVERMODULATION

SCATTER

FREQUENCY TRANSLATION
ANTENNAS AND FEEDLINES
YAGI ANTENNAS

QUAD ANTENNAS
POLARIZATION

FEEDPOINT IMPEDANCE
HALF~WAVE DIPOLE
QUARTER-WAVE VERTICAL
RADIATION PATTERNS
DIRECTIVITY

MAJOR LOBES
CHARACTERISTIC IMPEDANCE
STANDING WAVES
ATTENUATION
ANTENNA-FEEDING MISMATCH
STATION ID

CALL SIGNS

LOGGING REQUIREMENTS
POWER LIMITATION
CONTROL OP REQUIREMENTS
R-S-T REPORTING SYSTEM
TELEGRAPHY SPEED
ZERO-BEATING SIGNAL
TRANSMITTER TUNE-~UP
TELEGRAPHY ABBREVIATIONS
RADIO WAVE PROPAGATION
SKY WAVE AND SKIP
GROUND WAVE

HARMONIC INTERFERENCE
SWR READINGS

SIGNALS AND EMISSIONS
BACKWAVE

KEY CLICKS~CHIRPS
SUPERIMPOSED HUM
SPURIOUS EMISSIGNS
COMPUTERS

OSCAR

ATV-SSTV

OPERATING COURTESY

RULES AND REGULATIONS
OPERATING PROCEDURES
RADIO WAVE PROPAGATION
AMATEUR RADIO PRACTICE
ELECTRICAL PRINCIPLES
CIRCUIT COMPONENTS
PRACTICAL CIRCUITS
SIGNALS AND EMISSIONS
RADIO WAVE FROPAGATION
EMERGENCY COMMUNICATIONS
TRANSMITTER POWER LIMITS
STATION~ID REQUIREMENTS
THIRD-PARTY PARTICIPATION
FREQUENCY BANDS
SELECTION OF FREQUENCIES
R.C. MODELS

PROHIBITED PRACTICES
RADIOTELEPHONY

RADIO TELEPRINTING
REPEATERS

VOX TRANSMITTER CONTROL
BREAK~-IN TELEGRAPHY
ANTENNA ORIENTATION
INTERNATIONAL COMMUNICATION
EMERGENCY-PREP DRILLS
IONOSPHERIC LAYERS D-E-F
MAXIMUM USEABLE FREQUENCY
IONOSPHEF1. DISTURBANCES
SUNSPOTS

SCATTER, DUCTING
LINE-OF-SIGHT
TROPOSPHERIC BENDING
SAFETY PRECAUTIONS
TRANSMITTER PERFORMANCE
TWO~TONE TEST
NEUTRALIZING AMPLIFIERS
POWER MEASUREMENT

TEST EQUIPMENT
OSCILLCSCQFES
MULTIMETERS

SIGNAL GENERATORS

SIGNAL TRACERS

AUDTO RECTIFICATION
REFLECTOMETERS - SWR
SPEECH PROCESSORS
ANTENNA-TUNING UNITS
S~METERS

WATTMETERS

IMPEDANCE

RESISTANCE

REACTANCE

INDUCTANCE

CAPACITANCE

IMPEDANCE MATCHING

OHM'S LANW

AMPS AND VOLTS DIVIDERS
POWER CALCULATIONS
SERIES AND PARALLEL
FILTERS



solving the problems of RFI

A brief recollection
of quirks and cures

Whenever there’'s an RFI problem with a piece of
equipment, the instruction manual inevitably suggests
connecting the equipment to a good ground. This is
appropriate advice if the equipment is all in the base-
ment, or at worst, on the first floor. But if your gear
is spread around the house, obtaining a good ground
at Amateur Radio frequencies may not be easy.

While some grounds are more effective than others,
sometimes it's better not to use a ground at all, but
to use other means — such as filters — instead. Those
of you who've worked in broadcasting, and are famil-
iar with the sensitive, low-level audio circuits found
in studios close to the transmitting antenna, know that
it's a common practice to ground only the shield at
the input end of the audio circuit and leave the out-
put end ungrounded. This prevents a ground loop that
can aggravate a hum problem rather than alleviate it.

It's a mistake to tie everything to one ground lead.
The more equipment connected to a ground lead, the
greater the resulting current flow, creating more prob-
lems with interference. Better to keep all grounds,
especially AC and RF grounds, separate. The feed-
through of RF power to the AC line will be much
greater from a common junction than the AC line
would pick up from direct radiation.

A classic case of RF power being fed through a
common junction was a commercially built one-
kilowatt RF amplifier designed for Amateur use.
Probing around with an RF meter fitted with a figure-
eight pickup loop showed plenty of RF current flow-
ing in both the line cord and the house wiring. This
was rather puzzling because the amplifier has a built-
in AC line filter of good construction, consisting of suf-
ficient turns of heavy wire on a half-inch ferrite rod,
five inches long. )

The amplifier had a built-in power supply with dual
windings on the power transformer primary so that it
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could be operated from either a 115 volt or 230 volt
power line. Finally the words, ‘‘the neutral {green) wire
of the line cord should be connected to the chassis
at all times’’ caught my attention.

That phrase gave me the answer — an answer that
for some reason, escaped the attention of the design
engineer. The direct connection of the neutral wire to
the chassis and to the AC ground nullified any filter-
ing action of the AC line filter. The cure was obvious.

If the amplifier had been operating on 230 volts, |
would have had to wind a third coil over the line filter,
or if that were too difficult, to wind a separate and
suitable RF choke and connect it between the chassis
and the neutral lead. Since | was operating the ampli-
fier from the 115 volt line, all | had to do was to discon-
nect the neutral {(green) lead from the chassis and tape
it. This reduced the RF current flow in the cord and
the house wiring to a barely noticeable flicker of the
needle on the RF meter.

When bypassing flickering lights, ““hot’" outlet
receptacles, transformers, and/or motors, instead of
following the customary method of connecting a
capacitor from each side to ground, | connect a
capacitor across the line and then connect another
capacitor from the hot side to ground.

This practice began when | installed a large fluores-
cent light above my workbench. It gave very good light
but it also put out a lot of RF “’hash,’” making it im-
possible to do any signal tracing or alignment work
with the light on. The fixture had a ballast-type coil
or transformer in the case and evidently connecting
the bypass capacitors in the usual manner made the
capacitors act like a voltage divider. Connecting the
capacitors the second way cleared up the “"hash.”’

This brings to mind a home-made power RF ampli-
fier that was very unstable. Neutralizing it on 10 meters
made it unstable on 20 or 40. The suggested cure for
such a condition is to try to achieve a low impedance
path from the filament to ground by adding capacitors
in parallel, but doing so only made things worse. The
cure was to reverse my efforts.

By John Labaj, W2YW, 12 Park Place, Elsmere,
New York 12054 '



Instead of loading more and more capacitors on the
filament lead | removed all capacitors from the filament
lugs and wired a small RF choke consisting of eight
turns of No. 14 wire wound on a 2-watt 220-ohm car-
bon resistor in each filament lead directly at the socket.
The other end of the choke that was connected to the
filament transformer was bypassed with just one 0.001
uF capacitor. ‘

The deliberate introduction of some negative feed-
back made the amplifier stable. The neutralization was
effective on all bands. There was also a marked reduc-
tion in the amplitude of the harmonics coming out of
the amplifier. The only change from normal was that
the amplifier required a little more drive for full output
on 10 meters.

When the interference cure you install does not pro-
vide the expected result, don't assume your idea
wasn’t goad; perhaps the item or items you used simp-
ly failed to do the intended job. This was vividly
demonstrated to me early in my struggle with tele-
vision interference when | decided to feed all the televi-
sion sets in the house through coaxial cable from a
distribution amplifier. The results did not meet my ex-
pectations.

Noticing that some parts varied in performance, |
made a deal with a helpful local distributor. He allow-
ed me to charge out every make aof every item that
i'd need to do the job with the understanding that |
could return for full credit anything | did not use. What
a revelation!

Sometimes an item made by a well-known company
gave very poor or even negative results, while the
same item made by a lesser known company did a
much better job. This applied to such items as distribu-
tion amplifiers, high-pass filters, matching transform-
ers and AC line filters. So if your first choice doesn’t
work, don’t give up; try using the same part, but from
a different manufacturer.

In summary, remember that just because the wire
is connected to earth ground doesn’t mean that it's
an effective ground at all frequencies. Run another
ground lead even if it seems 1o be a needless
duplication.

Keep AC ground and RF grounds separate. Also,
if the cure you try doesn’t work, don’t remove it right
away. Many times a combination of two or more
remedies will be effective where the single cure is not.

It's been my observation that home-made AC line
filters work better than the commercial variety because
they can be made to fit the load and space. Low-pass
filters never worked for me; they seemed to waste
power, and if you cranked up the power, they went
up in smoke. Use coax stubs cut for the affected
channel.

If matching transformers don’t have insulated wind-
ings, modify them by rewinding.

' ham radio

GCOMPUTER
TRADER
MAGAZINE

The monthly magazine with a natural blending of two
popular hobbies — Ham Radio and Computers
* Articles on Ham Radio & Mast Personal Computers
% Hardware & Software Reviews
* Various Computer Languages
« Construction Articles
% Much Much More. . .

« FREE Classified Ads for subscribers, non-
subscribers 10¢ a word/number (used

equipment only)

« Excellent display ad rates

Join the ¢TM” readership family by subscrib-
ing NOW, during our Baker’s Dozen Special.

Mexico, Canada

Foreign ........... $35.00(land) - $55.00(air)
(U.S. funds only)

Permanent (U.S. Subscription)
Sample Copy

Circulation Manager
1704 Sam Drive
Birmingham, Alabama 35235
Phone (205) 853-0271

Cali Sign

Address

City

Zip

Date

Signature
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* ENGINEERING CONSULTING INTRODUCES %

“REMOTE A PAD°” MODEL RAP-1

® 2 FOURDIGITDTMFDECODERS, PLUS16 DIGITKEYPADCONTROL ¢

,_‘ TUNE THE WORLD FROM YOURHANDHELD VHF/UHF RADIO

® Audio tones from any &

onverte sohid state switches which

‘ch Hotator | rotate beam
1g the RM-2 controller
wihelds such as Yaesu FT-208. FT-708

th your 16 digit keypad. the RAP-1 will do
ree

odes are used to operate relays or

Model RAP-1 mowr (4 ' 0
$149.95 o

"Remote A Pad "

DTMF and tone- pad =

controller

iICOM IC2-0AT UBER'S

TAUDIO BLAST

MODEL AR

"Audio Blaster " Moo

—-“!| “ Now also available for Icom IC2AT/ICSAT  +~ 144

$19-9°
o for thi ICOM | T ICA QAT More Audio Punch
Price includes postage and handling, US A Calif residents add 6% Send check or moneyorder to

ENGINEERING CONSULTING

583 CANDLEWOOD ST., BREA, CAS2621,(714)671-2008

RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS—JUST LOW PRICES
CALL FOR SPECIAL PRICES ON—

KENWOOD YAESU

ICOM TEN-TEC

DAIWA METERS-KEYERS - AUDIO FILTERS

CUSHCRAFT LINE OF ANTENNAS
CALL TOLL FREE ~

€ 1.800-433-3203 X

INTEXAS CALL 817-496-9000
5635 EAST ROSEDALE

FT. WORTH, TEXAS 76112
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PRECISION
PROCESSING

The E-CLIPS Model Il

Provides total dynamic range control
with very low distortion
Selectable processing modes
envelope compression or peak
limiting
Variable high and low frequency
response equallzation
Five segment LED display
Easy 10 Install and use with any » 112

transmitler transceiver

Introductory price—5189.95 ppd.

For hrochure with complete technloal specifications contact

ANALOG TECHNOLOGY

P.O Box 8964 ® Fort Collins CO 80525

QUADS — TOWERS — QUADS — TOWERS — QUADS —

UNDER NEW MANAGEMENT
DO YOU WANT THE STRAIGHT
INFO ON QUADS?

Info on verticals, dipoles, mini-quads,
Yagis, including comparative performances?
Without pulling any punches.

Our references are ANY.AMATEUR WHO
USES A SKYLANE QUAD

Our prices ara lower than any comparable
Quad or tower

Info on guads half a buck, and info on BOTH
towers and quads for a buck. Charge due to
increased cos! of postage and printing

SKYLANE PRODUCTS
359 Glenwood Avenue
Satellite Beach, FL 32937
(305) 773-1342
SAVND — SH3IMOL — SaVND — SHIMOL — Savno
» 199

| QUADS — TOWERS — QUADS — TOWERS — QUADS —
— SAYNOD — SHIMOL — SAYND — SHIMOL — SavNo

DRAKE R-4/T-4X
OWNERS AVOID
OBSOLESCENCE

PLUG-IN SOLID STATE TUBES!
Get! state-of-the-art performance
Most types available
INSTALL KITS TO UPGRADE
PERFORMANCE!

* BASIC Improvement
| * Audio Bandpass Filter
[ * Audio IC Amplifier

TUBES $23 PPD KITS $25 PPD |
OVERSEAS AIR §7
SARTORI ASSOCIATES, W5DA
BOX 832085

RICHARDSON, TX 75083
214-494-3093 e

Tell 'em you saw it in HAM RADIO!



ASTRON

CORPORATION

3 Conadian Distributor
2852 Walnut Ave., Unit E Eastcom Industries, Ltd.
Tustin, CA 92680 4511 Chesswood Dr.
(714) 832-7770 Downsview, Ontario, Conada M3J 2V6
(416) 638-7995

ASTRON POWER SUPPLIES

* HEAVY DUTY e HIGH QUALITY « RUGGED = RELIABLE
RS and VS SERIES

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

® SOLID STATE ELECTRONICALLY REGULATED o INPUT VOLTAGE: 105 - 125 VAC

* FOLD-BACK CURRENT LIMITING Protects Power Supply » OUTPUT VOLTAGE® 13.8 VDC + 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

* CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than 5mv peak to peak (full load
excep! RS-4A & low line)

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage

o HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD
» ONE YEAR WARRANTY « MADE IN U.S.A

MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM-A Series 19" X 5% RACK MOUNT POWER SUPPLIES
. g s Continvous Ics* Size (IN) Shipping
. Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 25 35 5% -19-12% 38
RM-50A 37 50 5% « 19+ 12%; 50
MODEL RM-35A
Continuous ICS* Slze (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (Ibs)
. . RS-4A 3 4 3% x6%2x9 5
RS-7A 5 7 3Vex6%x9 9
RS-78 5 7 4.7% «10% 10
RS-10A 75 10 4x 72 x 10% 1
RS-12A 9 12 4%, xBx9 13
RS-20A 16 20 5x9x10Y: 18
RS-35A 25 35 5x11x 11 27
MODEL RS-7A RS-50A a7 50 6 x 13% x 1 46

RS-M SERIES

s
oy

MODEL RS-35M

* Switchable volt and Amp meter

Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi (Ibs)
RS-12M 9 12 4Y; xBx9 13
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 Sx1tx11 27
RS-50M 37 50 Ex13% x N 46

VS-M SERIES

» Seperate Volt and Amp Meters
* Qutput Voltage adjustable from 2-15 volts
e Current limit adjustable from 1.5 amps to Full Load

Continuous Duty ICS*
(Amps) (Amps) Siza (IN) Shipping
MODEL 13 8VDC 4 10VDC @ SVOC @13.8V HxWxD W1 (Ibs)
VS-20M 16 9 4 20 5x9x10%: 20
VS-35M 25 15 7 35 S5x11x11 29
MODEL VS-20M VS-50M 37 22 10 50 6x13% x 11 46
RS-S SERIES o Built in speaker
L Continous IcS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-75 5 7 4 x7%x 10% 10
RS-108 1.5 10 4 x 1% x 10% 12
RS-10L(For LTR) 7.5 10 4-9-13 13
RS-128 9 12 4% x8x9 13
: 10% 18
MODEL RS-128 RS-20S 16 20 5x9x10%
More Details? CHECK — OFF Page 150 114 _ September 1984 127




RF TRANSISTORS, Ml

CRO

WAVE DI

ODES

PRICE TYPE PRICE TYPE PRICE PRICE
2N1561 $ 25.00 25C1678 $ 2.00 M1134 $ 16.90 MsC1821-3 $125.00
2N1562 25.00 28C1729 20.00 MI579 7.95 MSC1821-10 225.00
2N1692 25.00 25C1760 1.50 MI588 7.50 MSC2001 40.00
2N2957 1.55 2S5C1909 4.00 Mo622 7.95 MSC2223-10 200.00
2N2857JANTX 4.10 28C1946 36.00 MI623 9.95 MSC3000 50.00
2N2857JANTXV 4.10 2SC1946A 40.00 M9624 11.95 MSC3001 50.00
2N2876 13.50 258C1970 2.50 Mo625 17.95 MSC73001 50. 00
2N2947 18.35 25C1974 4.00 M9630 18.00 MSC82001 40.00
2N2948 13.00 2502166 5.50 M9740 29.90 MSC82014 40.00
2N2949 15.50 2802237 32.00 M9741 29.90 MSC82020 40.00
2N3375 17.10 2502695 47.00 MI755 19.50 MSC82030 40.00
2N3553 1.55 A50-12 25.00 MO848 37.00 MSC83001 50.00
2N3632 15.50 A209 10.00 Mo850 16.90 MSC83005 100.00
2N3733 11.00 A283 5.00 Mo851 20.00 MT4150 14.40
2N3818 5.00 A283B 6.00 Mo887 5.25 MT5126 PCR
2N3866 1.30 AF102 2.50 MEL80091 25.00 MT5596/2N5596 99,00
2N3866JAN 2.20 AFY12 2.50 MM1550 10.00 MT5768/2N5768 95,00
2N3924 3.35 BF2724 2.50 MM1552 50.00 MT8762 POR
2N3927 17.25 BFR21 2,50 MM1553 50.00 NBEO2136 2.50
2N3950 25.00 BFR90 1.00 MM1614 10.00 NE13783 POR
2N4012 11.00 BFRO1 1.65 MM1943/2N4072 1.80 NE21889 POR
2N4041 14.00 BFR99 2.50 MM2608 5.00 NE57835 5.70
2N4072 1.80 BFT12 2.50 MM3375A 17.10 NE73436 2.50
2N4080 4,53 BFW16A 2.50 MM4429 10.00 TRW
2N4127 21.00 BFW17 2.50 MM8000 1.15 PRT8637 POR
ON4427 1.30 BFWO2 1.50 MMB0O6 2.30 PT3190 POR
2N4428 1.85 BFX44 2.50 MMBO11 25.00 PT3194 POR
2N4430 11.80 BFX48 2.50 MPF102 .45 PT3195 POR
ON4957 3.45 BFX65 2.50 MPSU31 1.01 PT3537 7.80
2NA959 2.30 BFX84 2.50 MRAZ2023-1.5 42.50 PT4166E POR
2N5090 13.80 BFX85 2.50 MRF208 16.10 PT4176D POR
2N5108 3.45 BFX86 2.50 MRF212 16.10 PT4186B POR
2N5109 1.70 BFX89 1.00 MRF223 13.25 PT4209 POR
2N5160 3.45 BFY11 2.50 MRF224 15.50 PT4209C/5645 POR
2N5177 21.62 BFY18 2.50 MRF231 10.92 PT4556 24.60
2N5179 1.04 BFY19 2.50 MRF232 12.07 PT4570 7.50
2N5216 56.00 BFY39 2.50 MRF233 12.65 PT4577 POR
2N5583 3.45 BFY90 1.00 MRF237 3.15 PT4590 POR
2N5589 9.77 BLX67 15.24 MRF238 13.80 PT4612 POR
2N5590 10.92 BLX6BC3 15.24 MRF239 17.25 PT4628 POR
2N5591 13.80 BLX93C3 22.21 MRF245 35.65 PT4640 POR
2N5637 15.50 BLY87A 8.94 MRF247 35.65 PT4642 POR
2N5641 12.42 BLYS8C3 13.08 MRF304 43.45 PT5632 4.70
2NB642 14.03 BLYAC 21.30 MRF309 33.81 PT5749 POR
NH64T 15.50 BLY351 10.00 MRF314 28.52 PT6629 POR
2N5645 13.80 BLYS68C/CF 30.00 MRF315 28.86 PT6709 POR
2N5646 20.70 (458-617 25.00 MRF316 POR PT6720 POR
2N5651 11.05 4005 20.00 MRF317 63.94 PT8510 POR
2N5691 18,00 CD1899 o 20.00 MRF420 20.00 PT8524 POR
2N5764 27.00 (12188 18.00 MRF421 36.80 PT8609 POR
2NB836 3.45 CD2545 25.00 MRF422A 41.40 PT8633 POR
2N5842 /MM1607 8.45 CTC3005 100.00 MRF427 17.25 PT8639 POR
2N5819 20.00 Dexcel CaAs FET MRF428 46.00 PT8659 POR

3.25 DXI3501A-PI00F  49.30 MRF433 12.07 PT8679 POR
36.00 Fujitsu GaAs FET MRF449/A . 12.65 PT8708 POR
10.00 FSX52WF 58.00 MRF450/A 14.37 PT8709 POR
25.00 GMOZ90A 2.50 MRF453/A 18.40 PT8727 29.00
23,00 HEP76 4.95 MRF454/A 20.12 PT8731 POR
2N59A2 40.00 HEPS3002 11.40 MRF455/A 16.00 PT8742 19.10
2N5044 10.35 HEPS3003 30.00 MRF458 20.70 PT8787 POR
2NSH5 11.50 HEPS3005 10.00 MRF463 25.00 PT9783 16.50
2N5946 14.40 HEPS3006 19.90 MRF472 1.00 PI9784 32.70
2NGOS0 10.35 HEPS3007 25,00 MRF475 3.10 PT9790 56.00
2N6081 12.07 HEPS3010 11.34 MRF476 2.00 PT31962 POR
2NGO82 12.65 Hewlett Packard MRF477 14.95 PT31963 POR
2N6083 13.25 HFET2204 112.00 MRF492 23.00 PT31083 POR
2N6084 15.00 35821E 38.00 MRF502 1.04 PTX6680 POR
2N6094 11.00 358268 32.00 MRF503 6.00 RCA i
2N609S 12.00 35826E 32.00 ! MRF504 7.00 40081 5.00
2N6096 16. 10 35831E-H31 30.00 MRF509 5.00 40279 10.00
2NGO97 20.70 35831E 30.00 MRF511 10.69 40280 4.62
2N6105 21.00 35842k 50.00 MRF515 2.00 40281 10.00
2N6136 21.85 35833E 50.00 MRF517 2.00 40282 20.00
2N6166 10.21 35853E 71.50 MRF559 2.05 40290 2.80
2NG201 50.00 35854k 75.00 MRF605 20.00 40292 13.05
NB304 1.50 35866E 44.00 MRF618 25.00 40294 2.50
2N6459 18.00 HXTR3101 7.00 MRF628 8.65 40341 21.00
2N6H6T 10.06 HXTR3102 8.75 MRF629 3.45 40608 2.48
INGES0 80.60 HXTR5104 30. 00 MRF644 27.60 40894 1.00
280703 3.00 HXTR6104 68.00 MRF646 29.90 40977 10.00
28CTH6A 7.50 HXTR6105 31.00 MRF816 15.00 62800A 60.00
280781 2.80 HXTR6106 33.00 MRF823 20.00 RE3754 25.00
25C1018 1.00 J310 .70 MRFO01 (3) lead 1.00 RE3789 25.00
28C1042 2. TRW MRF901 (4) Lead 2.00 RF110 25,00
251070 P JO2000 10.00 MRF904 2.30 $50-12 25.00
2801239 2.50 JO2001 25.00 MRF911 3.00 53006 5.00
2 1 12.00 JOA045 25.00 MRF961 2.30 53031 5.00
25C1306 2.90 Motorota Comm. MRFB004 2.10 SCA3522 5.00
2501307 5.50 MI131 8.50 MS261F POR SCA3523 5.00
2801421 2,80 M1132 11.95 MSC1720-12 225.00 PRICE ON REQUEST = POR
TO“ Free Number “All parts may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800_528-0180 surplus, amr/\_d parts may be . . - e
(For orders only) |l cM°H z electroncy

For information call: (602) 242-3037
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m

GaAs, TUNNEL DIODES, ETC.
* R F TRANSISTORS *
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
THOMSON CSF .
D345 $ 5.00 SD1119 $5.00 SD1278-5 $18.00 D 8.0
SI445 5.00 SD1124 50.00 3D1281-2 8.00 1477 48.00
SD1004 15.00 SD1127 3.50 $D1283 10,00 SD1478 21,00
SD1009 15.00 SD1133 14.00 $D1289-1 15.00 SD1480 60.00
SD1009-2 15,00 SD1133-1 14.00 $3D1290—4 15.00 SD1484 1 ' 50
SD1012 9.90 SD1134-1 3.00 3D1290-7 15.00 SD1484-5 1'50
Sp1012-3 9.90 SD1135 8.00 SD1300 3.00 SD1484-6 1'50
SD1012-5 9,90 SD1136 15.00 3D1301-7 3.00 SD1484-7 1'50
SD1013-3 13.50 8D1136-2 15.00 01305 3.00 SD1488 39'00
SD1013-7 13.50 SD1143-1 12.00 SD1307 3.00 SD1488-1 2800
SD1014 11.00 SD1143-3 17.00 SD1308 3.00 SD1488-7 2700
SD1014-6 11.00 SD1144-1 3.00 SD1311 1.00 SD1488-8 28,00
SD1016 15.00 SD1146 15.00 SD1317 10.00 SD1499-1 39,00
SD1016-5 15.00 SD1147 15.00 SD1335 3.00 DI520-2 18,00
SD1018-4 15,00 SD1188 10,00 SD1345-6 5.00 15224 33,00
SD1018-6 15.00 SD1189 24.00 SD1365-1 2.50 15281 24.00
SD1018-7 15.00 SD1200 1.50 SD1365-5 2.50 15283 %4 00
SD1018-15 15.00 SD1201-2 10.00 SD1375 7.50 SD1530-2 3800
SD1020-5 10.00 SD1202 10,00 SD1375-6 7.50 15361 41.00
SD1028 15.00 Spi212-11 4.00 SD1379 15.00 D1545 3400
SD1030-2 12.00 SD1212-12 4.00 SD1380-1 1.00 D561 7900
SD1043 12.00 SD1212-16 4.00 SD1380-3 1.00 SFis5T oL 5500
SD1043-1 10.00 SD1214-7 5.00 SD1380-7 1,00 SK3048 RCA 5 00
SD145 3.75 SD1214-11 5.00 SD1405 40,00 SK3177 RCA 15,00
SD1049-1 2,00 SD1216 12,00 SD1409 18.00 SMS7714 Mot 2'50
SD1053 4.00 SD1219-4 15.00 Sb1410 22.00 SRF750 Mot 6. 00
SD1065 4.75 8D1219-5 15.00 SD1410-3 21.00 SRF1018 th ")‘()0
SD1068 15.00 SD1219-8 15.00 SD1413-1 18.00 SRF2147 Mot . 29,00
SD1074-2 18.00 8D1220 8.00 SD1416 50,00 SRF2356 Mot . 38 00
SD1074-4 28,00 S$D1220-9 8.00 SD1422-2 24.00 SRE2378 Mot . 16.00
SD1074-5 28.00 $§D1222-8 16.00 SD1428 33.00 SRF2584 Mot‘ 40'00
SD1076 20,00 SD1222-11 7.50 SD1429-2 15.00 SRF2821 Mot . 25,00
SD1077-4 4.00 SD1224-10 18.00 SD1429-3 15.00 SRF2857 Mot . 20,00
SD1077-6 4,00 SD1225 18,00 SD1429-5 15,00 TAS894 RCA 1500
SD1078-6 24,00 SD1228-8 POR SD1430 12,00 T1S189/\RF966 155
SD1080-8 6.00 $D1229-7 13.00 SD1430-2 18.00 312 250
SD1080-9 3.00 SD1229-16 13.00 SD1434-5 30,00 TP1014 TRW 5 00
SD1084 8.00 SD1232 4,00 8D1434-9 30.00 TP1028 TRW 15'00
SD1087 15.00 SD1240-8 15.00 SD1438 26.00 0180703104/ .
SD1089-5 15.00 sD1244-1 14,00 sD1441 91.00 458-949 Mot . Comm. 65.00
SD1095 15.00 SD1262 12,00 SD1442 15.00 TXVF2201 B, P 450,00
SD1100 5.00 8D1263 15.00 SD1444 6.00 62803 RCA e 100'00
SD1109 18.00 SD1263-1 15.00 SD1444-8 6.00 TA7206/2N5921 80 " 00
SD1115-2 8.00 Sp1272 13.00 SD1450-1 28.00 TA7487 /2N5920 75' 00
SD1115-3 8.00 SD1272-2 15.00 SD1451 18.00 TA7995 2N6267 150'00
SD1115-7 2.50 SD1272-4 15.00 SD1451-2 18.00 SRF2092 Mot 18,00
SD1116 5.00 SD1278 20.00 3D1452 20,00 MRF479 " 8. 05
SD1118 22.00 SD1278-1 18.00 SD1452-2 20.00 '
We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor.
Rk AOK KRk MR KRR R ROk
* DIODES (HOT CARRIER,MICROWAVE,PIN, SCHOTTKY , TUNNEL, VARACTOR, GUNN) *
1N21 $ 3.40 1N21B $ 3.40 IN21BR $ 3.40 IN21C $ 3,40
IN21D 4.00 1N21DR 4.00 IN2 1TER 6.00 INZ1RF 5.00
IN21WE 5.80 IN21WG 5.80 1N22 5.00 1N23A 10.00
IN23B 3.40 1N23C 3.40 IN23CR 3.40 1N23D 1.95
1N23DR 4.00 1N23WE 5.00 IN25 7.50 1N25AR 18,00
IN2BWE 10.00 1N29 10.00 IN32 20.00 IN534 55.50
1N76 26.00 INT6R 28.00 IN78 26.00 IN78A 20,00
IN78B 26.00 IN78D 28.00 IN7SDR 28.00 1N78R 28,00
1N149 6.00 1N150MR 18.00 1N415 4.00 1N415C 4.00
1IN415G 15.00 1N416D 5.00 1IN416E 6.00 1N446 10.00
1N831 10.00 1N833 10.00 1N950 4.00 1N1084 2.00
1N2930 15.00 1N2932 15,00 1N3540 15.00 1N3712 11.00
IN3713 18.00 IN3714 11.00 1N3715 16.00 IN3716 10.00
1IN3717 14.00 1N3718 10.00 1N3721 14.00 1N3733 10,00
1N3747 21.00 1N4386 20.00 1N4396 15.00 1N4785 11.00
1N4812B 9.00 1N5139A/B 4.25 1N5140A/B 4.25 IN5141A/B 4.25
IN51424/8B 4.25 1N5143A/B 4.25 IN51444/8 4.25 IN5145A/B 4.25
1N5146A/B 4.25 1N51474/B 4.25 1N5148A/B 4.25 1N5167 5.50
1N5453 3.75 1N5465 7.65 IN5711 1.00 INS711 JAN 2,00
IN5713 5.00 IN5767 2,00 1IN6263 1.00 152199 15,00
152200 15.00 152208/9 1.00 8B1087/48R869558 65.00 8D3020 65,00
A2X116M Aertech 50.00 BB105B 1.00 BB105G 1.00 BD4/4JFRIM G.E. 15,00
BL161 Bomac 5.00 QMD514AB C.M. FPOR 4060 Alpha POR D4159 Alpha POR
D4233B Alpha POR D4900 Alpha POR D4959 Alpha POR DA987M Alpha POR
D5047C Alpha POR D6147D Alpa POR D5503 Alpha FOR D5506 Alpha POR
DGB6158-98 Alpha POR DMDB022 Alpha POR DMDG4A60A Alpha POR DP20054 Crown POR
GC1691-89 GHz 31.35 0C1602-89 GHZ 31.35 GC1607-40 GHZ 31.35 GC2531-88 GHZ 37.40
GC2542-46 GHZ 37.40 GC3208-40 GHZ 37.40 GC17044 GHZ 50.00 HP33644A-HO1 125.00
HP5082-0112 14.20 HP5082-0241 75.60 HP5082-0253 105. 00 HP5082~0320 58.00
HP5082-0375 POR HP5082-0386 POR HP5082-0401 POR HP5082-0438 OR
HP5082-1023 POR HP5082-1332 POR HP5082-2254 POR HP5082-~2302 10,70
HP5082-2303 5.20 HP5082-269 POR HPH082-2711 23.15 HP5082-2727 POR
HP5082-2800 1.00 HP5082-2805 4.45 HPH082-2835 1.00 HP5082~2884 POR
HPS082-3039 6.70 HP5082-3040 36.00 HP5082-3080 2,00 HP5082-3188 1.00
HP5082-3379 1.50 HP5082-6459 POR HP5082-6462 POR HP5082-6888 POR
HP5082-8016 POR HP5082-8323 POR K3A Kemtron 7.00 MA450A POR
MA475 POR MA40008 POR MA41487 POR MA41765 POR
MA11766 POR MA43004 48.00 MA13589 POR MA43622 POR
MA43636 POR MA45104 27.00 MA47044 POR MA47051 25.50
MA47100 3.05 MA47202 30.80 MA17771 POR MA47838% OR
MA47852 POR MA49106 37.95 MA4U558 POR MABE731 125,00
* OQUH STOCK CHANGES DAILY SO CALIL, IF IF THE PART YOU NEED IS NOT LISTED] $# 55t as s b b s st s s ahksma ks sk h ok h s 65k a kb Ay ax ks dh
For information cail: (602) 242-3037
TO" FI’OQ Numbel‘ “All parts may be new or ‘ ctro ‘c
surplus, and parts may be z c e
800‘528'01 80 substituted with comparable parts
(FOf Ordel‘s Onl ) it we are out of stock of an item.”
y PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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Electronic Specialty Co./Raven Electronics
# SU=01

Part # 25N28

26Vdc Type N Connector, DC to 1 GHz.

COAXIAL RELAY SWITC

Part

Amphenol

Part # 316-10102-8

115Vac Type BNC DC

$29.99

to 3 GHa.

ES SPDT

FSN

FXR

Part 300-11182
120Vac Type BNC DC
F5N 5985-543-1225

if
Lo

549,99

BNC To Banana Plug Coax Cable RG-58

$7.99 or 2 For $13.99 or

10 For

SOLID STATE RELAYS

P&B Model

PRICE EACH

Digisig,

PRICE EACH

ECT1DB72
$5.00

Inc. Model ECS5-215

§7.50

Grigsby/Barton Model GB7400

PRICE EACH

NOTE:

ek

$7.50

ltems may be

electronicy

substi

5985-556-9683

4 CHz.

$49.00

FXR

Part ¢ 300-11173
120Vac Type BNC Same
FSN 5985-543-1850

$39.99

w 0011173
VOLTS 130 47
ot

N\ s st

36 inch or BNC to N Coax Cable RG-58 36 inch.
$50.00 $8.99 or 2 For 515.99 or 10 For $60.00
S5vde turn on 120vac contact at Jamps or 20 a
10"% 10"x .124 aluminum. Heatsink with
silicon grease.
Svde turn on 240vac contact ldamps or 40amps on a
10"% 10"x .124 aluminum. Heatsink with

silicon grease.

S5vde turn on 240vac contact at l5amps or 40amps on a
10"% 10"%x ,124 aluminum. Heatsink with
silicon grease.

A

tuted with other

All parts may be new of
surplus, and parts may be
substituted with comparable parts
it we are out of stock of an item

brands or equivalent model numbers.

For information call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2(39/7289 $ 34.00 1182/4600A $500.00 ML7815AL $ 60.00
2E26 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-5007 102.00 4657 84.00 ML7855KAL 125.00
3-10007/8164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX400U7/8961 255.00 4637 P.0.R. 8106 5.00
3CX1000A7/8283 526.00 5675 42.00 8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700.00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F1 567.00 5836 232.50 8156 12.00
4-65A/8165 69.00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 35.00
4-250A/5D22 98.00 5867A 185.00 8285/PL172 500.00
4-40Q0A/8438 98.00 5868/AX9902 270.00 8458 35.00
4-400B/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 8505A 95.00
4-1000A/8166 444 .00 5893 60.00 8533W 136.00
4CX2508/7203 54.00 5894/A 54.00 8560/A 75.00
4CX250FG/8621 75.00 58948/8737 54.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/AZ9909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350F0/8904 140.00 6156 110.00 8683 35.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242.50* 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX1500B/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6L6 Metal 25.00
4CX100000/8171 1255.00 6293 24,00 6L6GC 5.03
4CX15000A/8281 1500.00 6326 P.0.R. 6CA7/EL34 5.38
4CWB00F 710.00 6360/A 5.75 6CL6 3.50
4D32 240.00 6399 540.00 60J8 2.50
4E27A/5-1258 240.00 6550A 10.00 60Q5 6.58
4PR60OA 200.00 68838/8032A/8552 10.00 6GF5 5.85
4PR60OB 345.00 6897 160.00 6GJ5SA 6.20
4PRESA/ 8187 175.00 6907 79.00 6GK6 6.00
4PR10C0OA/8189 590.00 6922/60J8 5.00 6HB5S 6.00
4X150A/7034 60.00 6933 22.00 B6HF5 8.73
4X1500/7609 95.00 7094 250.00 6JGHA 6.28
4X2508 45,00 7117 38.50 6JM6 6.00
4X250F 45,00 7203 P.0.R. 6JN6 6.00
4X500A 412.00 7211 100.00 6J56C 7.25
5CX1500A 660. 00 7213 300.00* 6KN6 5.05
KT88 27.50 7214 300.00* 6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
5728/T160L 49.65 7325 P.O.R. 6LQ6/6MI6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 .50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 12BY7 5.00
813 50.00 7735 36.00 12JB6A 6.50
NOTE * = USED TUBE NOTE P.0O.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED, OR SURPLUS.

ARE OUT OF STOCK OF AN ITEM.

NOTICE:

Toll Free Number
800-528-0180
(For orders only)

“'All parts may be new or
surpius, and parts may be
substituted with comparable parts
1f we are out of stock af an item.”

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

For information call: (602) 242-3037

cM“H z electroncy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK — OFF Page 150
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HEWLETT PACKARD SIGNAL GENERATORS

BOGA

606B

B12A
B14A

blbAs
15403

UNEX LABORATORIES THS-2
these heodsets come with aoto (o hook w to o J0M rodios and many other equlment.,
Perfect for Alrplanes , Hellcooters

hese Are Foctory New [n Sealed Boxes.

S0KHz to 65MHI In 6 bonds +-13.0utput Jevel odjustoble O, luv
to 3V into 50 ohms,Bullt-in crystal collbrator,&400 -1000H2

modulation, $ 650,00
Some 0s obove but has frequency control feature to allow oy
operation with WP B70BA Synchronizer. $1100. 00
10MHz to 4BOMHz,0-1uv-1V Into 50 ohms,AM,CW.or pulse mod-

ulotion, callbroted attenuator. $ 500.00
10MHz to 420MHz, ©,1uv-0.5V Into 50 ohms,+-0.5% accuracy, 3
bullt-In crystal collibrotor, AM-CW or pulse output, $ 375.00

Imoroved version of puuulur 60€C.Up to IV output. Imoroved i
stability, low residual F $1450, 00

10MHz to 455MHz In 5 bonds +-1% frequency ocCcuracy with
bullt-in crystal callbrotor.Con be used with HP B/08A
S?n\hlunl zer, Output contlinuously odiustoble from .luv to
SV Into 50 ohms, #1100, 00

450-1230MHz ,0.1uv-0.5V Into 50 ohms,.colibroted output, $ 750.00

900-2100MHz with mony features |ncluding colibroted output
ond ol] modulotion charocteristics, % 500.00
Direct regding and direct contral from 1.8 to 4,2GHz, The

H,P.616A feotures «-1,50B colibroted output occurocy from

5127dBm to -dBm, The output Is alrectly callbrated In micro

yolts and dBm with continuous manitoring. Simple ocperatlon

frequency diod occuracy Is +-1% and stobility exceeds 0,005%-

/ C change In ombient temperature. Colibroted ottenuator |s
within +-1.548 over entire outpul bond. 50 ohm Impedance unl
nas internal pulse modulotion with rep rate vorioble from 40
Hz to 4KHZ,.vorloble pulsewidtnil to lOuseclond varioble pulse
deiuTll to 300usec).External modulating Inputs Increas ver .
sotility. $ 375.00

t

FLEX1COM HEADSET,

. Miblle Radios . or Just the Teleohone.

Limited Swpoly Only %4.95

$69.95

electromicy

“All paris may be new or 800-528-0180
surplus, and parts may be
substituted with comparable pars (FO!' Olﬂ.l"l 0""!1

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

It we are out of stock of an item."

6168 Same 0s obove but loter model & 600,00
6188 3.8 to_7.66Hz ronge,with callbrated outout and selection of s
pulse-FM or square wave modulotion. $ 600.00
618C Some os obove Dut later model. $2200.00
620A 7 to 11GHz ronge,with colibroted output ond selection of .
pulse-FM or squore wove modulation $ 750.00
6208 Some 0s above but later model. $2200.00
bZbA 10 to 15GHz,10mw output power With collbrated output and
pulse-square wave or FM modulotion. 1

87084 syncnronizer used with B0GB,bOSF.The synchronlzer 1S g
phase-lock freauency stobl]lzer which provides crystal-
oscillator frequency stobllity to 430MHz in the BUSF s 'erl
generator,Phase |ocking eliminotes eruDrmmLJ ang drif
resulting In excellent frequency stobll 87084 includes
a vernler which con tune the reference C‘dI ator over a ronge
of +-0.25% permitting freauency settability to 2 parts in 10
to the seventh,Provides g very stoble slonal that sotisfles
many critical ooplications.

(With HP BOGE or BOBF) $ 350.00
{Wlthout) $ 450,00

ELECTROMETRICS EMC-10 RFI/EM] RECEIVER
Low frequency onalyzer covering 20Mz to SOKHz freauency -
ronge.Extendoble to 500 KHz In wideband mode $2500.00

EMC-10

NF-105F  Emoire Devices Fleld Intensity Mete
Hos WF-105/TA,NF-105/TX,NF-105/T1, Nr 105/12 ,NF-105/1%
Covers 14KHz to 1000MHz. $2100.00

ALL EGUIPMENT CARRY A 30 DAY GUARANTEE.
EQUIPMENT 1S WOT CALIBRATED.

TERMS: DOMESTIC. Prepasd, C 0D of Credi Card
FOREIGN: Prapaid only, US me&ﬁfum'lam()nh

con' I-:LIﬂIlbllDrwllﬂ‘mU customad will be try Cash, Morey Order, of Cashiers Check. We are oy
bl we cannot mn—mmn«cohul‘onumnwn\'mwnmnwmldwm

CONFIRMING ORDERS: We Wulm:nnl mnmmmmurllwmmmux-ﬂ I campany
tuli.g.ﬂﬂﬂlllllll lmuﬂhr\ﬂm plasse mank FIRMING™ boldly on the order if 8 shipmants oc
e an order which is mmu:mcnm—mrmmmuhlmmcnmn:ummais\\.
annmu\-—pmlﬁnﬂwﬂdﬂlﬂ

CREDIT CARDS: W are now accepting MASTERCARD, VISA, AND AMERICAN EXPRESS

DATA SHEETS: When we have data sheets in s10Ck on dovices we will Supply Ihem with the order
DEFECTIVE MATERIALS: Al clawms for defective materials Mmus! bo Made withe 30 DATS after receipl of the ulr.‘ld All claima
h must

on |
atternd in any way. All return ilems must b packed properly o I will vold 81 warranties. ¥ do nol EESLME respONRIDIty for ship-
ing and handling charges incurred.

DELIVERY. Orders are usually shipped ife same day they ars placed of the next business day, unisss we are oul of
itarm. The customer Ihnu-!lnwmlu:mlumwm 0 b shorder the Hem Cur nonmal shi nct

on o the -dwl the package. Tes! Equipmaent i shipged onty by air and is
artangements Desn made 4o approved

FOREIGN ORDERS: All loreign citkers musl be prepaid with & Cashier's Check, of Money Ovder made oul in US. FUNDS I‘}NLI’
W are sorry bul GO 0. is nol .-.nwu 10 lormign countries and lter of credil are unacceplable as & fom of payment Furl
irdormation is available on reques

HOURS: Monday thu Friday 830 am. 1o 00 pom. Saturdays 830 am. (o 400 pm

INSURANCE: Ploass inciue 254 lor aach sdditional $100.00 over $100.00, UPS ONLY. Al insuied packages. are shipoed thiu UPS
Onty  you wish 1o haws 1 ahipped Ihvough fhe pos! offics thare i & $5 00 fow which i acitional 10 th Shipping, handling and in
uf B

& On an

method in o U
i colhect uu‘ﬂl v

OPEN ACCOUNTS: Wa regret that we do not issus open acoounts

ORDER FORMS: Mew order forms are inchuded wifh esch order 1of your convendance Adaiikonal ordes lorms are availabie on
reGues!

PARTS: We reserve the right 1o substitute or replace any item with a part of equal or comparable
specilication

POSTAGE: and in the U.S., Canada, and Mexico is $3.00 for ground ship-

mants, all othe countries is !& 50. Alr rates !I’! available at the time of your g All foreign orders

please include 25% of the ordered amount for shipping and handiing. C ‘s are shi AR
ONLY

PREPAID ORDERS: Orders must be accompanied by a check
PRICES: Prices are subject to change without notice
PURCHASE ORDERS: We accap! purchasa ordars only whan they are accompanied by a check

RESTOCK CHARGES: If parts are returned to MHZ ELECTRONICS, INC. due o customar error, Ihe
customer will be held responsible for all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must accompany any return; ! copy of
our invoice, return authorization number which must be rior to shipping the mer

back. Returns must be done within 10 DAYS of receipt of parcel. Return authorization numﬂats can
be obtained by calling (602) 242-8916 or notitying us by post card. Return authorizations will not be
given out on our 800 number.

SALES TAX: ARIZONA residents must add 6% sales tax, unless a signed ARIZONA resale lax card
is currently on file with us. All mwng.laud by persons oulside of ARIZONA, but delivered o per-
sons in ARIZONA are subject to the 6% sales tax

SHORATAGE OR DAMAGE: All claims for shortages of damages must be made within 5 DAYS of
receipt of parcel. Claims must include a copy of our invoice, along with a return authorization
number which can be obtained by contacting us at (802) 242-8916 or umjmf u post card. Authoriza-
tions cannot be on our B0O number. All items must be properly packed. If (tems are not propery
rm:koﬂ make sure to contact the carrier 5o that they can come oul and inspect the package before

t I8 returned 1o us, Customers which do not notity us within this time period will be held responsible
for the entire order as we will consider the order complete.

OUR 800 NUMBER IS STRICTLY FOR onnerﬁ ONLY (B00) 528-0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8916 or (802) 242

—

For information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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Clean up the
radio/computer
clutter.

For less than $250
you can make your
investment in yourself
pay off!

Chances are you have spent a couple
thousand dollars on setting up a comput-
er system that gets a lot of your work
done. But sometimes it gets to be work
to work at it.
| know that when | have to move two pro-
gram manuals and a pencil holder to boot
up the disk drive, it is work. When there
is an unlabeled floppy (that | am going to
identify some day) on top of the monitor
and the business check-
book is on top of the printer
and | will remember (|
hope} before the next “re-
port” comes through .
that is work.

| found the annoyance of my own “com-
puter clutter’” was even worse than the
extra work the disorder created. And that
is when | started looking for some practi-
cal furniture for my computer set up. Since
| had already spent a lot of money on the
system itself, | was really dismayed when
| found out how much it would cost to get
a decent-looking desk or even a data table
for my equipment. $400 .. . $500 . . . even
more for a sleasy unit that looked like junk!
In fact, it was junk! And it took a long time
for me to find something that was really
worth the money . . . and more.
A lot of my working day is spent with my
computer, and | will bet a lot of your time
is too. So | figure a "home’” for my sys-
tem—a housing that is good looking as
well as efficient to work at—will pay off
two ways:

1. Less work: an efficient and orderly lay-
out will save me time and energy.

2. Personal satisfaction: good quality fur-
nishings look better; they just plain feel
better to work at too.

So imagine how good | felt to find the

“Micro-Office” Work Center! These are

fine pieces of computer system furniture

that make my office-at-home as pleasant

a place to work as it ought to be. And the

biggest and best surprise is the low, low
price for such good quality.

Here is what you get—all for only $249.50
plus shipping.

e Mar-resistant work surface. Your choice
of oak or walnut grained. Work surface
height is adjustable to your keyboard, your
chair, your height.

o Two shelves plus work surface exten-
der. Both shelves tilt to lock in position so
that monitor faces you—in a position that
does away with screen glare squinting and
neck craning forever. Retainer bar keeps
equipment from sliding off shelf. Snap-in
bookends hold reference manuals and
programs

e Strong, sturdy and steady. All-steel
welded frame construction is concealed
by top-quality wood grain surfaces with
finished trim. Adjustable floor levelers in-
cluded. The work center Is really a piece
of fine furniture.

e There is no risk in buying from us either.
We will make a full refund of purchase

MICRO- OFFICE

- WORK CENTER

(.

- e

price plus shipping charges if you return
the workcenter within 30 days for any rea-
son whatsoever. In addition, the product
is warrantied for any defects in materials
or construction for a full year from date of
purchase. This is a no-risk investment in
your own productivity and work efficiency
that will pay off for years to come—even
if you do not yet have a microcomputer of
your own

o Take your choice for your own work
center decor

Order 48-inch unit in walnut, #2KP0-945,
or in oak, #2KP0-947. Only $249.50 for
each unit plus $20.00 shipping charge
On orders for two or more units at the
same time, shipping charge applies to only
the first unit ordered. Shipment made
UPS, so we cannot ship to post office
box. Illinois residents please add $15 per
unit sales tax. Please allow 10 extra days
for personal checks to clear. Sorry—at
these special offer prices we cannot ship
c.0.d. or bill direct.

CALL TOLL FREE TODAY WHILE SUPPLIES LAST: 1-800/323-8064.
In llinois call 1-312/251-5699. Or mail check with order lo:

Micro-Mart Distributors

Dept. HR * 1131 Central Street » Wilmette, IL 60091

More Details? CHECK — OFF Page 150
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book and product
REVIEWS

Computer Programs for
Amateur Radio

by Wayne Overbeck, N6NB,
and James Steffan, KC6A

Amateur Radio is an “information intensive”
avocation, Detailed and accurate records are im-
perative if you're working toward WAS, DXCC,
or VUCC awards. Contesting, too, requires that
accurate onginal and “'dupe’” logs be kept. And
if you're a DXer, you also want to know such
things as beam headings, distances to DX
stations, sunrise and sunset times for grayline
propagation, and much more. All this data can
be stored in a home computer and retrieved with
ease. But many hams use their home computers
for nothing more than video games, RTTY, and
Morse code applications because they don't
have the programming skills to do more. No
wonder until now, there haven't been many
programs available for Amateur Radio applica
tions. Those that were available were usually
written for just one machine and couldn’t be
used with others without extensive revision,

The authors of Computer Programs for
Amateur Radio — who have over 50 years of
Amateur Radio experience in all phases of opera-
tion, from contesting to electronic design -
were aware of this phenomenon and set about
the task of writing progams for just about every
aspect of radio operation. The programs will
work with most popular home computers

Chapter One dives the reader an overview of
the prd’glrams contained in the book. Programs
were selected according to two basic criteria:
first, that they be useful in the hamshack and
fully tested, and second, that they be compati-
ble with the most popular brands of home com-
puters. They can be used with the Apple Il, IBM
PC, TRS-80, Commodore C-64, and any other
CP/M and Microsoft BASIC unit. Owners of the
VIC-20 and Timex/Sinclair or Sinclair units will
find that a number of the programs will also run
on their machines.

You'll need at least 48K of memory and a disk
drive. A printer is optional but highly recom-
mended. Chapter One also provides a listing and
explanation for each program in the book.
Programs include Logbook, Radio Awards Data
Base, Grid Locator, Worldwide “"Catalog File,"”
Sunrnise Chart, Sunrise Calculator, Grayline,
Beamheading Chart, DX Display, DX Checker,
Dupe Checker, Dupe Print, Contest Logger,
Generalized Logger, Field Day Logger, Sweep-
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stakes Logger, Log Print, Antenna Scaler,
Antenna Evaluator, Phased Vertical Pattern
Plotter, EME System Analyzer, Moontracker,
and Skylocator.

Now that you know what you're going to get,
are you ready to use it all? Anticipating that
readers would need additional help, the authors
devoted Chapters Two and Three to a discussion
of microcomputers in general, including their
evolution and associated hardware. Chapter Four
provides an overview of some of the problems
often encountered; it's not meant to discourage,
but rather to prepare the user for the potential
problems that can and will occur. Chapter Five
is a rather complete discussion of BASIC (Begin-
ners All-purpose Symbolic /nstruction Code) in
cluded for the purpose of providing a solid
grounding in the most frequently used computer
language. While BASIC is slower than assembly
language, it is quite flexible and easy to write
and revise. To illustrate how BASIC is used, the
authors use a "Mini Logger”' program as an ex
ample. A flow chart and full step-by-step descrip
tion of the program assist the reader in learning
the program.

The rest of the book, Chapters Six through
Ten, are devoted specific programs. Each pro
gram is fully discussed, documented, and
presented with hints to help the reader obtain
maximum use of each

The authors have gone to great lengths to pro
vide all the information necessary to help readers
get the most out of their home computers.
Beginners and experts alike will find this book
full of helpful information

Computer Programs for Amateur Radio is
available from Ham Radio's Bookstore, Green-
ville, New Hampshire 03048, for $16.95 plus
$2.50 shipping and handling.

Circle #301 Reader Service Card.

NIACH

Clandestine Confidential

A new book published by Universal Electron
ics, Inc., covers the world of clandestine broad

CLANDESTINE

casting yesterday and today. Subject areas cov-
ered include clandestine DX'ing, the history of
clandestines, a listing of 30 active countries with
their frequencies, discussion of where new clan-
destines may surface in the future, and clandes

tine QSLing. A list of clandestine station ad-
dresses is also provided.

The retail price of Clandestine Confidential is
$8.95 plus $1.75 shipping and handling in the
U.S. and Canada.

For further information, contact Universal
Electronics, Inc., 4555 Groves Road, Suite 3,
Columbus, Ohio 43232,

Circle £321 on Reader Service Card.

ATV repeater transmitter

A new 40-watt PEP ATV repeater transmitter
is available from P.C. Electronics. The 7 x
19-inch rack panel RTX-4 transmitter comes
crystalled for the normal ATV repeater output
frequency of 421.25 MHz, but can be ordered
for any other frequency in the 70 cm Amateur
band between 420 and 440 MHz for transmitting
weather watch or other emergency service
bulletins, NASA space shuttle video, or even
beacon and base station use.

The transmitter accepts the normal 1-volt
composite video, either color or black and white,
and mike or line audio. Besides the video out
put from a color TV/monitor normally used in
the repeater application, any device with a com
posite video output, such as a camera, VCR,
computer, TVRO, etc., can simply be plugged
into the front panel jacks and transmitted.

The RTX-4 contains the VOR (video operated
relay) module, which keys the transmitter on
only when a video signal containing the normal
horizontal sync frequency around 15.75 kHz is
sensed at its video input. This prevents false
keying from military radars, commercial radio
positioning, and other Amateur modes that may
be sharing the repeater input frequency range.

Power requirements are a regulated 13.8 VDC
at 8 amperes and 120 VAC at 0.1 ampere for
operation. Notes on how to successfully assem-
ble a complete basic ATV repeater system for
under $2000 and the technical considerations
unique to ATV are included.

For more information on this ATV transmit
ter and other ATV products, contact P.C. Elec
tronics, 25622 S. Paxson Lane, Arcadia, Califor
nia 91006

Circle r302 on Reader Service Card.



ham gear protection

The new 40-page catalog from Electronic
Specialists includes a line of protection and n
terference control products designed to prevent
costly damage from lightmng or power line
spikes and disruptions or interference from
power line carried EMI and RFI. Protective de
vices include AC line voltage regulators and con
ditioners, modem and phone line surge suppres
sors as well as equipment isolators and filter

SUppPressors

HI-TECH EQUIPMEN’
PROTECTION &
INTERFERENCE
CONTROL

CATALOG

™

o S—

——

Typical protection and interference problems
re described in the text, together with suggest
ed solutions for various Amateur and other com
nunications installations, as well as numerous

ipplications for hi-tech equipment protection and

nterference condrol
For more information, contact Electronic
Specialists, Inc., 171 South Mamn Street, P.O

RBox 389, Natick, Massachusetts 01760
Circle #303 on Reader Service Card

DMM/DCM

MCM Electronics has introduced the Temma
Combination DMM/DCM meter with hFe tran
sistor gain tester. The unit measures voltage

urrent, resistance, capacitance and hFe on the
clear 1/2-inch, 3-1/2 digit LCD display

A capacitance measuring socket gives direct
measurements of capacitors, along with a tran
sistor hFe. The color-coded panel allows users
easy identficaton ot tunction and range settings

Safety features include input overload prote
tion, single fusing bwith a spare fuse inside), and
stress relief test leads. The Temma Combination
DMM/DCM meter comes in a convenient carry

ing case, with alligator clip hFe leads and has

entury/22

A 50-Watt, 6-Band CW Transceiver
that combines excellent Performance, Reliability,
Simplicity of Operation, and Low Cost.

THE RETURN OF THE CENTURY! THE NEW 22
IS BETTER THAN THE ORIGINAL — SMALLER,
LIGHTER, MORE FILTERING, WITH AGC AND
ALC. 12 Vdc OPERATION AT 5 AMPS,
TRANSMITS FULL BREAK-IN CW WITH 50
WATTS INPUT. CENTURY/22 ONLY $389. SEE
YOUR TEN-TEC DEALER OR WRITE—

Mol rec =
SEVIERVILLE, TENNESSEE 17062

MATCH MOST ANTENNA-FEEDLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles, inverted vees, beams quads,
verticals, mobile whips, random wire, etc. that are fed by
coax, balanced line or single wire
MAXIMUM POWER: 300 watts RF
INPUTS (selectable from front panel)

3-coax: 1-direct, 2-direct or thru tuner

1-balanced line (4:1 balun inc.) or single wire
IN-LINE CALIBRATED WATTMETER INCLUDED

ALSO IN STOCK
KITS: for HF, VHF, UHF & Test Equipment

COMPONENTS: Toroids, Hods & Beads. Resistors

ANTENNA TUNER

i : T Inductors. Capacitors, Antenna Components & Wire
lewslar — oa.
Fully Assembled $69.05 1984-85 CATALOG 50¢
and Tested 2 SEE US AT
Plus $3 00 Shipping & Handling BOXBORO Box 411H, Greenville, NH 03048
(603) 878-1033, lelex BBT697
» 193 o o
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*EASY ASSEMBLY
*NO MEASURING
*ALL STAINLESS HARDWARE *BUILT TO LAST

MOSLEY...A Better Antenna...
For New and Oid

*LOW SWR

Whether you are just starting out or trying to
complete the Honor Roll, Mosley offers a Full
Line of Tri-Banders which will mechanically and
electronically outperform the competition. For
the new ham with limited space and pocket
book, start with our TA-31 Jr. rotatable dipole
You can make our TA-31 Jr. into a 2 or 3 element
as your needs increase

If you start with the need 1o run higher power,
then the TA-31 is for you. This also can be made
into a 2 or 3 element beam as you expand your
slation

For the ham that wants a littie more performance
out of a Tri-Bander but is limited in room, then
our CL-33 on a 18 foot boom is the way to go
For those that want MONO BAND performance
out of a Tri-Bander, want to hear better, and be
louder, the CL-33 Is for you

For the ham that wants to start right at the top,
the PRO-37 is the antenna that will give you king
of the hill performance. It is the broadest band-
ed, highest power, best performing Tri-Bander
in our line

Compare ours before buying any othér antenna
All stainless standard, all heavy telescoping
aluminum elements which means better quality
and no measurement. Ease of assembly gives
you a quality antenna with consistent perfor-
mance. Qur elements are pre-drilled so you will
get the same perlormance as we do. All of our
Tri-Banders come with a 2 year warranty.

It you are a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad to ex-
plain why MOSLEY is A BETTER ANTENNA

These and other MOSLEY products are available
through your favorite DEALER. Or write or call
MOSLEY for the DEALER neares! you

Mostog| T )s o

1344 BAUR BLVD. ST. LOUIS, MISSOURI 63132
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*2 YEAR WARRANTY
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products

a one-year warranty. Battery operated, the LCD
display indicates low battery condition. The price
is $74.95.

For more information, contact MCM Elec-
tronics, Centerville, Ohio 45459,

Circle F304 on Reader Service Card.

ShackMaster™

A new product from Advanced Computer
Controls, Inc., allows remote control of your
shack and effective communication with family
members over your home equipment.

ShackMaster's™ crossband linking capabil-
ity allows you to access your high performance
home station from VHF/UHF, either by simplex
or through repeaters. Telephone access permits
remote control of your home station from any
Touch-Tone telephone, and BSR X-10 shack
control offers Touch-Tone remote control of
120-volt devices with Touch-Tone commands,
over the air or over the phone.

The ShackPatch™ feature, a remotely con-
trolled intercom, permits remote control of your
home equipment, allowing third parties to par-
ticipate. Based on the same principles as an
autopatch, it leaves you in complete control of
your station at all imes. An electronic mailbox
permits you and your family to leave messages
for each other, to be retrieved when convenient.
Finally, a simplex autopatch is available when
it's necessary to make a phone call.

Based on ACC's proven repeater control tech
nology, ShackMaster™ includes electronic syn-
thesized speech with a custom vocabulary, mak-
ing it easy for anyone to use. It interfaces to up
to three transceivers, the phone line, a local
speaker, and microphone.

For more information, contact Advanced
Computer Controls, Inc., 10816 Northridge
Square, Cupertino, Califorma 95014.

Circle #305 on Reader Service Card.

RTTY/CW computer

interface

DGM Electronics, Inc., has introduced their
new DGM-1 RTTY/CW computer interface,
which simply connects between any transceiver
and computer and works with almost any
RTTY/CW software on the market because of
its versatile |/0 circuitry.

The RTTY demodulator provides strong per-
formance even on the weakest, noisest signals
that can be found. This is because of the sensi-
tive mark and space active filter demodulator,
rather than a phase-locked loop, as found in
other low cost interfaces. This unit copies both
the mark and space tones, not just the space
tone. The demodulator section is preceded by
a bandpass filter to provide excellent adjacent
signal rejection. A three-pole post detection filter
provides optimum signal-to-noise reception of
the RTTY signal. The 170, 425, and 850 Hz shift
selector provides fast and accurate shift selec-
tion; shift can also be reversed with the use of
a front panel pushbutton. An LED bargraph and
mark/space LED indicators provide positive tun-
ing indication. Scope outputs are also provided
for the ellipse tuning. A function generator chip
is used to provide a stable, sinewave AFSK out-
put to your transmitter. This interface will also
key your FSK input. Automatic or manual PTT
control can also be selected by a front panel
pushbutton.

The CW demodulator, centered around 800
Hz, includes bandpass filtering to reject nearby
signals. Both positive and negative CW keyed
outputs are provided on the rear panel.

The rear panel contains a standard 5-pin |/O
connector for TTL level interfacing. These signals
can be inverted so that just about any software
can be used with the interface. An RS 232 con-
nection is also included for use with computers
requiring these voltage levels.

The DGM-1 RTTY/CW computer interface is
housed in a compact 1-1/2 x 7 x 7 inch alu-
minum enclosure to provide excellent RF immu-
nity. The unit is powered by a 120 VAC wall
transformer, included with the interface. The
price of the DGM-1 is $149.00.

For more information, contact DGM Electron-
ics, Inc., 787 Briar Lane, Beloit, Wisconsin
53511.

Circle #306 on Reader Service Card.

coax checker

North American SOAR Corp.'s Model 1500
coaxial cable length checker was designed to
meet the needs of cable manufacturers, users,
and installers.

The length of coax and its termination —
whether on a reel or strung out — is essential
information for anyone who works with it.
Using the Model 1500 coax checker, damaged
cable in plenum, conduit or in free air can be
checked for shorts or opens. The device provides
numerical indication to the short or open in feet
or meters and indicates the state — either short



or open — on a 4-digit LCD readout. This unit
can measure all types of coaxial cable in lengths
ranging from 10 feet to 6500 feet. The pulse
reflection technique used as its measuring
method allows for fast cable length indication.

Totally portable, the unit measures only 7-3/8
x 2-1/4 x 7 inches and weighs only 3 pounds
with batteries. Priced at $499 in small quantities,
it is supplied with 6 Ni-Cad rechargeable bat-
teries, a battery recharger/AC adaptor and a
car/truck cigarette lighter adaptor.

For more information, contact North American
Soar Corp., 1126 Cornell Avenue, Cherry Hill,
New Jersey 08002.

Circle F307 on Reader Service Card.

Triplett hand-size tester

The new Model 310-T5 hand-held V-O-M just
introduced by Triplett Corporation offers an ex-
tended AC/DC voltage range up to 1200 volts
for extra versatility in making laboratory or in
field measurements on industrial, commercial,

or consumer electronic/electrical equipment
The tester has a sealed range switch for im
proved resistance to contaminants and new,
safety-designed test leads to provide optimum
user safety. The drop-resistant case is high
impact thermoplastic to endure rugged use.

Only 2-3/4 =« 1-5/16 = 4-1/4 inches, the
Model 310-T5 has an easy-reading, 2-1/8-inch
scale meter which is self-shielding and is pro
tected against overload. Full scale accuracy 1s
+ 3 percent DC and +4 percent AC

Ranges include: 0-1200 VDC and VAC in b
ranges; 0-200 megohms in 4 ranges; 0-600 DC
milliamperes in 4 ranges with a 0-600 micro
ampere (250 mV) range. A convenient single
range selector switch is provided.

Tester sensitivity is 20,000 ohms/volt DC and
5,000 ohms/volt AC.

Priced at only $70, the one-year warranteed
Model 310-T5 tester is furnished complete with
42 inch safety test leads, screw-on alligator
test clips, batteries and a comprehensive instruc
tion manual. Optional accessories include the
Model-10 clamp-on AC ammeter, Model 101 line

T Barry Electronics Corp.

For the best buys in town call
212-925-T000

Los Precios Mas Bajos en Nueva

- =/ York

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK

Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 630 PM Thurs. to 8 PM
Come lo Barry's lor the besi buys in lown

LD WIDE AMATEUR RADIO SINCE 1950
Your one lource l'ur all Radio Equipment!

e -

|
“See you at Boxboro,
September 29th-30th™
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TOROIDAL CORES

Shielding Beads, Shielded Coil Forms
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TROUBLESHOOTING
MICROPROCESSOR-BASED
EQUIPMENT
AND
DIGITAL DEVICES

Attend this *highly acclaimed seminar and
master the essentials of microprocessor main-
tenance. Gain a firm understanding of micro-
processor fundamentals and learn specialized
troubleshooting techniques.  $695.00

1984 FALL/WINTER SCHEDULE
* Washington, DC - September 11-14
= Boston - September 18-21
* Phoenix - October 9-12
* Los Angeles - October 16-19
* Atlanta - November 6-9
* Miami - November 13-16

* Newark - December 4-7

_*References provided upon request.
MICRO SYSTEMS INSTITUTE
Garnett, Kansas 66032

(913) 898-3265

+» 169

OF HAM-TV!
Armateur Radio operatons m the 1U80 s are discovering the
fasnating “World of Amareur Televimon'™ Be it Fast Scan TV
(FSTV. Slow Scan TV (55TV), Facumile (FAX) or somewhere
ot . Video communicanons modes ate glowang a1 an
e ; pace
New advan s are taking place m High-Resalution/ Color
55TV and the use of personal compurers for ATV graphins
55TV —FAX—RTTY communicatior RETEM IV EVEn RIOWINE

n MICKOWAVE and TVRO apy

AY ATV MAGAZINE™ has suppao

Amateut Specialized Cor

wunce 1067 — gwer 17
the UNITED STATES ATV

o grow rapidly Interesied

vears” And now. unde

ple sue avaslable for  $2 30 ppd

A5 ATV MAGAZINE™
P.O BOX H
LOWDEN, IOWA 52255

- 116

1296 & PHASE Il
MAKI UTV 1200 - $499°5
MAKI 20W AMP - $430°°

KT 200 ET

'0-10 TRACKING PROG.
TIMEX / ZX - 16K
Vic-Basic $12.95
Also Avail. w/RS & STS
SASE for full details on the

Timex/ZX AUTOTRAK ROTOR
COETROI.LER

5717 NE 56th, SEATTLE, WA 98105
206-641-7461 v 202
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NEW

products

separator, carrying cases and replacement test
leads.

For additional information, contact Triplett
Corporation, One Triplett Drive, Bluffton, Ohio
45817.

Circle F308 Reader Service Card.

In-line coax relays

In-line coaxial relays can remotely select from
up to nine antennas using a single coaxial cable
to the radio.

IN/BS
Inline Coaxial Relays
[ p it el
Remote-Switchable H
Coaxial Relays for 3
Radio-Antenna = R
Interconnection 11
(\
For Use In: '\ o=
® Ham *'Antenne Farme' | O\ s
® Marine Radio Bystams » ¢
s G l:-l:l_ | 14
L e
RF Interplant A :
A ol e
|
= y D —
' e R
M Bt et e e ]
Taraw pie - -
=T Th U=
M 3 = '
o= J o 8 A
= = g0 BT
= : - r
w e

The two and three-output relays can be
arranged in systems to select from among multi-
ple antennas, pair different antenna-radio com-
binations, or connect a series of radios to a single
broadband antenna. The various relays cover
some part of the 0-900 MHz range, and feature
high power handling, long life, and weatherniza-
tion. These systems as relays, together with an-
cillary couplers, switches, and power supplies
are described in catalog IN/84. They range in
price from $401to $66, depending on configuration.

For more information, contact Microwave Fil-
ter Company, Inc., 6743 Kinne Street, East
Syracuse, New York 13057.

Circle #£11 on Reader Service Card.

solder kit

A new selection of solders for virtually any
type of soldering job — including metal, alumi-
num, and electrical wiring is available from
Multicore Solders. The "All Purpose Solder Pak"
contains an assortment of multiple-core con
struction wire solder for self-fluxing action. The

correct flux formulation and alloy composition
provide the ideal combination for different sol-
dering jobs: metal, aluminum, or electrical/
electronic. No pre-cleaning of surface is neces-
sary. Each plastic dispenser has a convenient
hook-eye cap for bench-top storage.

Included in the selection are Arax Solder for
general metal repair, Alu-Sol Solder for alum-
inum, and Ersin Solder for electrical/electronic
connections.

For complete information, contact Multicore
Solders, Cantiague Rock Road, Westhury, New
York 11590,

Circle 310 on Reader Service Card.

Touch-Tone
remote control board

TTC300, is a new DTMF (Touch-Tone) Con-
troller Board that provides remote DTMF con-
trol of virtually any ON/OFF function via a radio
or any type of link with audio output, such as
wireline or phoneline. Typical applications in-
clude remote control of functions at a repeater
site or any location with a radio link.

The controller uses a new high quality crystal
controlled decoder IC, with high immunity to
falsing, decodes all 16 digits, and features 3
ON/OFF functions per main card. Easily ex-
pandable to any number of functions with expan-



sion cards, the board can be field programmed
using plug-in coded cards.
Its transistor switch outputs can directly

ANTENNAS & TOWERS }

of control function. THIS MONTH'’S FEATURES:

For more details, contact Spectrum Communi- SANTEC ST-142 — $279.00 HIGH-GAIN DISCOVERER 7-2 — §312.00 [
cations Corp., 1055 W. Germantown Parkway, HIGH-GAIN DISCOVERER 7-1 — $139.00 KDK FM-2033 — $279.00

Norristown, Pennsylvania 19401-9616.
Circle 1312 on Reader Service Card.

HIGH-GAIN DIRECTOR 7-3 — 5195.00
{Accessories in stock)

BUTIERNUT
oy — 10908 cushcraft

code teacher program

Cynwyn now offers MC-10 owners Morse A3 $205.00 AS0-5 §74.95 ARX-2B $34.05
Code Teacher, a program requiring 4K RAM. Ad 264.95 617-5 189.95 .‘\I-tz-ll 44.95
Available on cassette for $15 plus 5_2 sthping :;:: :;z; ‘:‘741!‘; ?;g % - ::II:IJ'IIJR '::;
and handling, Morse Code Teacher is designed R3 254,95 2208 88.00 = A144-20T 6495
for the beginner. It features three different prac- AVl 49.95 4108 5495 Al44-10T 46.00
tice routines that promote familiarity with the M:-‘ 87.95 424B 74.95 I Al4T-MB 26.00
code and can increase copying speed up to 5 :‘:3('0 ££ Stacking & Quad Kits! -
WPM. In the introductory routine, whenever any - 4 ', T - :H
letter or number on the computer keyboard is yga'"

pressed, the program responds with the equiva- THTDXS $419.95 ] o .
lent character in Morse Code. The second TH5MK2S 364.95  IBAVI/WB-S 59995 -~ [~ ROTORS
) : Explorer-14 295,00 14AVQ/WB-5 64.95 AR-0 $99.95
routine generates and sends characters one QK-710 add-on 8250 12AVOS 47.95 3 o i o
at a time from pre-determined letter/number 3928 Conv. Kit 14295  14RMQ 36.95 HAM.IV ;:203
groups and displays them on the screen for | 204BAS 245.00 |i’!15 399.95 X 259,95
checking. In the final routine, random letters and 205BAS 3»9es VXS 41.95 HDR-300 475.00
c are t at either 3 or 5 WPM fo
"ur“l.)er 5::;::: of one minute and displa et; ‘LIRE & CABLE (Coax quality guaranieed. 95%-plus shielding)
sopyin i I & LADLS
SEEy h diof B ot ¥ RG-213/U $0.29/ft. Rotor cable-standard 450 ohm line $0.09/M1.
on the screen at the end of each session. RG-8/U 0.28/11. (622 2.18)  SO.19/f. Faiae; Conparinid
For more information, contact Cynwyn, 4791 ., RG-8/U foam 0.27/1L. Rotor cable-hvy. duty {sohd) 0.10/11.
Broadway, Suite 2F, New York, New York RG-8X 0.16/ft. (6-18.2-16)  033/f. 1298, Conperweld
10034. = e 0.12/f1.
(sohd)
Circle #£313 on Reader Service Card. y 6 UnarcO-ROhn
We stock 25G, 45G, HBX, & HDBX towers Let us bid the self-supporting
L <l _All accessories available. FOLD-OVER crank-up wower of yur choice with
] towers shipped freight pre-paid to your QTH! the accessories you select
CW keyboard By 256 $46./sect. HBX48  $250.00 | HG.37SS  $700.00
The HD-8999 UltraPro CW Keyboard is a third- ab—g 45G 109/ sect. HBXS6 320.00 || HG-5258  1000.00
generation code computer designed to minimize | - FOLD-OVERS HDBX40  230.00 = HG-S4HD  1565.00
keying errors and increase the ease and accuracy = |58 L""J:""’ quote HDBX48  315.00 " HG-70HD  2540.00
of sending high-speed CW. A 64-character “"type Zj : L ';hnpp::d freight paid. Order tower with Hy-Gain
ahead” buffer permits typing faster than the j: antenna, rolor &‘;::1:“:;::\;111‘“.* Recieve free
keyboard is sending. Ten variable length buffers - - -r :
= 4| A tower isa major investment of time, money, and sweat. To be certain you get what you wan
- and need 1o complete your installation, first time around, we suggest you write us with your
- itemized needs and get our wrillen proposal. A few exira days now can save weeks of
- frustration and waiting later.
J' 3 Prces subgexct to change without
notice of obhgation. Minnesota
. rf enterprises e
Route No. 7 included except s indicated

N St. Cloud, Minnesota 56301 v 190 m D‘
v (612) 255-0855 |

eliminate waste when storing text, and messages “ “\Gh‘“ MM{/ l Hp
stored in the buffers can be compiled, corrected, ‘h\) 47)

A d)“ O’V
or transmitted with no more than one to three Y

keystrokes. A large, four-digit LED display in-
dicates many functions including speed, spac- EIAMBURGE EANM=0=RANMAN SN, SEPUT, 8, 1984

ing, weighting, serial number, remaining

. H MOSFET technology in American made mobile power
message character space, Input error, tune amplifiers. Bullt lor those who demand guality

mode, sidetone on/off, keyclick and individual
buffer protection. An 8-segment bar graph in- .C ik
dicates buffer protection. An 8-segment bar

raph indicates fullness of the type-ahead buf- -
Ay 915 North Main Street Soulhans. Tiows finosl amatiun radio doabor !

fer. Parameters are easily set from the keyboard, JIII'I'IBStOW“ NBW ank 147“1 v 210 PH ( 7 1 ﬁ ) B ﬁ 4 6 3 4 5

ontact us for all of your nmrur rodio nee

IMa’\J‘\

LARSEN, VA

PROWRITER, 'IE\H
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TUBES, SEMICONDUCTORS, IC'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

OA2
ICXBODAT
3.4002
3-5002
4CX250B/7203..
4CX1000A/8168.
4PRBOC/B252W
4X150A/7034
5AR4
5C22
5R4GB
BAKS
BALS
6AQS5
6CAT
6DJB
6JGEA
6JS6C
6KDB
BEVEA
BLEGC
6LF6
6LO6
6MJB
12AT7
12AU7
12AXTA
572B/T160L
TO5A
B11A
813
8298
Bi2A
B33A
BBGA
B72A
M-2057
5670
5684
5687
5751
S5B14A
5879
5894
6005
61468
6360
6528A
6550A
68838
7360
7558
7591A
7868
8072
gary
Be74
8875

8908

8950
MRF-453
MRF-454/A
MRF-455/A
ZNB0B4

& mmm ey nen swwu ©

BB77/3CX1500A7

§2.75
242.00
115.00

90.00

58.00
430.00
295.00

45.00

6.24
165.00
3.85
4.9
3.86
3.77
7.41
2.75
7.53
8.00
B8.85
6.92
6.83
B.85
8.85
899
3.87
3.47
J48

49.50

10.00

13.50

40.00

40.00

38.00
145.00

9.50

24.00

15.00

4.40
33.00
4.00
4.00
3.70
5.75
65 00
5.25
B.75
6.50
75.00
7.50
10.00
12.25
7.00
6.20
6.68
95.00
B.9%
210.00
220 00
475.00

12.95

11.50

19.95

19.95

19.95

15.00

SYNTHESIZED
SIGNA NERATOR

MODEL

SG-100E

MADE IN $399.95
UsA plus shipping

* Covers 100 MHz to 185 MHz in 1 kHz
steps with thumbwheel dial * Accuracy
+/— 1 part per 10 million at all frequen-
cies = Internal FM adjustable from 0 to 100
kHz at a 1 kHz rate » External FM input ac-
cepts tones or voice ® Spurs and noise at
least 60 dB below carrier » Output adjust-
able from 5-500 mV at 50 Ohms = Oper-
ates on 12 Vdc @ 2 Amp « Available for
immediate delivery = $399.95 plus ship-
ping = Add-on accessories available to ex-
tend freq range, add infinite resolution, AM,
and a precision 120 dB attenuator « Call
or write for details  Phone in your order
for fast COD shipment

VANGUARD LABS
196-23 Jamaica Ave., Hollis, NY 11423
Phone: (212) 468-2720  »~ 211

VIC 20 & C64 USERS

A Powerful MSO!

Now you can own your own MS0! Your computer and
any interface plus our menu driven, machine lan-
guage Radio Bulletin Board Service software will give
you and your MSO users a powerful mailbox with the
following features

* Read. wnte & delete messages

e List a directory of all messages

e 5can directory of messages

e User selectable baud rates

® Automatic date and time keeping

® Automatic time out leature

e Automatic 1D of your call

* Automatic indication of memory used

® 3 modes - MS0, SYSOP & Direct RTTY

® Works with or without disk drive

» Specifically for VIC 20 (B k min) or C64
Software package includes — manual, program dis-
kette or cassette and interface cable

$49.95 plus $1.90 postage
(Kantronics interfaces add $5 00)
Ph. (818) 957-7550
Vid-Com w213
Communication
3131 Foothill Bivd . #H « La Crescenta. CA 91214

Full line of Sylvania ECG Replacement
Semiconductors Always in Stock.

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-

count Prices

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Out of Town, Please Call
Toll Free: 800-221-5802 and Ask For

“REUBEN."
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TRANSLETERONIC
\y  INC

1365 39th STREET, BROOKLYN, N. Y. 11218H

Tel. 212-633-2800/Wats Line 800-221-5802
TWX 710-584-2460 ALPHA NYK.

FCC LOWERS
REQUIREMENTS —

GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make obtaining a High-level
Radio Telephone License much easier now
Eliminate unnecessary study with our shorl-
cuts and easy 1o follow study matenal. Obtain-
ing the General Radio Telephone License can
be a snap! Sample exams. also seclion cover-
ing Radar Endorsement

A small investment for a high-paying career in
electronics

$19.95 ppd.

Satisfaction Guaranteed

SPI-R0O DISTRIBUTING

P.0. Box 1538 v 203

Hendersonville, N. C. 28793

ﬂ We now accept MC and VISA w

Give card #. exp. date, and signalure iy

products

and battery back-up of the CMOS memory re-
tains buffer contents and last-used parameters
in the event of power failure or the keyboard's
being turned off. Three different, four-level code
practice modes are built in, as are turn-on cir-
cuit diagnostics, a sidetone oscillator, and
speaker.

For more details, contact Heath Company,
Benton Harbor, Michigan 49022,

Circle #309 on Reader Service Card.

UHF fixed station

antenna

The new G6-440 UHF antenna for
fixed station or repeater use was re-
cently announced by Hustler.

Based on the popular G7-144
VHF antenna, the new UHF anten-
na delivers 6 dBd gain through the
use of stacked 5/8-wave brass ra-
diator sections, series phased, and
sealed in an ultralight, tapered fiber-
glass radome.

Mechanical integrity is assured
with the use of aluminum and stain-
less steel components. Coaxial cable
termination is accomplished through
the use of a hub-mounted, moisture
resistant, 'N'' type connector.

The antenna is factory tuned at
440 MHz, with a typical VSWR of
1.15:1, and exhibits an 18 MHz
bandwidth under 2:1. Its overall
height is 88 inches, with a wind sur
vival rating of 120 MPH.

For further information, contact
Hustler, Inc., 3275 North B Avenue,
Kissimmee, Florida 32758.

Circle F315 on Readef Service
Card.

Touch-Tone decoder
and encoder/decoder

Midian Electronics, Inc. has introduced the
TTD-3and TTC-3. The TTD-3 is priced at $569.95,
and the TTC-3 is priced at $85. The TTD-3 is a
1 to 4-digit diode snip programmable anti-falsing
DTMF decoder. It can decode, A,B,D,D,* . #,
1-0. It has a 2400-Hz ring tone, momentary horn
output, latchng call light, and positive or negative
squelch output. The unit measures 1.17 = 1.15

« 0.3 inches.

The TTC-3 is a combination encoder/decoder
with all the features of the TTD-3 plus push-to
talk, sidetone audio to the speaker and adjustable
audio output, and all the 16 standard Bell System

touch tones.



For additional information, contact Midian
Electronics, Inc., 2302 East 22nd Street, Tucson
Arizona 85713.

Circle £314 on Reader Service Card.

code and theory tapes —

in stereo

Gordon West's Radio School offers over 30
individual 1-1/2 hour long code speed-building
courses on stereo cassettes, There are also over
20 individual tapes covering theory for examina-
tion preparation, and 10 tapes dealing with
Amateur Radio equipment installation
techniques.

West's stereo technique allows students to
play the tapes in a variety of ways to satisfy their
individual learning requirements. Any tape player
with a balance control can be used to fade out
the voice channel as needed. Played on a
monaural tape recorder, the student hears both
channels.

Radio School also offers complete 4-cassette
theory courses covering the new FCC questions
from Novice to Extra class. These theory courses
feature the “live sounds’” of Amateur Radio
operating to assist the student in recognizing
some of the topics discussed on the tape.

All Gordon West Radio School tapes are
available directly from Radio School, 2414 Col-
lege Drive, Costa Mesa, California 92626.

Circle 1316 on Reader Service Card.

all-plastic potentiometers

Mouser Electronics has announced the release
of a new hi-rel potentiometer said to have been
designed for safety.

The 31N series pots are suitable for applica-
tions requiring both high voltage and high insula-
tion resistance. Both body and shaft are made
of flame-retardant nylon with a conductive
plastic element. These pots can handle a work-
ing voltage up td 315 VAC (630 VAC peak)
with a minimum insulation resistance of 1000
megohms.

They are linear taper and are power rated at
1/4 watts at 20 degrees C. Resistance tolerance
is 20 percent and terminal resistance is a maxi-
mum of 5 ohms. Insulation voltage is 450 VDC.
The pots measure 0.79 x 0.6 x 0.68 inch shaft.

Production quantities are available from stock
in values from 1 K to 1 M and come complete

AUTO WOODPECKER By ANKER

- ™ W i
.' illluun

AnmJ
AL

MO seae |

MODEL SRB2

- FINEST WOODPECKER BLANKER
AVAILABLE

- AUTO--TRAK
FOR HANDS OFF OPERATION

- ELIMINATES 2 WOODPECKERS AT ONCE

SASE FOR DATA SHEET

ALLComm

5717 NE 56TH SEATTLE, WA 98105
(206) 641-7461 v 105

APPLIRED INVENTION

E FOR SOLID STATE | STATE-OF-THE-ART

GaAs FETS by MITSUBISHI

Ku Band Very low nowe and medm powe!
NEw MGF 1100 Dual Gate Gaks FET 2 50BNF @ 4Gtz § ras
MGF 1207 (1402 chip i a 1200 package] $ 970
MGF1404 GUARANTEED 0 B50BNF & 4GH2 86660
MGF1402 - D4 dBNF @ 432, 1) GENF @ 4GH: 51400
MGF1412 GUARANTEED 0 8, 0.9 or 1.0 dBNF @ 4GHz $21. - 33475
Algg MGF1200, MGF1 400, MGF1403 and medum power MGF1801

MICROWAVE MODULES
MITSUBISHI X BAND ybed integrated Crcuits with
Deelactnc Resonator (0 1 2084/ * C) Gads FET Oscillators
FO-1010X 10 4 GHz, 1 5mw out. UERY 00 Flangs
FOA2I0Y - 11 5 or 12 0 GHz, UEA1 20 Flange
* FO-UP11KF  Comgpilete beterodyne Fx, 10 468 Grr LO
Use with 2 Gz IF for 12 GHz Satelite TVRO
* FO-DP13KF Doppler Modole 10 525 GHz UERT0D Frange
* X-Band 15 dBG e cast hom antenna (UER100)
* GaAs FET Preamp 1 7 2 1| Gz, 2 0-2.35 GHu. 20BNF

COMPONENTS

AL THE SOURCE for RETICOM Universal Active Filters
RS820 dagitally programmed switched capacilor Mher
RS821 dual resiston programmed SCF
RS2 quad resision programmed SCF

Apphcatan notes

OPTOELECTROMICS from MITSUBISH and SIEMENS

CW LASER DWDDES, HIGH DUTPUT MLEDS, CALL

PN PHOTO DDDES, FIBER DPTICS, MORE!
MRF 901 Substiute 2SCIBTE, Fi=TGHz 2 208NF @ 1GHr $ 150
HEC 64515 dirac! rep Seemens BFO 74 § 066
LEADLESS DRSX CAPS 100 220 470. 680, 1000 pF 100§ 750
MICROWAVE CHIP CAPS  Vory low loss VITRAMON PG00 sernes
GOZ(0 71 4 GHr) GO 32 6.GHe GOV(2 64 2GH2) $1
VITRAMON VHF/UHF NPO chips 10100 1000 o 58 25
AB type FWSH 1000p! Feeditvu $07
STRIPLINE SNUTTLE TRIMMERS (VOL TRONICS) 01 25 058 0pF § 334
M0 SEALED CERAMIC PISTOM TRIMMERS (V0L TRONICS) 0 6 9 OpF § 358

2

Thermo Electis Minaties Cryogeec Retigerators CALL
38 GX250 glasa/e beard, 1= 7 55 @ 106Gk 0 031 $0 31/sg

0062 $0.52 5g
¥ Mange ternale 31 50 Male cable § 7 88

Heat Pumps

JOHNSOM SMA's

PROMPT SEAVICE SEND FOR CATALOG MINIMUM ORDER $5 00
VISA/MASTERCARD Accepled CASH prepay lake 5% discount
SAH * ITEMS [UPS) §3 75  ALL OTHER ITEMS $2 50 (151 CLASS)
NY STATE AESIDENTS ADD 6% SALES TAX

R.D.2 ROUTE 21 HILLSDALE, NY 12529
518-325-3911 » 113

MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010
Call for Quotes
743-658-0268

COMPUTER CORNER

This monith Moadison Electronics Supply has two packoge
specials for those of you that are inferested In gefting into
the world of RTTY /| AMTOR. Both of these packages Include
full tunction Morsa, Baudot, ASCHl and AMTOR modes of
operation.

Package 1 Includes a self-confained unit that
plugs directly Info your Commodore 64 and a
spectrum analyzer type tuning indicator that is as
good as a scope for tuning.

AEA MP-6472 TU & Softwear refall  239.95
AEA TI4 tuning indicator ratail  119.95
AEA AC-A 42 power supply retall  19.95

One Mic Connector 4 or B pin refall 495

TOTAL $384.80
PACKAGE SPECIALI  $289.95  YOU SAVE $3$
Package 2 is the highly acclaimed CP4 TU with the
new MBATOR software, a high performance pack-
age for the more serlous operator.

AEA CR4 TU refail 239.95
AEA MBA-TOR Software for C-64 refail  119.95
AEA TH Tuning Indicator retall  119.95
One Mic Connector 4 or 8 pin retail 4.95
TOTAL $484.80
PACKAGE SPECIALI $369.95 YOU SAVE §5§
ANTENNAS
ARX2B, V25, 2MCV-5, ISOPOLE ... w1 399,95
A3 .. .. 219.95

Butternut HFGV. .80 hiu 10 vertical. ... 125,00

HF2V...80 and 40 vertical ............... .. 125.00
70CMCV-7..70cm verfical coliinear... ..........39.00
Barker & Willlamson

AV25 vertical ..

AR25 radial kif for above ...
AS160 (160-80-40-20) 137
AS80 (B0-40-20) 78°.........
AS40 (40-20-15-10) 40
AS20 (20-15-10) 23'..

7-1..40 meter rcm::n.r cllpobe s

7-2.2 element 40M beam ... ..349.00
Director kit for above for 3 el, 40M............219.00
Ham 4. o e 199.95
Ham T2X... 249.95

NOTE: HyGain accassorlas shlppea p;spcld from
the factory with fower orders.

KLM KT34A . e 32995
2MAJLBA ... v ; 79.95
2Mi4C... N Ziu sttt .B8.00
2M22C 1 119.95
2M16LEBX ... e — . b
432- JDLSX cerernressrsersessrresereense s 90J00
43548C. Incl, CS2.. e cessissenrnnens 116,95
4321618 .. i Fiin .. 58,00
lasen Kulduck ...... ? T wenne: 17.00
AEA Hotrod HR.. ... 16,00
VALOR mobile antennas 75-40M. eq...........20,00
AVANTI ASP454 3G thru the glass 2M...........33.00
ANTECO 2M..58 MAG MOUNT, compl. .......25.00
METZ SW-1 SWL ANT. 50khz to Sd4mhz...........59.95
DB+ Enterprises 2ol Quad...... ..279.95
WLIC 460 + 30 HD Dipole.......... 0 69.95
WIJC 160 + 40 HD Dipole..........ccoviniiininenc 69.98
NEWI NEWI NEWI

AEA PACKET-PKT1 packe! controller - assembled,
tested-complete Incl. pwr .. reoay fo go 499.95
SWLIEXT software, C-64 .. ..99.95
MBATOR soffware, VIC-20... P T

1-800-231-3057

v 165
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ST-142

T:132 279%

Free $9.95 Mob. Quick Charge Cable
ST-222 H/T (220 mHz) . . .. 289
ST-442 H/T (440 mHz) . ... *299
LS-202 (2-M FM/SSB-H/T) 239

FM-4033 (220 mHz).......*339
FM-6033 (6-Meters)...... 289

FM-7033 (440 mHz .......*339

FREE UPS Brown Shipping-Add $1.65 for COD
N.C Res. Add 4' :°. Sales Tax. Sorry No Cards.,

' The Natien's Largest? Mail Order Santec Dealer

ILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. H
COLFAX, N.C. 27235 e 217

(919) 993-5881 Noon to 10 P.M. EST

WARC for FT-101/901

Modernize any model of the original FT-101
Series by adding all three WARC bands lor
RX and TX!

* Use 10 MHz now; be ready for the others
* Increase resale value of your rig

* Easy installation, detailed instructions

* Includes all crystals, relays, elc

* Tested, fool-prool design tor all but 'ZD
FT-101 WARC Kil #4N ONLY $25.
FT-901 WARC Kil #4J (30M only) ONLY $10.
Shipping $£3 (Air $5). Florida sales tax 5%

GO FOX TANGO — TO BE SURE!

'_P..f?? Order by Mail
or Telephone

» 148

For other great Yaesu modifications
get the top-rated FT Newsletter
Still only $8 per calendar year (US),

$9 Canada, $12 Overseas.

FOX TANGO CORPORATION
Box 15944 H, W. Palm Beach, FL 33416
(305) 683-9587

FOR ALL AMATEUR WIRE & CABLE

m Fast Sery

1-800-433-WIRE

€B 1o 10 LARSEN ANTENNAS

UNADILLA

ViSA MASTERCARD cob CASH

1-800-433-9473

616 924 4561 (Mich & Ragchew)
» 129

CERTIFIED COMMUNICATIONS

4138 SOUTH FERRIS, FREMONT, MICHIGAN 49412
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products

with hardware. Prices are as low as 99 cents in
quantities of 500

For further information, contact Mouser Elec
tronics, 11433 Woodside Avenue, Santee, Cali
forma 92071

Circle #317 on Reader Service Card

receiver guard

Design Electronics Ohio (DEO) has announced
the Receiver Guard 2000, a solid-state, RF-trig
gered protection device that prevents high power
RF from damaaging modern solid-state front

ends

The unit may be installed in any receiver anten
na line, or with shight modifications, in the trans
verter jack of several popular transceivers. Once
installed, the unit 1s totally passive until RF volt
age on the antenna exceeds 1 volt (1000 milli
volts). At this threshold voltage, the unit begins
to activate, shunting excess voltage to ground
while automatically increasing the resistance in
the line to the receiver. This automatic increase
in receiver hine resistance continues until a fusi
ble link inside the Recever Guard 2000 opens.

Many Amateur Radio applications are possi
ble. This unit is suited for use in the multi-trans
mitter contest station where great amounts of
RF on several frequencies are present. The Radio
Amateur who lives near a fellow ham operating
at the 1500 watt level will find the Receiver Guard
2000 to be a great insurance policy, Field day
operators can now use their own rigs without
fear of losing their front ends. Those Amateurs
who use listening antennas (loops, beverages,
etc. ) can install the unit in the coax line from the
listening antennas without fear of destroying the
front end of their own radio when transmitting

SWoL'ers, who as a rule use very low () anten
nas, need also to protect their expensive receiv
er front ends. With the ever-increasing density
of RF signals, SWLers who do not protect their
receivers from high power RF transmitters are
clearly at risk

The Recewer Guard 2000 has less than 0.3 dB
insertion loss between 1.8 and 300 MHz. The unit
15 attractively packaged in a black die-cast

aluminum RF-ught box measuring 3.5 « 1.25

1.5 inches. Three models are available: Model
P, the standard protection unit with RCA type
phono plugs, is priced at $29.95. Model U, the
standard protection unit with UHF (S0-239) fit
tings, is also priced at $29.95. Model CTT, the
standard protection unit (Model U) with the ad
dition of an Alpha Delta Transi-Trap™ LT
Lightning Protector is available only with UHF
fittings, at $49.95. (Add $4 for shipping and han
dling to all prices. |

For further information, contact Design Elec
tronics Ohio, 4925 South Hamilton Road, Grove
port, Ohio 34125

Circle #318 on Reader Service Card

multimode transceiver

ICOM has announced the 1C-471H 430-450
MHz transceiver with 75-watt transmitter and ex
tremely low-noise PLL circuitry

Standard features include 430-450 MHz cover
age; 75 watts RF output; FM, SSB, CW modes:
32 full-function tunable memories storing fre
quency, offset, offset direction and tones: and
32 built-in subaudible tones, all front-panel se
lectable. 10 Hz tuning increments, 1 MHz
up/down buttons, scanning of memories, mem
ory modes, or band, and all mode squelch are
all also standard. The compact unit features an
easy-to-read fluorescent display

The IC-471H uses 12 volt DC power and may
be supplied from an external source (IC-PS15 or
IC-PS30, optional) or from an optional internal
AC power supply [IC-PS35). Other optional fea
tures include an IC-AG35 switchable mast
mounted preamplifier, UT15S5 encoder/ decoder
IPL encoder is standard), IC-CT10 computer in

terface, 1C-EX309 computer interface connec
tor and IC-EX310 voice synthesizer. The suggest
ed retail price 1s $1099

For more information, contact ICOM, 2112
116th Ave., N.E., Bellevue, Washington 98004
Circle #319 on Reader Service Card

digital VOM

The new Model 3550-A hand-held, push
button operated, digital VOM just introduced by
Triplett Corporation offers + (.25 percent ac
curacy on all DC ranges, plus 10 amp test capa
bility and audible continuity tone. Designed for
2000 hours of battery life, the Model 3550 A is
suited for in-field measurements on industrial,
commercial or consumer electronic/electrical
equipment



S o enrer 1-800-821-7323

ANTENNA SALE

HY-GAIN HY-GAIN TOWERS CUSHCRAFT

TH3RJS $169  HG37SS $629 A3 $209 BC 350 $375.00
TH5MK2S $355 HG50MT2 $739 A-4 $279 BC 300 $339.00
TH7BX3S $410  HG52SS $899 40-2CD $279 BC 20/20 $279.00
EXPLORER 14 $269 HG54HD $1449 R-3 $265 BC 210XL $219.00
14AVQB $59  HG70HD $2269 AVS5 $98 BC 200 $169.00

18AVT/WBS $95 3219 $91 BC 180 $159.00
vas $37 KLM 214B.FB $77 BC 260 $249.00
v3 $40 ARX-2B $37 BC 100 $279.00
KT34A
86BS $109 *CP2100 $279.00
CDAas II $125 JOM2 $200 B3 ALl soFTware sas.os
2M-13LBA $77 LARSEN CALL :
HAM IV $199
2M-14C $85
T2X $245  aclec i
ALLIANCE HD73 899 0" o pod HUSTLER CALL ﬁ o0 '_-_-’
HURERNIE _Meeh W FIRST 6!

HF6V $109  ca)l “TOLL FREE” For All Antennas & Accessories

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118

THE Pipo ToucH TONE

ENCODER

An ultra high quality encoder for absolute
44 > reliability and function. itive touch key action
| - pp.y With non-malfunction gold contacts, totally ~ .o
& PP-1K Serviceable and self-contained. Easy level &P-P 2K
control, no frequency drift, operates in temp-
eratures from -15°f to 160°f. Supplied with instructions, schematic, template and

hardware. Call or write for free catalog, dealer’s list and information guide.

PP-13$55./PP-1K, S.P.S.T. Adj. 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. .,

i PipoCommunications ® 3, s Siomasocze

Emphasis is on Quality & Reliability (213) 852-1515
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— RECEIVER GUARD 2000 e

TOTAL PROTECTION AGAINST RF BURN OUT OF SOLID STATE FRONT ENDS - MULTI-MODE AUDIO FILTER

installs easily between the antenna and receiver input. When RF voltage to the receiver line WITH AUTO-NOTCH
exceeds 1 volt, the unit activates by shunting the over voltage to ground and increasing the
resistance in the receiver line. If over voltage exceeds design parameters, an internal fuse lamp - 4 COMPLETE FILTERS
opens (easy to replace). Perfect for contest stations, field day operations, areas saturated with
broadcast services and those who use separate transmit and receive
antennas. Less than 3 dB insertion loss between 1.8 and 30 MHz. . SPECIAL TUNING FOR RTTY & CW ‘

3 Models available

) ard P (wih phone plugsi $29.95 SASE FOR DATA SHEET
I U wins029) $29.95 — —
Transitiap lor RF and Trantent
UHF CONNECTORS srolection) ' $49.95 _
T T o - WCR ) 4925 5 HAMILTON AD ST17NE S6TH SEATTLE. WA 98105

Can a0 be used wilh mogst lransceivers with miai modification GROVEPORT, OHIO (206) 641-7461 + 106




NAMPA

SATELLITE SYSTEMS

312 12th Ave. So.
Nampa, Idaho 83651
(208) 466-6727
1-800-654-0795

IN HOUSTON, TEXAS
(713) 957-5140
1-800-521-8300

NSS PB3
MOTOR DRIVE

CONTROL
CONSOLE ONLY

$150.00

CONTROL CONSOLE
ONLY (in kit form)

PLUG-IN CONTROL BOARD

3 DIGIT LED READOUT

RESET TO -000

36 VOLT DC MOTOR
125" CONTROL CABLE
ZINC PLATED FINISH

COMPLETE UNIT

$250.00

Control your dish from your
living room . . . rain or shine.

MANUAL EAST-WEST CONTROL

. Base plates. flat rool mounts. hinged bases.
hinged sections, etc., are not intended to support
the weight of a single man. Accidents have
: y occured because individuals assume situa-
Installstion and dismantl tions are safe when they are not.
ing of towers is dangerous
and temporary guys of sufficient
strength and size should be used
at all times when individuals are
climbing towers during all types of
installations or dismantlings. Temporary
guys should be used on the first 10" or tower
during erection or dismantling. Dismantling
can even be more dangerous since the condition
of the tower, guys, anchors, and/or rool in many
cases is unknown.

The dismantling of some towers should be done with
the use of a crane in order lo minimize the possibility

Paid for
of member. guy wire, anchor, or base failures. Used By the

fowers in many cases are nol as inexpensive as you
may think if you are injured or killed.

Get prolessional, experienced help and read your
Rohn catalog or other tower manufacturers’ catalogs
before erecting or dismantling any tower. A consulta-
tion with your local, professional tower erector would
be very inexpensive insurance.

Following:

ROHN-

P.O. Box 2000
Peoria, IL 61656
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products

The tester features a new 2 amp, 600 volt fuse
arrangement plus safety-designed test leads for
optimum user protection

Measuring only 3-1/2 x 6-3/4 = 1-1/2inches
and weighing only 10 ounces, the Model 3550-A
has a half-inch, 3-1/2 digit LCD with polarity and
low battery indication. The new 2 amp, 600-volt
fuse arrangement prevents nuisance fuse blows
in volt and ohm ranges. Overrange and auto
polarity are included

Handy pushbuttons permit rapid selection of
6 tester functions. Ranges include: 0-1000 VDC
in five ranges; 0-750 VAC in five ranges; 0-10
amps DC or AC current in six ranges including
a 200 microamp range; 0-20 megohms in six
ranges. Pushbutton selectable, hi-low power
ohms and resistance diode check is included.
Audible continuity is available on the 200 ohm
range in the HIV mode of ohms operation

The molded black, high-impact thermoplastic
case has a sure-grip “finger tread”” surface finish.
An optional tilt stand facilitates bench use and
easy external battery and fuse access. Other op-
tional accessories include vinyl carrying case,
battery cover, high-voltage probe, external
shunt, temperature probe, clamp-on AC am-
meter and line separator

Priced at $85.00, the new Model 3550-A is
warranteed for one year and is furnished com-
plete with 9 volt (NEDA 1604) battery, 42 inch
test leads, screw-on alligator clips, and a com-
prehensive instruction manual

For further information, contact Triplett Cor-
poration, One Triplett Drive, Bluffton, Ohio
45817.

Circle #320 on Reader Service Card.



TWO LOCATIONS TO SERVE YOU

In Idaho In Texas
312 12th Ave. So. 6012 W. 34th St.
Nampa, Idaho 83651 Houston, Texas 77092
(208) 466-6727 (713) 957-5140

ampa
complete Satellite
Television ystems

DOWNLINK SIGNAL — G
SITE RECEIVING ANTENNA M___‘_,..-- GEOSTATIONARY -
i SATELLITE
/\“""; LOW NOISE
___AMPLIFIER

FEED ASSEMBLY
TV RECEIVER

T
\ DOWN CONVERTER RECEIVER ’ E]
.J

000
o NSS PB 3 MOTORDRIVE
MD9 - 9' Dish
. Ny . . &
e WILSON YM 1000 SYSTEM
3 - Wilson YM 1000, 100° LNA, NSS Deluxe Feed, Wilson MD? Dish, Feed Assembly, All
==ty | v 1
;._F—. _ ..._‘ o E Cables, Complete Hardware, NSS PB3 Motor Drive, and Instructions  Toeal S 1628
— e Ty OPTIONS WITH SYSTEM
— ? fr. Wilson Mesh ADD . . . .. ......S8100
NSS Memory Tracker ADD . ....5100
YM1000 & 10 ft. Prodelin ADD $400 1 1 ft. Radarmesh dish ADD .$250
_ _
s - Lokd - - -
A . B ™~
—— = _ WILSON YM400 SYSTEM
Consists of:

Wilson YM400, 100° LNA, NSS Deluxe Feed, Wilson MD9 Dish, Feed Assembly, All
Cables, Complete Hardware, NSS PB3 Motor Drive, and Instructions  1otal $1393

OPTIONS WITH SYSTEM

9 ft. Wilson Mesh ADD . . : $100
NSS Memory Tracker ADD . .$100
\ ) ) 1 OE‘ Pro_de_:m ADD 54_0_9 1 _rr,_F_Aaii_ar—rjeih_d=siADl_) _S 250

& Call Toll Free

A, fi‘ Nampa, Idaho Houston, Texas
o 1-800-654-0795 1-800-521-8300

NSS PB3 Motor Drive,
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RATES Noncommercial ads 10¢ per word,;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability far
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month,

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

QSLs & RUBBER STAMPS — Top Quality! Card Samples
and Stamp info — 50¢ — Ebbert Graphics 5R, Box 70. Wester-
ville, Ohio 43081

NH ALL-BAND QTH. South slope Crotched Mountain, Green-
field. Lodge and bunkhouse, 920" elevation, 1200’ from high-
way and power mains, 59 acres. privacy, paved access, base
for future tennis court or heliport. $95,000. “CW" Farr,
WI1WMK, Broker. Greenfieid, NH. (603) 547-2053

*KTSS " Super DX sloper 80-10M only $59.95. “KT58" Multi-
band dipole 160-10M only $59.95 2-KW roller inductor {28uh)
$47.50. Weather boot kit (PL-259) $8.95 pp. Much more! Info
available Kifo-Tec, PO Box 1001, Oakview, CA 93022. Tel:
805-646-9645

IBM-PC RTTY ASCII/BAUDOT/CW send and receive. Split
screen, buffers and features beaucoup. SASE to: E. Alline,
773 Rosa, Metairie, LA 70005

WANTED: Old RCA, Western Electric, tubes, speakers, amps
(713) 728-4343, Corb, 11122 Atwell. Houston, Texas 77096

ENJOY SATELLITE TELEVISION. Save money with easy,
guaranteed, do-it-yourself antenna plans/kits. Electronic
knowledge not necessary. Send $1.00 for catalog or $8.95 for
“*Consumer Guide to Satellite Television'' GFI-41, Box 9808,
Missoula, MT 59807

| Foreign Subscription Agents 1

for Ham Radio Magazine
FHam Radic: Austrin Ham Radio Hollan
Kar Ueter Posibus, 813
Pastlach 2154 NL 7800 Ar Emmea
07850 Loerrach Holland
Wast Germany
Ham Raow Belgum Ham Radw Italy
Starnonouse Vvia Pardenane 1/
Brusselsesteenweg 416 120132 Milano
B3-9218 Gent waty
Belgium
Hoam Badi Coanta Hant Radin Switsertand
Hax 400 Gadench Karn Uaber
Ontuno Canada N7A €7 Postach 2454
D 7850 Loerach
Ham Radio Europe Wast CGramany
Box 082
5194 02 Upplands Vasty
Sweden Ham Radio England
cio RS G B
Ham Radio Frante Alma House
SM Electinoi Crantume Roao
20 s, Ave e Glanons, Polter, B
E 89000 Ansere Herts ENG 3JW
Foance England
Ham Badiy Germany
Roun Usher Holland Rao
Positach 2494 143 Greenway
0 7850 Loerrach Greenside. Johannesbury
Weut Germany Republic of South Afnca
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CUSTOM EMBROIDERED EMBLEMS — Enameled pins, your
design, low minimum, excellent quality, low prices, free book-
let. A.T. Patch Co., Dept. 65, Littleton, NH 03561. (603)
444.3423.

THE US QSL SERVICE IS FREE. Send your QSLs to USA
Hams via USQS/KM7Z, P.O. Box 814, Mulino, OR 97042
Send SASE for return QSLs and info.

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-c, Wynantskill,
New York 12198.

AMATEUR RADIO'S NEWSPAPER — WORLDRADIO.
Latest info. One year subscription (12 issues) only $10. World-
radio, 2120-B - 28th Street, Sacramento, CA 95818.

RADIO ITEMS before 1930 wanted. Buying battery operated
radios, horn and cone speakers, radio tubes and parts, radio
literature — books, catalogs, magazines, radio advertising
signs, posters. Gary Schneider, 6848 Commonwealth Bivd.,
Parma Heights, Ohio 44130.

HELP! Have Model EBC-144 Jr. made by Emergency Beacon
Corp. Need logics, schematics and/or maintenance manuals
for this rig. Frank, WB4CIZ.

DIGITAL AUTOMATIC DISPLAYS for FT-101's TS-520's, and
most others. Six 1/2" digits. Write for information. Grand Sys-
tems, P.O. Box 2171, Blaine, Washington 98230. (604)
530-4551.

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117.
SASE brings information.
NOTICE: Your ads seen daily on our Computer Bulletin Board.
Very fow rates. Ads run for 4 weeks. 201-962-4956 (o see ads.
SASE for full details. Narwid BBS, 61 Bellot Road, Ringwood,
NJ 07456.

“THE SWAP LIST " has bargains galore. Subscribe now! &
months for $4.00; 1 year only $6.50. The Swap List, Box 988-H,
Evergreen, CO 80439.

SCHEMATICS: Radio receivers 1920/60's. Send name brand,
model, SASE. Scaramella, P.O. Box t, Woonsocket, Rl
02895-0001.

FOR SALE: Swan 350 transceiver w/ps $250. SA2040 antenna
tuner $125. QF-1A audio filter $50. Kantronics CW/RTTY in-
terface for Vic-20 with programs board + cables $135. Ship-
ping included. Send money order. Package price $500. Write
Jim Howell, KAJEBW, 18 Dan St., Salisbury, NC 28144. (704)
637-0313 evenings

3 KW ANTENNA TUNER WM. Nye MB-1V-01 $349.00. New
box unopened. Memory keyer SKM-001 $165.00. WALNI, 3016
Cordelia, Tampa, FL 33607. (813) 876-5531.

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50. KIMAN. (207) 495-2215

INTERNATIONAL MORSE CODE TRAINER for your Com-
modore or unexpanded Vic Computer. Menu-driven +
documentation + random tests + adjustable speed (1-25 WPM)
and pitch + enters characters and hear the Marse sound. 64
version has additional features: 9 detailed lessons + user-defined
tests + straight key simulator. 20 version $6.00 tape only. 64
version $14.95 tape or diskette. AC3L Software, Box 7, New
Derry, PA 15671.

CHASSIS and cabinet kits. SASE K3IWK

1985 CALLBOOKS: Prepublication orders this month. Either
$16.00. Both $29.00. *'Low/Medium Frequency Scrapbook”,
Ken Cornell, 4th edition, first printing, $7, 2/$12, dealers
10/$40. Postpaid 50. Century Prints, 6059 Essex Street, River-
side, CA 92504. (714) 687-5910

NATIONAL RADIO CQ equipment manuals price list SASE.
Dust covers, NCX 3 or NCX 5 plus NCX A, pair $8.95 PP. Max-
imilian Fuchs, 11 Plymouth Lane, Swampscott. MA 01907.

WANTED: RTTY/CW Software for Osborne-l. Tom Yocom,
21 Bayberry Road, Acton, MA 01720

ELECTRON TUBES: Receiving, lransmitting, microwave

all types available. Large stock. Next day delivery most
cases. Daily Electronics, 14126 Willow Lane, Westminster, CA
92683. (714) 894-1368

HAVE A-M CAPABILITY? Join S.P.AM. {Society for Promo-
tion A-M). Membership is free. Write S P.A.M. c/o F. Dunlap,
14113 Stoneshire. Houston. TX 77060.

WANTED: Cash paid for used speed radar equipment. Write
or call: Bnian R. Esterman, PO Box 8141, Northfield, llinois
60093. (312) 251-8901t

SELL: 1850A Iconoscope, B.O. Filament. Radiotron 201A,
brass ring base with short prongs. Raytheon 01A (1334). Heath
maodel IM5238 AC voltmeter. Hallicrafters S38-C. G.€. table
radio — M-63 mfd. by RCA. W.E. 417A, 418 and other tubes.
Stan, W5TPS. (501) 636-6404.

$88$ SUPER SAVINGS on electronics parts, components,
supplies, and computer accessories. Free 40-page catalog for
SASE. Get on our mailing list. BCD Electro, PO Box 830119,
Richardson, TX 75083. Or call (214) 690-1102.

RCA Volt-Ohmyst WV-97A $30. WV-77C $20. Old HRO coil
set $70. Beckman PH meter $25. K6KZT, 2255 Alexander,
Los Osos, CA 93402,

WANTED: Old microphones, remote mixers other mic related
items. All pre-1935. Box Paquette, 107 E. National Avenue,
Milwaukee, WI 53204.

PORTABLE 2-meter Quads and J-Verticals. Write Radio
Engineers, 3941 Mt. Brundage Avenue, San Diego, CA 92111,
RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806.

FOX-TANGO Newsletters — Since 1972, the prime source
of modifications, improvements, and repair of Yaesu gear, free
to Club members. Calendar year dues still only $8 U.S., $9
Canada, $12 elsewhere. Includes five year cumulative index
by madel numbers, or send $1 for index and sample Newslet-
ter. Fox Tango Club, Box 15944, W. Paim Beach, FL 33416.

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardiff, CA 92007.

IMRA International Mission Radio Assn. helps missioners —
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern.
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538.

'HAMS FOR CHRIST."' Reach other Hams with a gospet tract
sure to please. Clyde Stanfield, WA6HEG, 1570 N. Albright,
Upland, CA 91786.

TENNATEST — Antenna noise bridge — out-performs others,
accurate, costs less, satisfaction guaranteed, $41.00. Send
stamp for details, WBURR, 1025 Wildwood Road, Quincy, Mi
49082.

WANTED: Early Hallicrafter “‘Skyriders” and "“Super Sky-
riders with silver paneis, also '*Skyrider Commercial”, early
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter
gear, parts, accessories, manuals. Chuck Dachis, WDSEOG,
The Hallicrafter Collector, 4500 Russell Drive, Austin, Texas
78745.

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader '‘Yellow
Sheets™, POB356. Wheaton, IL 60189.

Coming Events
ACTIVITIES

‘“Places to go...”

RADIO EXPO '84 sponsared by the Chicago FM Club, Salur-
day and Sunday, September 22 and 23, Lake County Fair-
grounds, Rt. 120 & 45, Grayslake, IL. Major manufacturers
and gigantic outdoor flea market. Flea market opens 6 AM.
Exhibits 9 AM. Free parking and overnight camping. Reserved
indoor flea market $5/day. Tickets $3.00 advance, $4.00 at
gate, good for both days. Seminars, technical talks and ladies’
programs. Talk in on 146.16/76. SASE to Radio Expo "84, Box
1532, Evanston, L 60204 or (312) 582-6923.

ONTARIO, CANADA: The Radio Society of Ontario’s 16th
annual Convention, October 5, 6 and 7, Westin Hotel, Ottawa.
Friday night eyeball and dance. Saturday and Sunday tech-
nical sessions, demonstrations and commercial exhibits. Sat-
urday night banquet and dance. For information: RSO Con-
vention Committee, PO Box 15806 Station "F’', Ottawa,
Ontario K2C 387.

MARYLAND: The Columbia Amateur Radio Association’s 8th
annual Hamfest, Howard County Fairgrounds, Sunday, Octo-
ber 7, 8 AM o 3:30 PM. Admission $3.00. XYLs and children
free. Reserved tables $6.00 by September 30. $8.00 after
September 30. Outdoor tailgating $3.00. Indoor tailgating
$6.00. Food available. Talk in on 147.735/135, 146.52/52, For
tables and information: Mike Vore, W3CCV, 9098 Lambskin
Lane, Columbia, MD 21045. 992-4953.

INDIANA: The 5th annual Grant County ARC Hamfest, Satur-
day, September 8, McCarthy Hall, St. Paul's Catholic Church,
Marion. Doors open 8 AM. Donation $2.00 advance, $3.00
gate. Refreshments, free parking. 8 ft. tables $2.00. Talk in
on 146.19/79 and 146.52 simplex. For information/tickets
SASE to: WDYEOQI, Jim Allman, 1108 Spencer Avenue,
Marion, IN 46952

PENNSYLVANIA: The Mt. Airy VHF ARC (Pack Rats) invites
alt Amateurs and friends to the 8th annual Mid-Atlantic VHF
Conference, Saturday. October 6, Warrington Motor Lodge,
At. 611, warrington. And the 13th Pack Rat Hamarama, Sun-
day, October 7, Bucks County Orive-in Theater, Rt. 611, War-
rington. Flea Market admission $3.00. Selling spaces $5.00
each. Gates open 6 AM. Rain or Shine. Bring your own tables.



Advance registration for the Conference including Hamarama
admission $4.00. Send to Hamarama '84, P.Q. Box 311,
Southampton, PA 18966 or Lee A. Cohen, K3MXM (215)
635-4942.

NEW YORK: The Elmira Amateur Radio Association's 9th an-
nual International Hamfest, Saturday, September 29,
Chemung County Fairgrounds. Gates open at 6 AM until §
PM. Qutdoor fiea market. Indoor dealer displays of new equip-
ment. Breakfast and lunch available on premises. Tickets
available at the gate or in advance from Steve Zolkosky, 118
East Bth St., Elmira Heights, NY 14903.

GEORGIA: The 11th annual Lanierland ARC Hamfest, Sun-
day, September 23, 9 AM in the Holiday Hall of Hotiday Inn,
Gainesville. Flea market, left foot CW contest and many other
activities. Free tabies and inside display area for dealers reser-
ving in advance. Doors open 8 AM for setup. Talk in on
146.07/.67. For information: Phil Loveless, KC4UC, 3574
Thompson Bend, Gainesville, GA 30506. (404) 532-9160.

TEXAS: Tornado Alley Mamfest. sponsored by the Wichita
Amateur Radio Society, September 22 and 23, National Guard
Armory, Wichita Falls. Saturday 910 5; Sunday 9 to 2. Dealer
disptays and demonstrations. Large inside flea market. Ladies’
activities. Nearby museums, art center and shopping. Pre-reg-
istration $4.00. $5.00 at the door. Air Force MARS, QCWA
meeting, QLF contest, homebrew contest and more. Talk in
on 146.34/94, 147 .75/15, 449.30/444.30 and 449.20/444.20.
For information: Wichita Amateur Radio Saciety, P.O. Box
4363, Wichita Falls, TX 76308.

GEORGIA: The Amateur Radio Club of Augusta'a annual
Hamfest, Sunday, September 16, Julian Smith Casino Park.
Refreshments, Bar-B-Q, entertainment. Dealers welcome. Flea
Market. Tickets $1.00; 6/$5.00: 13/$10.00. Talk in on
145.49-600. Hospitality room Saturday evening, Ramada inn
West, Washington Road, Rm. 108-110. For information SASE
to: D.F. Miller, 4505 Shawnee Rd., Mantinez, GA 30907. (404)
860-3700.

PENNSYLVANIA: The Skyview Radio Society's annual Ham-
fest, Sunday, September 16, noon to 4 PM, Club Grounds,
Turkey Ridge Road, New Kensington. Registration $2.00. Ven-
dors $4.00.

ber 7, 8 AM to 3 PM, Terrero Group Shelter along the Pecos
River east of Santa Fe. Tailgate flea market, meetings, fish-
ing, picnicking, tamily fun. Admission $3. Children $1.50 in-
cludes hot dogs, chips and free Saturday night camping. Talk
in on local repeaters and 52 simplex. For information SASE
to: Northern New Mexico ARC, c/o Bob, NSEPA, Rt. 3, Box
95-15, Santa Fe, NM 87501 or call on 3.939 MHz at 0100 UTC.
ILLINOIS: The Peoria Area Amateur Radio Cilub's Superfest
‘84, September 15 and 16, Exposition Gardens, W. North-
moore Rd., Peoria. Gates open 6 AM, Commercial Building
at 9 AM. Admission $3.00 advance, $4.00 gate. Children under
12 free. Amateur Radio and computer dispiays, huge flea mar-
ket, free bus 1o Northwoods Mall on Sunday. Full camping
facilities on grounds. Saturday night intormal get-together at
Meritage House Smorgasboard, 8209 N. Mt. Hawley Rd..
Peoria. Talk in WOUVI on 146 16/76. For information and
reservations SASE to Supertest '84, P.O. Box 3461, Peoria,
iL 61614.

NEW YORK: Electronics Fair and Giant Flea Market, spon-
sored by the Yonkers ARC, Sunday, October 7.9 AM to 4 PM,
rain or shine, Yonkers Municipal Parking Garage, Corner of
Nepperhan Avenue and New Main Street. Ali day demonstra-
tions; Amateur Radio. computers, electric car, sateltite TV,
SSTV and more, Giant auction 2 PM. Refreshments, free park-
ing, facitities. Free coffee all day. Admission $2.00. Children
under 12 free. Sellers $6.00 per space admits one. 8ring
tables. For infarmation: YARC, 53 Hayward Street, Yonkers,
NY 10704. (914) 969-1053. Talk in on 146.265T-146865-R or
52 direct. CB channel 4.

VIRGINIA: ARRBL Roanoke Division Convention and 9th an-
nual Amateur Radio-Computer Fair, Saturday and Sunday,
September 22 and 23, Virginia Beach Pavilion. 9 AM 1o 5 PM.
Displays, forums, computer equipment, giant flea market,
ladies’ activities, movies for the kids. Admission $4.00 advance
(good for both ddys). $5.00 at door. Flea market tables $5.00
one day, $8.00 both days. Plan a famity vacation at beautifu!
Virginia Beach. Visit the Waterside Festival Marketplace in
Norfalk with its specialty shaps and restaurants. For informa-
tion/tickets: Jim Harrison, N4NV, 1234 Little Bay Avenue, Nor-
folk, VA 23503. (804) 587-1695.

CONNECTICUT: The Natchaug Amateur Radio Assaciation’s
annual Giant Flea Market. September 23, Elks Home, 198
Pleasant Street, Willimantic. Starts 9 AM. Dealers 8 AM. Ad-
mission $2.00. Under 16 free. Advanced reserved tables
$5.00. $7.00 at door. Plenty of food and drink. Talk in on 52
direct and 147.30/90 repeater. For information: Ed Sadeski,
KA1HR, 49 Circle Drive, Willimantic, CT 06226. (203) 456-7029
after 4 PM

NEW HAMPSHIRE: The Connecticut Valley FM Association's
8th annual Hamfest and Fiea Market, September 16, King
Ridge Ski Area, Sutton. 9 AM to 5 PM, rain or shine. Admis-

sioni $2.00. Dealers and flea market $3.00 per tailgate or tabie.
Food available on ptemises. Overnight camping for seif-
contained units only. No hookups. Taltk in on 146.16/76 or
146.52 simplex.

KENTUCKY: The 14th annual Greater Louisville Hamfest and
Great Lakes Division Convention, Saturday and Sunday, Sep-
tember 29 and 30, Kentucky Fair and Exposition Center. 8
AM to 5 PM both days. Air-conditioned indoor exhibitors’ area
and flea market. Meetings and forums. Hotels across from
Hamfest site. Camping available on grounds. For information:
Greater Louisville Hamfest Association, P.O. Box 34444,

ALABAMA: Hospitality Hamfest sponsored by the Mobile
ARC, September 15 and 16, Texas Street Recreation Center
off 1-10, Mobile. Doors open 9 AM. Admission free. Activities
for ladies, swap lables, parking, good food and fellowship. Taik
in on 146.22/82. For information: Porter Chambers, KI4FE,
3320 Emelye Drive, Mobile, AL 36609. Cail 661-1160.

TENNESSEE: The fourth annual Tri-Cities Hamtest, spon-
sored by the Johnsan City, Kingsport and Bristot Amateur
Radio Clubs, Saturday, October 20, Appalachian Fairgrounds,
Gray. Forums, dealers, flea market and RV hookups. For in-
formation: Tri-Cities Hamfest, PO Box 3648 CRS, Johnson
City, TN 37601.

NEW YORK: Ham-O-Rama and Computerfest ‘84, Friday eve-
ning, September 7, 6 PM to 9 PM and Saturday, September
8, 7 AM 10 5 PM, Erie County Fairgrounds, Buffalo Raceway,
south of Buffalo. Indoor/outdoor flea markets, new equipment
and video displays, computer demonstrations, tech and non-
tech programs. Chicken barbeque, awards and more. Admis-
sion $3.50 advance. After August 24 and at gate $4.50. Qut-
side flea market $3.00; inside $10.00. Talk in via W2EUP/R
146.31/91 and 146.52. For information: Netson Oldfield, 126
Greenway Blvd., Cheeklowaga, NY 14225,

CALIFORNIA: The Sonoma County Radio Amateur’s second
annual Ham Radio Flea Market, Saturday, September 15, 8
AM to 2 PM, Sebastopol Community Center, 390 Morris St.,
Sebastopol, 5 miles west of Santa Rosa. Admission and park-
ing free. Tables $6 at door or $5 advance. Vendor set up 7
AM. Radio clinic, exhibits, refreshments, auction at noon. Talk
in on 146.13/73. For tickets/information. SCRA, Box 116,
Santa Rosa, CA 95404.

TENNESSEE: Memphis Hamfest, sponsored by the Mid South
Amateur Radio Association, Delta Radio Club and Memphis
Radio Relay Club, October 13 and 14, Pipkin Building, Mem-
phis Fairgrounds. 8 AM 1o 4 PM Saturday. 9 AM 10 2 PM Sun-
day. Forums, ladies’ activities and large flea market all inside
in air-conditioned comfort. Flea market tables $5.00 each per
day. Ttailer hookups available. For information: Clayton Elam.
KaFZJ, 28 No Cooper, Memphis, TN 38104 (901) 274-4418
Days. (901) 743-6714 Nights.

NEBRASKA: 8th annual 3900 Club Hamboree and lowa State
Convention, Octaber 12 and 13, Marina Inn, South Sioux City.
Sponsored by the 3900 Club and Siouxland Amateur Radio
Repeater Assaciation. Flea market, exhibils, ladies' programs.
Air Force MARS, QCWA, UHF/VHF, ARRL, DX session, Nov-
ice session and QSL Bureau. Friday night get-together Satur-
day night banquet, Dr. Beverly Mead. speaker. Flea market
and convention $6.00. Banguet $10.00 (§12.00 at the door).
Flea market tables $4.00 each. All indoor facility. Talk in on
146.37/146.97. For advance reservations: Dick Pitner, 2931
Pierce, Sioux City, 1A, Advance flea market reservations: Al
Smith, 3529 Douglas, Sioux City, |A

MASSACHUSETTS: The 1979 Amateur Radio Association is
sponsoring Novice and Technician/General classes slarting
September 18 at the Chelsea High School, Cheisea, MA. Ad-
mittance is free. Student pays cost of materials. For more in-
formation: Frank, K1BPN, 1979 ARA, P O. Box 171, Chelsea
MA 02150

NEW ENGLAND: Hosstraders' Fall Taillgate Swapfest, Satur-
day, October 6, sunrise to sunset at Deerfield, NH Fair
grounds. Admission $2 including tailgaters. Friday night camp-
ing at nominal fee after 4 PM. No reservations. Profits benefit
Boston Burns Unit of Shriners Hospital. Last Spring’s dona
tion $5,813.00. For map to northeast's biggest ham figa mar:
ket SASE to Norm, WA1)VB, RFD Box 57, West Baldwin, ME
04091,

OPERATING EVENTS
“Things to do...”"

SEPTEMBER 8: The Mark Twain ARA will operate WOKEM
from 1400Z to 23002, Sept. 8 and 9 to celebrate the dedica-
tion of the 20,000 acre Mark Twain Lake and Clarence Canon
Dam in East Central Missouri. Phone' lower 25 kHz of 40, 20
and 15 meter General band. Novice operation in 40 meter
band. For a certificate send legal SASE to Mark Twain ARA,
P.O. Box 56, Center, MO 63436

SEPTEMBER 8 AND 9: "WE TALK SO THEY CAN WALK."
The Ararat Shrine Radio Club of Kansas City, MO, will hold
a talk in to benefit the crippled children’s hospitals. We will

host a multi-band, multi-operator talk in from 10 AM to 6 PM
each day. First 10 kcs of general portion of ham bands and
first 10 kcs of 40 meter Novice band. For any contact with club
station, WA@NQA, you will receive a two-color certificate with
name and call. Send $1.00, QSL card and large SASE to: J.V.
Foust, KABGBK, 5240 N. Palmer, Kansas City, MO 64119
All monies will go to the crippled children’s haspitals. Your
QSL card will be displayed in the Kansas City Shrine Temple
Radio room.

SEPTEMBER 8 AND 9: The Radio Association of Erie (W3GV)
will commemorate Admiral Perry’s victory at the Battle of Lake
Erie during the War of 1812. 1200Z to 01002 Saturday and
12002 to 21002 Sunday. 7.235, 14.235 MHz (phone) and
7.090, 14.090 MHz (CW/RTTY). Special QSL and historical
date on the flagship Niagara via W3GV, 4572 Southern Dr.,
Erie, PA 18506 or W3 QSL Bureau for DX stations. Please
enclose business SASE.

SEPTEMBER 15: The McHenry County Wireless Association
will sponsor the 2nd annual DXpedition to Cedar Island, Fox
Lake, #llinois. Operation begins at 10000 CDT on lower 20 kHz
of phone portion of 40 and 15 meters. An atrractive QSL card
will be supplied for all confirmed contacts.

SEPTEMBER 22: The Paul Bunyan Wireless Association and
the Brainerd Area Amateur Radio Club will sponsor a special
event station from the site of the Paul Bunyan Festival near
Brainerd, MN, from 18002 on September 22 to 2100Z on Sep-
tember 23. Lower portion of the General class phone portion
of 40-10 meters. Send QSL and SASE to KCAYG for a com-
memorative QSL.

Mountain, Georgia, will sponsor its first annual Pig Out from
0400 to 2200Z. SSB phone and CW, 10 kH2 above bottom
of General portion of 80-10 meters. For a commemorative QSL
and special certificate for contact, SASE with information to:
Alford Memorial Radio Club, P.O. Box 1282, Stone Mountain,
GA 30086.

QOCTOBER 13 AND 14: Columbus Day International DX Con-
test in commemoration of Columbus Day, sponsored by the
Miami Havana Lions Club. From 1200 GMT Saturday to 2400
GMT Sunday. Any Amateur station making five contacts with
official Radio Club DX member operator during the 2 days will
be eligible to apply for the Miami Havana Lions Club QSL
award. Exchange RS(T) and QTH. For this special award. send
QSL's or log and $2.00 U.S. funds or 6 IRC's to: Miami Havana
Lions Club, Box 674, Miami, FL 33135. At the start of the con-
test, October 13, 1200 GMT, members of the Contest Com-
mittee will read the names and assigned numbers of the ofh-
cial operators in the following frequencies: 28.915, 21.250.
14 250, 7.230 phone.

A FAR NET AWARD CERTIFICATE offered by the Armored
Force Amateur Radio Net. Non-member stations qualification
requirements: For basic award, non-member stations must es-
tablish 2-way contact with a minimum ot 15 different A FAR
NET member stations. For endarsements, non-member sta-
tions must contact ten or thirty-five additional members. any
band, any mode. Confirmation of required contacts through
copy of log certified by two other Amateur radio operators
Send application with 50¢ minimum for postage, etc. to: Alfred
G Beutler, K2DWI. A FAR NET Certificate Manager, 36 Man-
chester Road, East Aurora, NY 14052

SPACE SHUTTLE COMMENTARY VJA OSCAR SATELLITE.
The Spaceport Amateur Repeater Club (SPARC) has been
authorized by AMSAT to transmit Space Shuttie mission com-
mentary for all missions on Special Services channel H2,
145.963 MHz of AMSAT-OSCAR 10. All Amateur Radio op-
erators are invited to submit reception reports to: SPARC, P O
Box 672, Merritt Island, FL 32952

AUGUST 31 AND SEPTEMBER 1: The Wireless Institute of
New Orteans (W.L.N.O.) will operate KSWF from the Louisiana
World Exposition — World's Fair. 10 AM to 10 PM COT daily
on HF bands, all modes and 40 meters. LSB about 7.240 MHz
Also 75 and 20 meters, propagation allowing. A special com-
memorative QSL/Certificate confirming contacts will be avail-
able for a SASE’W.ILN.O.. Box 6541, New Orleans, LA 70174

SAY
YOU SAW
ITIN
ham radio!
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California

C & AROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

24 Hour: 800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 80230
213-390-8003
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803
Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

Ham Radio’s guide to help you find your loca

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Calt Paul WDBAHO

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 51
years. Complete lines of Amateur equip-
ment, accessories and parts.

Illinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM SHACK

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

Kentucky

L & SRADIO

307 McLEAN AVENUE
HOPKINSVILLE, KY 42240
502-885-8071

Ten-Tec, Azden, Ameritron Sales and
Service.

Massachusetts

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray “'Squeak,” AD7K
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

JUN'S ELECTRONICS

460 E. PLUMB LANE — 107
RENOQO, NV 89502
702-827-5732

Qutside Nev: 1 (800) 648-3962
icom — Yaesu Dealer

NEW YORK

ADIRONDACK ELECTRONICS, INC.
1991 CENTRAL AVENUE

ALBANY, NY 12205

518-456-0203

Amateur Radio for the Northeast since
1943.

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City's Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
““The World System.”” Western New
York’s finest Amateur dealer.

YOU SHOULD BE HERE TOO!

-D ea-ler S. Contact Ham Radio now for complete details.
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Imateur Radio Dealer

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE.

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1 (800) 362-0290

Outside Ohio: 1 (800) 321-3594

Hours M-F 9-5:30, Sat. 9-3

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for 30 Years.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

Icom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex.

THE VHF SHOP

BOX349RD 4

MOUNTAINTOP, PA 18707
717-868-6565

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Belden

TOUCH TONE"
nE'ca_Dga;KiT

DTMF Receiver Kit
551 201)

P = all 16 stan
. tard DTMF digits
. erirnr' end hiters

needed

® Jutput either hex or

BCO format
® CMOS low power 'r"j na® 12V 0OC)
L ] [:,g_pll;uq l“' h mrnmul‘.
® Includes 2 pin | C socket, resistor
and |:.,||m| ILOrs schematics
® “Digit Vahid" ¢ DV" goes high after o valid
Ltone pair 1s se
® Make your own LLCALL" repeater decoder, eL

® Quantity discounts avanlable E ~ 145

9 5 Includes s
- [Add 6% (
BEND CHECHK OR MONEY ORDER TO:

ENGINEERING CONSULTING
583 CANDLEWOOO ST, BREA, CA SRER1
714/871-2008

ALL BAND TRAP ANTENNAS

— I -a’m, g # .{=)— -

!

PRETUNED - ASSEMBLED M FOR ALL MAKES AM -
ONLY ONE NEAT SMALL  ATEUR TRANSCEWEHS1
ANTENNA FOR ALL BA- & GUARANTEED FOR 2

NDS! EXCELLENT FOR WATTS SSB INPUT FOFI
APARTMENTS! M- NOVICE AND ALL CLASS
PROVED DESIGN | AMATEURS!

COMPLETE wnh 90 ft. RAG58U-52 ohm feedine, and
PL259 connector, insulators, 30 ft. 300 ib. test dacron end
supports, center connector with bullt In lightning arrester and
static discharge. LowSWR over all h;nlh ~Tuners usualty NOT
NEEDED! Can be used as Inverted V's - siopers - in attics, on
bufiding tops or narrow Tots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

B0-40-20-15-10 - - 2 vrap - 104 1t. -Model 998BUC  $99.95
40-20-15-10 — 2 trap -~ 54 1. ~Model 1001BUC .. $98.95
20-15-10 meter - 2 trap=- 261t. - Model 100TBUC . . $97.95

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA
(Canada is $5.00 extra for postage - clerical- customs elc) or
order using VISA - MASTER CARD - AMER EXPRESS
Ghve number and ex. date. Ph 1-308-236-5333 9AM - 6PM
week days. We ship in 2-3 days. ALL PRICES MAY INCREASE
SAVE - ORDER NOW! AN antennas guaranteed for 1 year.
10 day money back trial if returned in new condition! Made in
USA FREE INFO, AVAILABLE ONL Y FROM o~ 215

WESTERN ELECTRONICS
Kearney, Nebraska, GBB4T

Dept. AR- 9

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010
713-658-0268

Christmas?? Now??

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Qutside Wisc: 1 (800) 558-0411
M-F 9-5:30

Sat 9-3

SYNCOM.

Flexible Magnetic Media

Life Time Warranty - 100% Certified

s1 80 < 5%'ssoD 32
QTY 10 5% DSDD ea » aTy10
Packaged in polybags of 10 with

labels, reinforced hubs and Tyvek
envelopes.

MM-5 holds 50 5% disks.
MM-3 holds 30 3% "3%"
disks. Units have self-locking
covers with easy-carry hand-
les, adjustable tab dividers
and many other features
Great buy!
MM-3 §12.95 MM.5513.95 MEDIA-MATE

Free shipping in Continental US If order over
$25, else add $2.50. COD add $3.00

Visa and MasterCard. Personal checks take 10
days to clear Florida residents add 5%

DISCOUNT DISCS

P.O. Box 1231 Shalimar, FL 32579
(904) 651-4550 140

NOW
THERE ARE

3!

THE ARRL AMATEUR

RADIO CALLDIRECTORY
Whether you are DXCC Honor Roll
bound or just beginning to collect QSL
cards for the WAS award, you'll find the
addresses you need quickly and easily.
There are over 453,000 listings of U.S.
Amateur Radio licensees listed alpha-
betically in callsign order. The section
covering club stations is the most accu-
rate to be found. Only $15.75 in the U.S.
and $19.75 in Canada and elsewhere.

NAME INDEX

Have the name but need the Call? This
handy book lists licensees alphabetically
by last name, then gives their call, you
can refer to the Call Directory for
address information. $25.00 in the U.S.,
$28.50 in Canada and elsewhere. U.S,
Listings.

GEOGRAPHICAL INDEX
Handy listing by State, City, Street and
Call. Perfect for the travelling amateur.
$25.00 inthe U.S., $28.50 in Canada and
elsewhere. U.S. Listings.

COMBINATION PRICES
ARRL AMATEUR RADIO CALL
DIRECTORY AND NAME INDEX
OR GEOGRAPHICAL INDEX
$36.50 U.S., $44 in Canada or else-
where. ALL THREE: CALL DIREC-
TORY, NAME AND GEOGRAPHI-
CAL INDICES: $50 inthe U.S., $61.00
in Canada and elscwhere.

1984-85 EDITIONS
HOT OFF THE PRESS

Enclosed is my check or money order for
$ __ orcharge my HR
( ) VISA ( ) MasterCard ( ) Am. Express

Signature

Acct. No.

Good from Expires

Name

Address

City State Zip

Paymentin U. S. funds only. Prices subject to
change without notice.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN ST

NEWINGTON, CT 06111
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IF YOU'RE STILL USING AN
OLD STYLE ROTOR
CONTROL MAYBE YOU
SHOULD CONSIDER THIS...

BUY THE ANTENNA
CONTROLLER
OF THE FUTURE
TODAY!

A PRO-SEARCHm

DIGITAL

ANTENNA CONTROL
FULLY COMPUTERIZED

SMALL

10 MEMORIES
FOR STORING
YOUR FAVORITE HEADINGS

ONE YEAR FULL WARRANTY

PRO-SEARCH Is Adaptable To Many
Systems, Simple To Install.

No Modifications Are Necessary.

Presently we're having our Fall
and Christmas Special. A PSE-1,
used with the CDE Series. Now
only $315.00 plus shipping.
Regular retail price $419.91. Offer
good until December 15, 1984.
Order Early we expect a back
order problem due to demand and
availability of parts.

Also ask about our Fall Rotor,
Antenna and Unit Special.

CALL NOW 1-800-325-4016

Controllers also available lor other rolors

Prices and specifications subject to change
without notige or abligation

U.S. and Foraign Patents

i\
Pro-Search Electronics Co.

1344 Baur Boulevard St. Louis, Mo, 63132
1-314-994-7872
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FRONT COVER:
70 Years of SSB

An early single sideband receiver,
designed by James Lamb in 1937, in-
cluded provisions for duplex operation
on 4 MHz and used the filter method
of SSB generation. Shown within the
schematic for Lamb's receiver is a
state-of-the-art SSB receiver. Devel-
oped by RCA Corporation Govern-
ment Communications Systems under
the guidance of Dr. Ulrich L. Rohde,
business area director of radio sys-
tems, the unit is a highly software-
based experimental transceiver with
frequency-hopping capabilities. It con-
tains a special receiving system for
noise blanking and uses a delay line to
enable processing. The transceiver
covers 1.5 to 30 MHz in transmit and
10 kHz to 30 MHz in receive in 100 Hz
steps. Modes of operation include AM,
CW, SSB, FSK, and frequency hop-
ping. Particular software features are
automatic FFT (Fast Fourier Trans-
form) analysis of signals and tuning of
SSB with an error of less than 1 Hz,
frequency and memory scanning, real-
time clock operation, and storage of
100 frequencies with all signal para-
meters. It utilizes a second alpha-
numeric display with a self-help feature
that tells the user how to activate and
use the software-based function. It has
an intercept point of greater than + 30
dBm and an SSB phase noise of — 140
dB at 25 kHz to — 160 dB at 100 kHz,
indicating dynamic performance. AGC
is 0.2 microvalts to 1 volt, with a 4 dB
audio change and linearized S-meter
look-up table in ROM.

| These are just a few of the outstanding features con
rrols available on the tront panel Ed |

® Complete ready to use 10 GHz fm voicel ansceiver ® 10 mW power out-
put ® Typical frequency coveraq: 10.235-10.295 GHz ® Full duplex operation
® |nternal Gunnplexer for portable operation ® Gunnplexer removable for tower
mounting in fixed location service — three shielded cables required for intercon-
nection ® Powered by 13 volts dc nominal at 250 mA ® 30 MHz i-f ® 10-turn
potentiometer controlled VCO tuning ® 220 kHz ceramic i-f filter ® Extra diode
switched filter position for optional filter ® Dual polarity afc ® Rugged two-tone
grey enclosure ® Full one year warranty ® $389.95 with 10 mW Gunnplexer

® $269.95 without Gunnplexer

n d VO I'I.C e d Postpaid for U.S. and Canada. CT Residents
add 7-V: % sales tax. C.0.D. orders add $2.00.
Receiver Alf mall o forelgn countries add 10%
Resecarch

Box 1242 @ Burlington CT 06013 @ 203 582-9409
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UHF DECODER

ZENITH SSAVI-1 — $199.95

COMMERCIAL MDS

SORRY NO C.0.D.

INFO
1-817-460-7073

M/C & VISA

ORDER
1-800-433-5169

RADIO

w» 185

SAY
YOU SAW
ITIN
ham radio!

ANTI-STATIC DUST COVERS

tor New & Old Model Amateur Radios, Computers, Disk Drives
also Custom Made. Over 1 Million in use. Send for Brochure

Radio Covers Available

Alpha Halicrafters ICOM Panasonic
Bearcal Heath Kenwood Robot
Collins  Henry MJF Swan
Dentron s Ten-Tec
Drake * Yaesu

]

BIRCH HILL SALES, P.O. Box 296
Peterborough. NH 03458 22 Tel. (603) 924-7959

September 1984 151
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency -
just dial it in. While traveling. use it on your Amateur
(ransceiver o access tone operated systems, or in

your service van to check out your customers” re-
peaters; also. as a piece of test equipment to modulate
vour Service Monitor or signal generator. [t can even
operate off an internal nine volt battery, and is available
for one day dehlivery, backed by our one year warranty

All tones in Group A and Group B are mcluded
Output level Mat to within 1.5db over entire range selected.
Separate level adjust pots and output connections tor cach
tone Group
Immune to RF
Powered by 6-30vde. unregulated at 8 ma
Low impedance. low distortion. adjustable sinewave
output, Sv peak-to-peak

« Instant start-up

« (11 PI'I\IEII‘II Lor no lone l‘l]l]‘ll!

« Reverse polarity protection built-in

Group A

670 XZ 91527 | 156 7 SA "
71 9 XA 04 B ZA { 162 2 5B
74 4 WA 97478 7 . 1679 67

770 XB 100.0 12 K 173 8 6A
79.7 SP 1035 1A 1799 6B
R2.5 YZ 1072 1B 4 186 2 72
RS 4 YA 110922 146.2 4B 192 8 7A
B85S YB 114.8 2A 151 203 5 M|
* Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C
* Frequencies to 250 Hz available on special order
« Continuous tone
Group B
TEST-TONES: | TOUCH.TONES BURST TONES |
60 697 1209 1850 2150 2400 |
1000 770 1336 190) 2200 2450 |
1500 BS2 1477 1950 2250 2500
2178 4] 1633 2000 2300 2550
2805 2100 2350
* Frequency accuracy, = | Hz maximum - 40°C 10 + 85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Model TE-64 $79.95

L’: COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ Califormia: (714) 998-3021

bt |




YAESU FT-726R TRIBANDER

NEW GALAXIES OF PERFORMANCE ON VHF AND UHF

FULL DUPLEX!!
ATELLITES!! SCATTER!!

4 E R
HE ALL MODE TRIBANDER FT- -726R | —J

aBc-4 CW WAR TWCH  cam (N sioc “—

- --

The New Yaesu FT-726R Tribander is the world’s first multiband, multimode Amateur transceiver capable of
full duplex operation. Whether you're interested in OSCAR, moonbounce, or terrestrial repeaters, you owe
yourself a look at this one-of-a-kind technological wonder!

Factory equipped for 2 meter operation, the FT-726R is a three-band unit capable of operation on 10 meters, 6 meters, and/or two segments of
the 70 cm band (430-440 or 440-450 MHz), using optional modules. The appropriate repeater shift is autormatically programmed for each
module. Other bands pending

Powered by an 8-bit Central Processing Unit, the ten-channel memory of the FT-726R stores both frequency and mode, with pushbutton transfer
capability to either of two VFO registers. The synthesized VFO tunes in 20 Hz steps on SSB/CW, with selectable steps on FM Scanning of the
band or memories is provided

| The optional SU-726 module provides a second, parallel IF strip, thereby allowing full duplex crossband sateliite work. Either the transmit or
receive frequency may be varied during transmission, for quick zero-beat on another station or for tracking Doppler shift

Borrowing heavily from Yaesu's HF transceiver experience, the FT-726R comes equipped with a speech processor, variable receiver bandwidth,
IF shift, all-mode squelch, receiver audio tone control, and an IF noise blanker. When the optional XF-455MC CW filter is installed, CW Wide
Narrow selection is provided. Convenient rear panel connections allow quick interface to your station audio, linear amplifier, and control lines

Leading the way into the space age of Ham communications, Yaesu's FT-726R is the first VHF/UHF base station
built around modern-day requirements. If you're tired of piecing together converters, transmitter strips, and relays,
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R, the rig that will expand your DX
horizons!

Price And Specifications Subject To U 483
Change Without Notice Or Obligation w219
-
The radio.

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 e (513) 874-3100
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paceseller in amaleur radio

TS-430S “Digital DX-terity!”

Digital DX-terity...that outstanding
attribute built into every KENWOOD
TS-430S that lets you QSY from
band to band, frequency to fre-
quency, and from mode to mode
with the speed and ease that will
give you a dominant position in DX
operations.

KENWOOD'S TS-430S, a revo-
lutionary, ultra-compact, HF trans-
ceiver has already won the hearts
of radio Amateurs the world over.

It covers 160-10 meters, including
the new WARC bands (easily modi-
fied for HF MARS). Its high dynamic
range receiver tunes from 150 kHz-
30 MHz. It utilizes an innovative UP
conversion PLL circuit for superior
frequency stability and accuracy.
Two digital VFO's allow fast split-
frequency operations. A choice of
USB, LSB, CW, or AM, with FM
optional, are at the operators finger-
tips. All Solid-state technology per-
mits inputs of 250 watts PEP on
SSB, 200 watts DC on CW, 120
watls on FM (optional), or 60

watts on AM. Final amplifier
protection circuits and a
cooling fan are built-in,

Eight memories store frequency,
mode, and band data, with Lithium
battery memory back-up. Memory
scan and programmable automatic
band scan help speed up opera-
tions. An IF shift circuit, a tuneable
notch filter, and a Narrow-Wide
switch for IF filter selection help
eliminate QRM. It has a built-in
speech processor. A fluorescent
tube digital display makes tuning
easy and fast. An ali-mode squelch
circuit, a noise blanker, and an RF
attenuator control help clean up the
signal. And there's a VOX circuit,
plus semi-break-in, with side-tone.
All-in-all, it just could be that the
expression “Digital DX-terity” is a bit
of an understatement.

TS-430S Optional Accessories:
In typical KENWOOD fashion, there
are plenty of optional accessories
for this grealt HF transceiver, There
Is a special power supply, the
PS-430. An external speaker, the
SP-430, is also available. And the
MB-430 mounting bracket is avail-
able for mobile operation. The

AT-250 automatic antenna tuner was
designed primarily with the TS-4308
in mind, and for those who prefer to
‘roll their own, the AT-130 antenna
tuner is available. The FM-430 FM
unit is available for FM operations.
The YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filters, the YK-88SN
SSB filter, and the YK-88A AM filter
may be easily installed for serious
DX-ing. An MC-60A deluxe desk
microphone, MC-80 and MC-85
communications microphones, an
MC-425 mobile hand mic., and an
MC-55 8-pin mobile microphone,
are available, depending on your
requirements. TL-922A linear ampli-
fier (not for CW QSK), SM-220 sta-
tion monitor, PC-1A phone patch,
SW-2000 SWR/power meter 160 ~6
meler, SW100A SWR/power/volt
meter 160-2m, HS5-4, HS-5, HS-6,
HS-7 headphaones, are also available.
More infarmation on the TS-430S
18 available from authorized dealers
of Tno-Kenwood Communications,
1111 West Walnut Street,
Compton, California 90220,
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