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The IC-740 from ICOM
contains all of the most asked-for
features, in the most advanced
solidstate HF base station on the
amateur market...performing to the
delight of the most discerning
operator,

Study the front panel controls
of the ICOM 1C740. You will see
that it has all of the functions to
give maximum versatility to tailor
the receiver and transmitter
performance to each individual
operator’s requirements.

Features of the 1C 740 receiver
include variable width and
continuously adjustable noise
blanker, continuous, adjustable
speed AGC, adjustable IF shift and
variable passband tuning built in.
In addition, an adjustable notch
filter for maximum receiver
performance, along with switchable
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receiver preamp, and a selection of
SSB and CW filters. Squelch on SSB
Receive and all mode capability,
including optional FM mode. Split
frequency operation with two built
in VFOs for the serious DX er.

The 1C-740 allows maximum
transmit flexiblility with front panel
adjustment of VOX gain and VOX
delay along with ICOM’s unique
synthesized three speed tuning
system and rock solid stability with
electronic frequency lock.
Maximum versatility with 2 VFO's
built in as standard, plus 9
memories of frequency selection,
one per band, including the new
WARC bands.

With 10 independent receiver
and 6 transmitter front panel
adjustments, the 1C740 operator has
full control of his station’s operating
requirements.
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SOLID STATE ALL BANDER

See and operate the versatile

and full featured 1C-740 at vour
authorized ICOM dealer.

Options include:

- FM Module

- Marker Module

- Electronic Keyer

- 2 - 9MHz IF Filters for CW
3 - 455KHz Filters for CW

« Internal AC Power Supply

Accessories.
+ SM5 Desk Microphone
- UP/DWN Microphone
+ Linear Amplifier
« Autobandswitching Mobile Antenna
- Headphones
External Speaker
» Memory Backup Supply
+ Automatic Antenna Tuner

ICOM

The World Systen

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206) 454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214) 620-27¢

Al stared specificanions are approximate and subject to change without nofice or obligation. All ICOM radios significantly exceed FCC regulations limifing spurious emissic



TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

Wide-range verti-
cal sensitivity:
Scale factors from
100 Vidiv (10X
probe) to 2 mV/div
(1X probe). Accurate
lo =3%. Ac ordc
coupling

MHz bandwidth

mVidiv; extended
sensitivity of 2
mV/div at = 50
MHz

Two high-sensitivity
channels: dc to 60

from 10 Vidiv to 20

Delayed sweep
measurements:
Accurate to =3%
with single time-
base 2213; lo
~1.5% with dual
time-base 2215

Sweep speeds:
from0.5s to 50 ns
To 5 ns/div with X10
magnification

Probes included.
High-performance
positive attachment

Complete trigger
system. Includes
TV field, normal,
vertical mode, and 10-14 pF and 60
automatic; internal, MHz at the probe
external and line tip

sources; variable

holdoff

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of
the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminated the need for a cooling fan

Price FO B Beaverton, OR Price subpec! 1o change

182 Tektromx, Ing

All nghts reserved.  TTA-337

Tektronix 2213

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200" for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative

Order toll free:
1-800-426-2200
Extension 55

In Oregon call collect
(503) 627-9000 Ext. 55

Tektronix

COMMITTED TD EXCELLENCE
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“Top-notch”...VBT, notch, IF shift, wide dynamic range

The TS-830S has every
conceivable operating feature
built-in for 160-10 meters
(including the three new bands).
It combines a high dynamic
range with variable bandwidth
tuning (VBT), IF shift, and an

IF notch filter, as well as very
sharp filters in the 455-kHz
second IF.

* Wide receiver dynamic range,
Junction FETs in the balanced
mixer, MOSFET RF amplifier at
low level,
each band

* Variable bandwidth tuning
(VBT). Varies IF filter passband
width.

* Notch filter high-Q active circuit
in 455-kHz second 1F.

* LSB. USB, and CW on 160-10
meters, including the new 10, 18,
and 24-MHz bands.

Receives WWV on 10 MHz

* [F shift [passband tuning).

* Noise-blanker threshold
level control.

Nuorescent tubes), with
analog dial

Narrow/wide filter selector
switch for CW and/or SSB.

* Built-in speech processor, for
increased talk power.

Wide receiver dynamic range,
with greater immunity to
overload.

Two 6146B's in [inal, allows
220W PEP/180 W DC input
on all bands.

* Advanced single-conversion

“Cents-ational”...IF

shift, digital display, .
narrow-wide filter switch
The TS-530S SSB/CW
transceiver covers 160-10 meters
using the latest, most advanced

circuit technology, yet at an
affordable price.

* 160-10 meters, LSB, USB, CW., all
amateur frequencies, including

new 10, 18, and 24 MHz bands PLL,
Receives WWV on 10 MHz. spurious characteristics.

 IF shift tunes out interfering = Adjustable noise-blanker, with
signals front panel threshold control.

and dual resonator for

* Built-in digital display [six digits.

ux \'“ﬁ . —

)..

VET-$-TOoNE m“ll POWER

* Built-in digital display,
(Mluorescent tube), with
analog dial.

* 51468 final with RF negative
feedback. Runs 220 W PEP
(SSB)I/180 W DC (CW) Inpul on
all bands

* Built-in RF speech processor

* Narrow/wide filter selection
on CW.

* SSB monitor cireuit,

e RIT and XIT (transmitter
incremental tuning

BF gany  MEATER PowER
O

E T ANBCEIVvER

* RIT/XIT front panel control
allows independent fine-tuning
ol receive or transmit
Irequencies.

Optional accessories:

* SP-230 external speaker with

selectable audio filters.
* VFO-240 remole analog VFO.
¢ VIFO-230 remote digital VFO.
e AT-230 antenna tuner/SWR/
power meter.
* MC-50 desk microphone
* KB-1 deluxe VFO knob.

for better stability, improved = YK-88C (500 Hz) or YK-88CN

(270 Hz) CW filter
* YK-88SN (1.8 kHz) narrow
SSB filter.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

Optional accessories:

* SP-230 external speaker.

* VFO-230 external digital VFO
with five memories, digital
display

* VF(-240 external anc: |!(111 VFO.

* AT-230 antenna tuner

* Y(G-455C (500 Hz) or \(f 155CN
(250 Hz) CW [ilter for
455 kHz IF.

* YK-88C [500 Hz) or YK-88CN
(270 Hz) CW [ilter for
8.83 MHz IF.

* KB-1 deluxe heavyweight knob.

The TS-660 “QUAD BANDER"
covers 6,10, 12, 15 meters.
* M, SSB (USB), CW, and AM
* Dual digital VFO's
« Digital display
s |[F shift built-in
* 5 memories with memory scan
* UP/DOWN microphone
* All-mode squelch
* Noise blanker
* CW semi break-in/sidetone
* 10 W on SSB, CW, FM;
4 W on AM.
Optional accessories:
* PS-20 power supply
* VOX-4 speech processor/VOX
* 5P-120 External speaker
* MB-100 Mobile mount
* YK-88C, YK-88CN CW filters
* YK-88A AM lilter.
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An Amateur must have the permission of a TV broadcaster before he can buy equipment to get
on a certain Amateur band? That's the decision of a California Superior Court judge in Sacramento
County! Of course the issues involved are not nearly so simple as stated above. But whatever the
background and however compelling the arguments favoring such a decision, the fact that any com-
mercial enterprise has been given control of the activities of an FCC-licensed Amateur has to be of
grave concern to all Amateurs. Here's what happened:

A Multipoint Distribution Service (MDS) in Sacramento, California — California Satellite Systems
— went to court for a preliminary injunction against a Sacramento Amateur-equipment distributor
and several others for ‘‘unfair competition,”” alleging they were selling equipment for receiving the
MDS company’s 2150-MHz subscription TV signals, and thus unjustly depriving it of revenue. The
judge concurred, despite testimony about the nearby 2300-MHz Amateur band and an in-court dem-
onstration of 2300-MHz Amateur equipment. In granting the injunction, which strictly forbids any of
the defendants from selling any equipment capable of being used to receive 2150-MHz MDS TV, the
judge included a proviso that such equipment could be soid to a licensed Amateur or ‘‘experimenter
in microwave frequency transmissions.”” The section of the injunction order of serious concern to
Amateurs is the requirement that prior approval (at no charge} must be obtained from the MDS com-
pany before such a sale can be made.

The case, of course, brings up many questions about individual and business sights. The problems
of scrambled UHF TV "‘pirating,”’ and the private reception of both MDS and satellite TV, are cur-
rently receiving plenty of attention from both the trade press and — as in this case — the courts.
""Rights”” mean different things to different people. There's one school of thought that holds that
“anyone who doesn’t want me to enjoy his radio/ TV transmission should keep them off my prop-
erty.”” This viewpoint has considerable popular support. A drive-in theater operator who sued to pre-
vent neighboring home-owners from enjoying his movies from their back yards would be laughed out
of court. Yet in St. Paul, Minnesota, a federal district judge ordered a home-owner to take down his
MDS receiver or start paying the company a subscription fee!

One remedy for “pirate” subscription-TV reception that has been widely employed is legal sanc-
tions against the manufacture and sale of equipment. In California this led the state legislature to
pass a law prohibiting not only the sale of decoders but also of any components that could be used in
their manufacture! Court injunctions against decoder sale and manufacture, and even the distribu-
tion of decoder kits, have been granted in a number of actions across the country; but in this case the
judge has taken the process one onerous step further.

In this case, the application of such legal principles as “‘prior restraint’’ and “presumption of guilt”
must be questioned. The possessor of a Technician or higher class Amateur license has been granted
the right to operate on all VHF and higher frequencies by the FCC. However, in Sacramento this
right, at least with respect to the 2300 MHz band, can be subject to the whim of a commercial enter-
prise — a commercial enterprise that has no interest whatsoever in the furtherance of Amateur Radio
but has a very real interest in keeping any and all “‘amateurs’’ (note the small “‘a’’) and other experi-
mentally inclined individuals away from ‘‘their’’ portion of the spectrum. To their credit, California
Satellite Systems’ lawyer has contacted Westlink asking the Amateur community for suggestions as
to how both their interests and ours can best be protected. Any suggestions can be sent to us here in
Greenville, and we'll see they get to the law firm.

However good the intentions of the MDS firm in this case, this decision is one that cannot be
allowed to go unchallenged. If it stands, then why not give a channel 2 TV station the right to deter-
mine what kind of 6-meter gear is sold in its viewing area, and to whom? After all, 6-meter Amateur
interference could drive viewers to other channels, thus depriving the station of revenue. Or why not
let a cable system operator establish quiet hours for his area’s 2-meter operators, since cable channel
E (145 MHz) is used for extra-charge special events on many systems?

The Personal Communications Foundation, the ARRL, and many concerned individual Amateurs
are closely following the developments in Sacramento. We must not let such a fundamental intrusion
on the rights of licensed Amateurs remain unchallenged.

Joe Schroeder, WJUV
associate editor

6 January 1983



Picture where you
can go with a $99% computer.

The Flight Simulator

Remember when they said all computers
would be affordable someday?
Well, here they are, All one of them.

The only $99.95 computer.

Now you don't have to spend hundreds or
even thousands of dollars to enjoy some really
useful and interesting software -

You can own a full powered TS1000 personal
computer for only $39.95. And you can buy it
directly from Sinclair Research, the company
that pioneered the affordable computer. Only
Sinclair has made this revolutionary new tech-
nology possible, with a unique Master Chip
which replaces as many as 18 chips used in
other personal computers.

The TS1000 is the lowest priced personal
computer on the market. In addition to being
very affordable, it’s very expandable.

You can select from a number of 1K software
programs for the basic computer. You can also
learn how to write your own programs.

The 16K Memory Module. More power to you.

For only $49.95 more, you can purchase
our 16K Memory Module and use even more
sophisticated software. Choose from a wider
selection of games, educational programs
and business/household applications.

The 16K Memory Module plugs right onto
the back of the Timex/Sinclair 1000 and pro-
vides 8 times more memory capacity. The
perfect way to expand your system without
emptying your wallet.

A computer even the
merely curious can afford.

The TS1000 is designed precisely for you.
Anyone can afford it. Anyone can learn how
to use it.

So now even the curious can take advantage
of our many software cassettes, which work
with a standard cassette recorder.

The TS1000 comes with a complete software
catalog and a comprehensive instruction book
written in clear, simple English. And the com-
puter hooks up to your TV for video display.

No wonder the TS1000 is the.fastest selling
personal computer ever. And Sinclair will let
you try it in your home for 10 days at no risk.

LEEIL

1@,

10 days. If you're not entirely satisfied, just
return it to us and we will refund your money.
(Sorry, no refunds on software.)

Call toll free: 800-543-3000. Ask for operator
509. In Ohio call: 800-582-1364. Ask for opera-
tor 509. In Canada call 513-729-4300, operator

=fTren Tons 1863 V1D
three cassettes, get one free. | S T
good reason to order now. cfELECTRIC J 5075 TIE0
The fact that computers are here to stay cforc LN AL
is probably reason enough to order now. efFENT UL S
However, we also feature a special software b G N
offering. When you buy three cassettes, you get S O I Cvec—
a free cassette, It's as simple as that. And now N s
you can buy the computer and both 1K pro- g Lhiler ] s
grams and 16K programs right from your n g
home. No crowds, no waiting lines, no parking
worries. Selecting from such a large variety
of software has never been easier or more
convenient.
But you have to order right away, thisis a 5 £ 9 O
limited time offer. FESeEmaan ey
Asgs B0 Br=wBa LA Bl LY
How to order today. 7 £ P O -

Call our toll free number and use your
MasterCard or VISA. Or send the coupon
with a check or money order.

Then try out the Timex/Sinclair 1000 for

More Details? CHECK — OFF Page 92

sincl=ir -

509. Have your MasterCard or VISA ready
when calling. Phones open 24 hours a day, 7
?fdyﬁ a week. These numbers are for orders

If .yuu want information, please write:
Sinclair Research Ltd., 2 Sinclair Plaza,

Nashua, NH 03061.

Call toll free

800-543-3000

I—M code: | Mail to; Sinclair Research, Ltd. —l
BIHRO1 One Sinclair Plaza, Nashua, NH 03061 ,
[J Check or Money Order enclosed

Price Qty. Amount® I

1 TS1000 !
I Computer $99.95 |
1

16K RAM $49.95 |

Check the boxes of all software cassettes you want.

—

If you select any three cassettes, get one free. You
must circle the one cassette you wish to receive free.

1K Cassettes for basic computer: $9,00

[] 1) Statistics
Includes Statistics,

[ 3) Super Program 7
Racetrack, Chase, Nim,

R{:ﬁn‘ssiun and Trend, Tower of Hanoi, Docking
CHI Squared Text and the Spaceship, Golf
Graphics Plot L1 4) Super Program 2
[) 2) Super Program |
Invasion from Jupiter, Secret Code, Mind
Skittles, Magic Square, Boggling, Silhouette,
Doodle, Kim, Liquid Memory Test, Metnic
Capacity Conversion

$9.00 l

each

Cassettes

Cassettes for 16K Module: $15.00

L] _5)Space Raiders, Bomber
The popular Arcade

games
Control a highly
maneuverable light
aircraft

(1 7)Chess

Six levels of difficulty

] _8) Bac o and Dice
[779) The Cube Game
One, two or three
dimensional cube puzzie
solving

information storage and
retneve program. Use it

to catalog, mamntam

records, keep track of

accounts

] _11) VU-CALC

Financial analysis, budget |

and projection tables; a

powerful analytical tool |
12) The Coupon Manager

List coupons by store or

type
| 13) The Stock Option
Analyzer |
Calculate last trading day;
evaluate ROI, annual ROI

Rings Around Satumn, l

[] 10) The Organizer and NET worth
General purpose T ) Super Math |

Five levels of difficulty

I
1
|

I
|
|
|
|
I
I
|
l
| e |
|
|
I
|
|
|
I

16K $15.00
Cassettes each
¥ Shipping/
| Handiing $ 495 $4.95
| *US. Dollars Total
I
| Name |
| Street |
I City I
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no-code license

In the September, 1982, issue of
ham radio, the publisher and editor-
in-chief of ham radio, Skip Tenney,
WINLB, and associate editor Joe
Schroeder, W9JUV, presented an
editorial in which they advocated that
Amateurs look into the merits of the
FCC’s proposed no-code Amateur If-
cense. As expected, the response
was swift and emotional. By far the
majority of those who responded to
the editorial were opposed to any
kind of code-free license.

Presented below are excerpts from
some of the letters received.

The decision and dilemma of a no-
code license is a two part question:
fact and emotion. Let's examine
some thought-provoking aspects of
this question.

What is the value or purpose of
Morse code? There is only one! In a
marginal reception situation, the
ear/thought process can interpret an
on/off tone more effectively than the
complex communication of the hu-
man voice. For this very reason, all
military communication specialists
are required to learn code. Said sim-
ply, anyone using code can get a
message through where voice is unin-
telligible. It is also fact that on/off rf
generation equipment (both sending
and receiving) is simpler to develop,

8 January 1983

understand, and build than voice
generation techniques.

The second part of the no-code li-
cense proposal appears to be the
emotional half. | am a ham! Not
everyone can be one, because they
don’t have the determination, intelli-
gence, skill, and guts to work to be a
member of our fraternity. I'm pleased
to be a member of a group of people
who are elite and have done some-
thing to make them stand out in a
crowd. Our country was founded and
has grown on the principle that the
best succeed and thank God we can
all work to achieve what we want.

Are these questions important?
What is the purpose of Amateur
Radio? If you are part of a group
whose lives depend on ‘‘getting the
message through’’ (military or public
service), or if you believe in the princi-
ple of our ability to "‘be what we want
to be” (freedom), then the answer
is yes.

As a final note please observe that |
have underlined work many times.
True appreciation of anything in life
— be it mental, spiritual, or physical
— is rewarded directly to the amount
of effort expended by the recipient.
Anything given to us quickly loses its
real value without exception. Time
and again we are reminded that each
of us only truly enjoys what we have
earned. — W.illiam E. Martin,
WB4KSP.

The code requirement is the only
thing keeping more lids from Bash-
ing their way into Amateur Radio.
The code represents discipline. Even
if a person never uses the code once
he gets his license, he has demon-
strated the fact that he has the disci-
pline necessary to be a qualified ham.
Once a person learns the code he
does not easily forget it. It is a skill to
be proud of having.

| doubt if any ham really believes
the code is outmoded, as some com-
puter-oriented proponents would
have us believe. | doubt if any ham
really believes the code is an impossi-
ble stumbling block for youngsters.

There are only two reasons why a
person cannot learn the code: 1) lack
of interest (he really doesn’t want to
be a ham); or 2) laziness (he would
rather be given something than
earnit).

Sorry, gentlemen, you're wrong on
this one. If we wind up with a no-
code license, it will be due to publish-
ers, manufacturers, and dealers . . .
not because of their interest in Ama-
teur Radio, but rather due to their
pursuit of the almighty dollar. — Ken
Piletic, W9ZMR.

It is perfectly ridiculous to require
that computer-oriented young peo-
ple, and busy young engineers with
endless demands on their time, learn
the code which they may never use.
We urgently need these bright ener-
getic young people in the Amateur
service, and we are not attracting
enough of them.

Most Amateurs oppose the no-
code license because they do not
want Amateur Radio to sink into a
CB-type chaos. But well-conceived
examinations, honestly administered,
should safeguard against that. Others
oppose a no-code license on the
grounds that anyone can learn the
code; these well-meaning people sim-
ply do not understand the probiem.

It is unfortunate that the ARRL, be-
cause of the shortsighted view of
most of its members, can be counted

continued on page 54
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Hear
Police/Fire
Weather

on 2 Meter Handhelds with
this MFJ VHF Converter.

MF] VHF
CONVERTER

MFJ-313

$3995

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot
Police/Fire/Weather band scanner

144-148 MHz handhelds receive Police/Fire
on 154-158 MHz with direc! frequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky

Feedthru allows simultaneous scanning of
both 2 meters and Police/Fire bands. No mis-
sed calls

Highpass input filter and 2.5 GHz transistor
gives excellent uniform sensitivity over both
bands. Crystal controlled

Bypass/OFF switch allows transmitting.
Won't burn out it you transmit (up to 5 watts)
with converter on. Low insertion SWR. Uses
AAA battery. 2%x1'2x1%> in. BNC connectors

Enjoy scanning, memory, digital readout, elc.
as provided by your handheld on Palice/Fire
band

220 MHz Converter for 2 M Handheld
MFJ-314 MFJ-314, like MFJ-313
(3 95 ggé :&l&fyg# receive 221-
. 7 on your 2 meter
59 handheld
Police/Fire/Weather Band Con-
verter for 2 Meter Mobile Rigs.

MFJ-312

$5995

MFJ-312, like MFJ-313 but for mobile 2
meter rigs. Transmit up to 40 watts Thru con-
verter without damage. S50-239 connectors.
Mobile mounting brackets. Rugged. "ON"
LED. Use 12 VDC or AAA battery. 3x4x1 in.

Order from MFJ and try it-no obligation. If
not delighted, return it within 30 days for
refund (less shipping) One year unconditional
guarantee

Order today. Call toll free B800-647-1800
Charge VISA, MC or mail check. money order
for amount indicated plus $4.00 each shipping.

Hear police/fire/weather. Order now.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 in Miss. outside continental
USA, tech/order/repair info. Telex 53-4590

M F ENTERPRISES,

MFJ VNF BAND EXPANDER
Sisim  dw

»e <

INCORPORATED
Box 494, Mississippi State, MS 39762

MFJ DUMMY
LOADS

Tune up fast into 50
ohm resistive load.
Extend life of finals.

Includes
high quality
transformer

New MFJ-250 VERSALOAD Kilowatt Dummy
Load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air QRM.

Run 1 KW CW or 2 KW PEP for 10 minutes, Y2
KW CW or 1 KW PEP for 20 minutes. Continous
duty with 200 watts CW or 400 watts PEP. Com-
plete with derating curve.

Quality 50 ohm non-inductive resistor.

0il cooled. Includes high quality, industrial
grade transformer oil (contains no PCB).

Low VSWR to 400 MHz: Under 1.2:1, 0-30
MHz. 1.5:1, 30-300 MHz. 2:1, 300-400 MHz.

Ideal for testing HF and VHF transmitters.

$0-239 coax connector. Vented for safety.
Removable vent cap. Has carrying handle.
7-1/2in. high, 6-5/8 in. diameter.

MFJ “Dry” 300 W and
1 KW Dummy Loads.
$ 95
$64°5 26

MFJ-262 MFJ-260

Air cooled, non-inductive 50 ohm resistor in
perforated metal housing with S0-239 connect-
ors. Full lead for 30 seconds, derating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to 30
MHz, 1.5:1 for 30-160 MHz. 2%ax2'ax7 in.
MFJ-262 (1 KW). SWR 151 for 30 MHz.
3x3x13 Inches.

MFJ HF SWR/Wattmeter

29

New MFJ-816 low cost HF SWR/Wattmeter for
1.8 to 30 MHz range. Torodlal current %ickup
gives uniform sensitivity over entire HF fre-
quency. Read SWR, forward and reflected power
in 2 ranges (30 and 300 watts) on two color scale.
50-239 coax connectors. 4-1/2x2-3/8x2-7/8 in,

Order from MFJ and try It. If not delighted,
return it within 30 days for refund (less shipping).

One year uncond| | guarantee.

Order today. Call TOLL FREE 800-547-1800.

Charge VISA,MC. Or mail check, money order.

Wirite for free catalog.

CALL TOLL FREE ... B800-647-1800
601-323-5869 in MS, outside continental USA.

MFJ ENTERPRISES,

INCORPORATED
Box 494, Mississippl State, MS 38762

.
wate

T MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 inch quartz analog.

|
m:

DUAL 24 HOUR LCD
$39 95 MFJ- 104

Two independant 24 hour LCD displays! Read
both GMT and local times at a glance

Six digit main display has seconds readout.
Four digit auxiliary. Switch reverses main/aux.

Alarm plays 4 selectable melodies. Alarm
"ON'"" indicator. Snooze button

Quartz timing. Synchronizable to WWV

Flip-top cover serves as stand

Night light. Forward/reverse, fast/slow set
buttons. Lock function prevents mis-setting.
Display main time only, main/auxiHary or main/
alarm time. Includes battery. 4x2x1/2 inches.

24/12 HOUR, 1D TIMER
MFJ-102 $ 32 95

Switchable 24 hour GMT or 12 hour format.

ID timer sounds every 9 minutes after reset.

Switchable seconds readout.

Observed timer. Just start clock from zero
and note time of event up to 24 hours

Bright blue 0.6"" vacuum fluorescent digits.

Alarm with snooze function. Synchronizable
with WWV. Fast/slow set buttons. Lock func-
tion prevents mis-setting. Power out, alarm
“ON"" indicators. 110 VAC, 60 Hz (50 Hz with
simple modification). UL approved.

Black, brushed aluminum top/front. 6x2x3"

24 HOUR QUARTZ
MFJ-105

349 95

True 24 hour quartz
wall clock has huge 12
inch diameter face
Gives excellent visa-
bility across computer
fradio room

Fifteen seconds per month accuracy

Single "'AA™ battery provides over .one year
operation, immunity from power line failure and
eliminates power cord

Sweep second hand. Brown hi-impact case
Glass front. 24 hour military time format.

Order from MFJ and try it. If not delighted,
return within 30 dars for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling.

800-647-1800

outside continental

CALL TOLL FREE
Call 601-323-5869 in Miss
USA, tech/repair info. Telex 53-4590 MF.J STKV

ENTERPRISES,

M FJ INCORPORATED

\__Box 494, Mississippl State, MS 39762/

More Details? CHECK — OFF Page 92
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AMATEUR INTRUSIQNS INTO THE OFF-LIMITS 10.109-10.115 MHz portion of the new 30-meter
band have resulted in complaints from the governmental agencies affected and concern in
the FCC. With Amateurs from other nations using the slots forbidden to U.S. Amateurs,
it's easy to slip into violation. When such an intrusion is heard, please warn the vio-
lator with a quick long-distance call to help preserve our good relations with the agen-
cies that have legitimate access to those frequencies. ] .

Activity On The New Band Has Been Steady but not heavy, with most users reporting it
is more like %40 than 20. DX has been reasonably available, with several U.S. statioms
reporting more than 40 countries worked and several more near WAS by the end of November.

BURBANK (ILLINOIS) OFFICIALS HAVE FINALLY RESPONDED to their residents' suit challeng-
ing the community's anti-tower and RFI ordinance. The city, in a motion to dismiss the
complaint, challenged the federal court's jurisdiction and claimed the city has a right
to control '"'muisances' such as RFI and antennas. A status hearing is set for December 13.

BEACON FREQUENCIES AUTHORIZED BY THE FCC FOR "AUTOMATIC" (unattended) control in its
ear]y November report and order are 28.2-28.3, 50.06-50.08, 144.05-144.06, 220.05-220.06,
222,05-222.06, 432.07 -432.08, and all Amateur frequencies above 450 MHz. Manual control
(attended) beacons are permitted on all Amateur frequencies. Beacon transmitters are
limited to 100 watts input under the new rules, which become effective January 3, 1983.

ARRL ASSUMPTION OF THE EXAMINATION PROGRAM as proposed in its late October petition
is believed to be seeing some modification by the League itself during the comment period,
which closed November 29. The League's Executive Committee has also agreed to ask the
Commissioners to delay consideration of a no~code license for 18 months, in order to
avoid injecting such a controversial issue into the already complex problems that Amateur
administration of the exam program is certain to create.

Whether Or Not The League's Exam Proposal becomes the basis of the new exam process,
the Commission's own timetable, as well as financial considerations, seem to insure that
the transfer will have to be accomplished by next fall.

Amateur Participation In Monitoring And Enforcement activities could well precede our
taking over the examination program. ARRL's Interference Task Force has been working on
the details of a cooperative effort between FCC's Field Office Bureau and Amateur volun-
teers for some time, and with minor revisions in the well-established 00 program it could
be up and running in a few months. Much of such a program would be "advisory" to individ-
ual Amateurs, as with present 00 notices. However, with respect to deliberate violators,
the volunteer monitors' job would be to make it as easy, quick, and inexpensive as possible
for the Commission enforcement staff to build an effective case against a flagrant violator.

FCC'S NOVICE EXAM PROPOSAL teo permit the examiner to create and grade the written as well
as code portions, PR Docket 82-727, has comments due February 15, reply comments March 15.

Comments On The FCC's Logbook Elimination Proposal, PR Docket 82-726, are due by January
14.7 Reply comments on that item are due February 1Z4.

In A Related Move, The FCC Has Dropped The Requirement that stations in the Aviation
Services maintain logbooks.

A NEW RUSSIAN SATELLITE, ISKRA 3, WAS LAUNCHED November 18 from the Salyut 7 spacecraft.
Ar presstime only CW telemetry on its 29.583-MHz beacon had been heard from Iskra 3, which
is believed to carry a 21.23-21.27 MHz in, 29.58-29.62 MHz out transponder like its prede-
cessor, Iskra 2. 1Iskra 3's altitude is about 360 km, and period 91.6 minutes.

Phase ITIB's Launch Is Now Definitely Set For Next April on Arianne's L6 launch. In
addition, the Air Force has responded favorably to a proposal that Phase IIIC be given a
ride on an Air Force launch some time in 1984. As a result, AMSAT's budget is being
stressed severely. Members are strongly urged to renew their memberships promptly. Some
worthwhile AMCAT goodies are still available; Box 27, Washington D.C. 20044 has details,

1983 OSCAR Orbital Prediction Calendars that include RS-5 through 8 as well as OSCAR 8
are now available from Project OSCAR, Box 1136, Los Altos, California 94022. U.S. postpaid
price is $10; they're $12 overseas.

FINAL WARC TMPLEMENTATION COMMENTS ARE BEING SOUGHT by the Commission in an NPRM adopted
at its November I8 agenda meeting. The actual 300-page document and comment due dates
should be released by mid December, but those areas of most interest to Amateurs are final
rules for 10 Mhz, availability of 18, 24, and 902 MHz, and moving the frequency below which
CW ability is required down to 30 MHz. No surprises are expected in the Amateur Radio por-
tions of General Docket 80-739; a 60-day comment period is expected.

ELIMINATION OF CB LICENSING IS EXPECTED TO BE DECIDED ON by the commissioners in an
early December meeting. Expectations are, that despite strong opposition from CB user
groups such as REACT, requirements for both CB and radio control licensing will be dropped.

NEW THIRD PARTY TRAFFIC AGREEMENTS WITH ST. VINCENT (J8) AND GRANADA (J3) have been
announced by the FCC, just in time for Caribbean winter holiday travel.

10 January 1983



DEXEL Receivir?

Package $235()-0°

DXR 1100 Stereo Receiver, LNC and remote control 10’
Prodelin fiberglass dish with Polarmount e Polatron
II Electronic Polarizer and Cables

Universal Communications Package

$1999.00

R . P
il iy

Universal Communications DIL.-2000 * 10° Prodelin
fiberglass dish with Polarmount ¢ Polatron I1 Elec-
tronic Polarizer, Dexel 120° LLNA and 100" Cables

VISA and Master Card
Electronics shipped UPS prepaid - Dish and Polarmount
freight collect 24 hour phone line for orders 7 days a week

(208) 466-6727

312 12th Ave. South, Nampa, [daho 83651
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first report on
new band propagation

Experiments and
observations on the
10, 18, and 24 MHz bands

The Federal Communications Commission Ii-
censed the experimental station KK2XJM on August
25, 1981, for the purpose of conducting experiments
on the 10.100-10.150, 18.068-18.168, and 24.890-
24.990 MHz WARC bands. These bands are intended
for Amateur use in the future. A license on these
bands authorizes operation at a maximum of 30
watts ERP and 2.8 A3J emissions. [U.S. Radio Ama-
teurs were permitted to use 10.100-10.109 MHz and
10.115-10.150 MHz, at a maximum power level of
250 watts with A1 or F1 transmissions, as of October
28, 1982, at 3 p.m. Eastern Daylight-Saving Time.]

One main reason for the experiment on these
bands was to gather and analyze reports received
from (mostly Amateur) listening stations. The analy-
sis techniques we used, and the results obtained
from the reports, are presented in this article.

Because the results of the experiment depended
greatly on listener response, we generated and dis-
tributed publicity announcing the experiment and its
authorization by the FCC, and we described the in-
formation needed from listeners and how it should be
reported. This publicity was followed at intervals by
detailed schedules of our broadcasts. QST and
World Radio published the complete announcement,
ham radio covered the information in an editorial,
and extracts and schedules were also published in
73, CQ, Florida Skip (a regional magazine), and sev-
eral local club newsletters.

The response we received from listening stations
was encouraging. Many people phoned or sent let-
ters, requested schedules, asked for information on
the equipment to be used, and wanted to know how
to provide reception reports.

12 January 1983

preliminaries

Before starting the experiment, we conducted a
number of sweeps on the 10, 18, and 24.5 MHz
bands to determine signal levels and types and to se-
lect operating frequencies. Fig. 1 shows a result typi-
cal of these scans. Signals are shown as blocks for
teleprinter, multi-channel signals, and voice or
music, and as lines for unmodulated carriers. Some
of the carriers represent no-information transmission
periods of stations that were active at other times.
We found gaps at times, but all frequencies on 10
MHz were in use at some period of the day.

Conditions were similar on 18 and 24.5 MHz, but
the average number of stations on the air was lower,
and periods of heavy use were shorter. It was not un-
common to find only six signals on these bands, half
with no modulation.

A better picture of band use developed as the ex-
periment progressed. Spectrum scans were made by
W1RN at the ARRL Lab in Newington, Connecticut,
as an aid. A pattern of full occupancy during others
was evident; we also noted that a few signals were
very strong, but there were long periods when most
signals were not much above the noise level.

We couldn’t identify all the signals present; sta-
tions appeared without identification, transmitted
coded signals by voice or CW, and then disappeared.
We didn’t try to copy teleprinter signals, which alter-
nated as keyed or non-keyed carriers without Morse
transmissions.

After studying the scan results, we scheduled ini-
tial operations on 10.140, 18.108, and 24.930 MHz.
These are each 40 kHz above the low edge of the
WARC bands. This uniformity was actually a low pri-
ority; the prime consideration was to avoid frequen-
cies occupied either by very strong signals or by any
signals most of the time. And we wanted to select
frequencies maost likely to be detected by typical
Amateur installations, as well as those on which in-
terference would be a likely problem. Determining
the interference potential to existing band users by
an Amateur signal was one of the main reasons for
conducting this experiment.

By R.P. Haviland, KK2XJM (W4MB), 2100 S.
Nova Road, Box 45, Daytona Beach, Florida
32019



Although it soon became clear that there was no
real reason to use frequencies other than those first or |
selected, it did appear that some attempt should be 9 |\~ 50uv AT RECEIVER ﬁ
made to simulate the Amateur condition of no
assigned frequency. We did this by introducing a
small offset from the selected frequency. Normally
the offset was kept to a fraction of a kHz, but we did
use a few offsets of up to 5 kHz. 2

experimental equipment configuration ‘;:_—l ] I_IH
= T T o T 4[0 T

S METER READING

- . - - - T T
The equipment we used is summarized in fig. 2. 10.100 0 20 3
FREQUENCY ~ MHz

10,150

The transmitter is an SBE 33, using new band crys-
tals,.and rf coils paralleled by additional inductors to fig. 1. 10-MHz-band signals on September 20, 1981.
provide the necessary tuning range. The tune circuit Wide blocks are single or multi-channel Teletype™,
was modified to provide an adjustable carrier leve! thenarrowblockis SSB.and thelinesrepresentcarriers.
and to permit switching or keying.

m HUSTLER TRAP
. VERTICAL
10.0
18.1 CALIBRATION, TEST,

24.9MH: MONITORING EQUIPMENT
OPERATING EQUIPMENT

| l DRaxe MONITOR
TRANSMITTER SWR - POWER ORAKE : ;"4 RECEIVER
s8E 33 METER (.. FILTER ° WATTMETER

!

OPTO 7000
TEKTRONIX
1Q MINUTE 60Hz 10d8 RF 5140 DIGITAL
TIMER PAD FREQUENCY
OSCH.LOSCOPE METER

*

CYCLING
TAPE
REPRODUCER

fig. 2. Block diagram of experimental configuration.

We retuned the antenna, a commercial (Hustler)
trap vertical, to the center of the WARC bands by ad-
justing the capacity sleeve of each trap. Section o | ]
lengths were adjusted for minimum SWR at the se-
lected frequencies. The antenna was mounted at the 100
center of a 36 x 56 foot metal roof. The ground con-
nection to the roof was primarily capacitive: a screen
approximately three feet square with six end-termi-
nated radials eight to thirty feet long. An rf check of
the roof showed essentially uniform current distribu-
tion at the perimeter.

The transmitter operation was controlled by a ten-
minute timer, the minutes indicator of an experimen-
tal digital clock. We used a nine-minute carrier fol-
lowed by one minute of identification by USB voice.
The identification was made by a recorded voice an- 30-
nouncement of fifteen or thirty seconds’ duration on
an endless tape. For ease of copy, the XYL (W4LDY) i
made the tapes. The identification tape was notlocked 0
to time. 1

We monitored power and frequency continuously. oot mov  pec  aw res mam amm war
A 10-dB pad (2-watt carbon resistors in oil}, was in- MONTH
serted in the transmitter output for low power. This fig. 3. Distribution of reports by month.
also served as a dummy antenna.

80 1
70 4
60 o

50J

40

NUMBER OF REPORTS IN MONTH
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Band use and emitted signal quality were moni-
tored by a transceiver, originally a Kenwood TS-820,
later a TS-830. We began operating on October 3,
1981, at a power level of 3 watts ERP on 10.140 MHz.
The signal was a single steady carrier interrupted
every ten minutes, beginning at two minutes past the
hour, by a voice announcement. We operated con-
tinuously from October 4 through October 12, and
then for seventy-two hour stretches (Friday through

Sunday, UCT) beginning October 19 and continuing

till September, 1982.

’—— »— NO REPORTS FOR 24.5 MHzs —o

»
o
!

NO REPORTS
FOR 18 M~z

&
o
L

-

w
<
It

NUMBER OF REPDRTS PER HOUR
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o
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f t —t— t
10 12 14 16 18 20 22 24

o
oo 02 [e2] 06 08

TIME - UCT

fig. 4. Distribution of reports by time of day. The period
from 02 to 12 hours is nighttime at transmitter site.

We increased power to 30 watts on November 3,
and instituted a regular rotating schedule for opera-
tions on all bands on December 2. During our first
four weeks on the new bands, operation was also on
3 watts ERP, rising to 30 watts ERP thereafter.

quantitative results — general
A total of 168 individual reports were received. Of
these 131 were for a single time and frequency. The
remaining thirty-seven were for multiple times, up to
approximately thirty. The total data base consists of
274 entry items: this number is smaller than we'd
hoped for, but good enough to give reasonably accu-

rate results.
The distribution of reports over time is shown in

fig. 3. The small number received in October is a re-
sult of low power and a lack of publicity. Changing
these factors resulted in a great increase in the num-
ber of reports for November. Thereafter, we believe
the novelty of reporting was gone, and only the truly
dedicated have continued to report. All reports are

acknowledged with a special QSL card.

quantitative results —

effect of times
The distribution of reports correlated with time of

DISTANCE OF REFPORTS
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of skip zones.

DISTANCE — HUNDREDS OF STATUTE MILES

fig. 5. Distribution of reports by distance from the transmitter site. The shaded areas represent reports by two dedicated
Amateurs. The dotted curve is the distribution of U.S.A. population from the transmitter site. Note the strong suggestion
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fig. 6. Distribution of signal strength reports. The hori-
zontal scale is for the normal or Gaussian distribution.

day is shown in fig. 4, by block for each hour. The
reason for the large number of reports at 00-01 hours
UCT appears to be that those hours are good for lis-
tening (early evening for the U.S.A.) — and also im-
proved propagation at 10 MHz. The iow between 07
and 11 hours UCT is understandable, since most lis-
teners are sleeping, and propagation during those
hours on 18 and 24 MHz is not as good, as indicated
by the no-report bars. The number of reports on
these bands, however, is not a major factor in the
overall distribution.

The curve indicates that the 10-MHz band will be
usable almost twenty-four hours a day during part of
the solar cycle. The band at 24.5 MHz resembles 10
meters in performance, being dependent on daylight
and high solar activity.

quantitative results —
distance effects

The number of reports as a function of distance is
shown in fig. 5; the reports are separated into zones
one-hundred miles wide. (Note that in two of these
zones, from one-third to two-thirds of the report en-
tries are from a single Amateur station. The influence
of this repeated reporting can be estimated by disre-
garding the cross-hatched areas of the bars at
300-400 and 100-1100 miles.)

The data strongly suggests the presence of skip
zones, with maximum signal strength at 350, 950,
1850, and 2450 miles. This finding, however, could
be the result of uneven population distributions. To
check this, we calculated the distance from the
transmitter to each state capital {(we assumed that
the largest population concentration of the popula-
tion of the state is at this distance). The population
distribution that results is shown as the dashed curve

in fig. 5. (While a distribution of Amateurs with dis-
tance would be more representative, the percent of
Amateurs and shortwave listeners does not appear to
vary widely from state to state.)

Comparing the population and report distributions
confirms that skip processes are at work here. The
block at 350 miles appears to correspond to one-hop
(sporadic) E, those at 950 and 1850 to one and two-
hop E, and the block at 2450 miles possibly to three-
hop E, but more likely to one-hop F-layer propaga-
tion. These reports are for all the bands, but they are
dominated by 10-MHz reports. The number of re-
ports at 18 and 24.5 MHz were too few to permit the
evaluation of the effects of distance.

signal strengths

The distribution of signal strength reports is sum-
marized in fig. 6. For all reports on all bands, the
median signal report is approximately S4, and nearly
fifty percent of the reports fall between S2 and S6.
This distribution approximates the normal, or Gaus-
sian curve, very closely, although in principle the
curve is bound at the low signal end and essentially
unlimited at the upper.

Reports at the three-watt input level are also plot-
ted, and lie almost exactly two S-units, or a nominal
10 dB, below the curve for each. The number of re-
ports at this power level is not, however, sufficient
for a really good estimate to be made.

The signal strength distribution over the three
bands is shown in fig. 7. The median signal on the
two higher bands lies approximately one S-unit be-
low signals at 10 MHz, and shows somewhat greater
propagation variability. Under strong signal condi-

S-uNTS

REPORTED SIGNAL STRENGTH

o i 0 s0 90 99 999
PERCENT OF REPORTS
fig. 7. Comparison of distribution of reported signal
strengths for the three bands used in this experiment.
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fig. 8. Effect of propagation disturbance on the number
of reports received. The bottom curve, giving the re-
ports per day at a given index, is the best indicator of
propagation effect. Curves for 18 and 24.5 MHz are
similar.

tions, however, levels on all the bands are essentially
the same.

These observations suggest that signals on 10
MHz are less affected by most propagation distur-
bances than will those on the higher bands. (This is
also noticeable on 14 MHz, when compared with 21
and 28 MHz.) Considerably more data is needed,
however, to confirm this factor. Listening stations’
use of less efficient antennas (than a resonant half-
wave) might account for the lower signal levels
reported.

solar and geomagnetic activity

The National Bureau of Standards’ K index was
used to measure propagation conditions. Although
there were a few periods of very good or very poor
propagation, the general conditions ranged from
average to below average.

16 January 1983

The effect of propagation conditions at 10 MHz is
shown in fig. 8. The largest number of reports re-
ceived were for K = 3, with a very few reporting K
exceeding 3. The ratio, or number of reports per day
of a given index, appears to be a better measure of
the effects of propagation. The bottom chart shows
this, and indicates a marked decrease in the number
of reports received as the K index increases. In com-
parison with the excellent conditions (K = 0}, aver-
age conditions (K = 2) reduce the number of reports
to one-half, and poor conditions (K = 4-5) reduce
the number to around one-eighth.

The pattern for the 18 and 24 MHz bands is similar,
with a greater reduction in reports as propagation be-
comes poorer. This reduction corresponds to subjec-
tive observations on the effects of poor conditions.

The effects of conditions on signal strength are
shown in fig. 9. Three conditions are adduced: ex-
cellent, average, and poor, which correspond to K
index values of zero, 1-3, and 4 or more, respectively.
Signal level differences of 1 to 1.5 S-units between
groups are indicated. (Separate observations sug-
gest that F-layer propagation is very poor at K = 4
and E-layer at K = 5 or greater. Many more observa-
tions are required to separate out the various propa-
gation effects.)

receiving equipment

In general, the receiving equipment used by re-
porting stations was not as sophisticated as the aver-
age Amateur band receiver. Most receivers were
either all-band receivers, often of the WW lI ciass, or
recent-model receivers with WARC band provisions.
However, that is not considered to have been a major
factor in signal reception.

REPORTED SIGNAL STRENGTH
S-UNITS

0 T T T T T
ot ! 10 50 85 99

PERCENT OF REPORTS OF S OR LESS

fig. 9. Distribution of reported signal strength by propa-
gation index.




Antennas used by reporting stations (not always
optimized for the new bands) included:

inverted-V 76
multiband dipoles 49
fong wire 31
verticals 19
wire, (not long) 12
Yagi beams 1"
quad-delta beam loops 4
indoor antennas 4

Of these, the long wire and multiband dipoles, and
possibly the inverted vees, can show gain, but the
rest will give near isotropic performance or worse.
For example, the long wire antenna reports were
about one S-unit stronger, on the average, with half
the reports between S3 and S7. The other half of all
reports were between S 1.9 and 6.1, indicating a 6
dB gain for the wire antennas. This suggests the
average antenna used in reception was not far from
zero dB gain. Indoor antennas could easily be twenty
or more dB below isotropic.

Studies reported in Ham Radio HORIZONS, July,
1980, page 18, indicate that few Amateur stations on
the high-frequency bands use antennas of essentially
dipole gain. The average station uses a beam of
about 7-8 dB gain, a three-element Yagi or equiva-
lent. Combined beam plus height may run to 15 dB or
so for exceptionally equipped stations.

These factors indicate that signal reports in a well-
established Amateur Service on these bands will be
higher than reported here, resulting from improved
equipment alone. The antennas likely to be used
would be Joaded two or three-element Yagis, show-
ing an effective gain of about 5 dB. Accordingly, it
appears that our results should be adjusted upward
by about 5-7 dB when applying them to typical (fu-
ture) operational conditions.

interference

Evaluating interference is an important part of this
experimental program. First, interference caused by
the experimental station to existing users: No reparts
of interference to an existing band user were received.
This is not surprising; it was the predicted result. In
fact, the power limit of 30 watts ERP was set to give
a 10-dB margin over the ‘‘negligible risk of interfer-
ence’’ point of typical existing services, based on
CCIR values of required S/N, error rates, fade mar-
gin, and typical installation. That no interference has
been reported is a good indication that calculated in-
terference values are at least reasonably close to
experienced values.

it shouid be noted that operating frequencies were
chosen to be in a low occupancy, but not clear, part
of the band, just because of the need for interference
data. That this was an effective choice is shown by
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tig. 10. Signal and noise levels at a station 350 miles
from the transmitter. Note the sharp decrease in signal
shortly after sunset.

the fact that over twenty percent of the reports indi-
cate interference to the experimental signals by exist-
ing users.

The relationship between signal, noise, and inter-
ference is summarized in fig. 10. It shows typical sig-
nal and noise levels for a 10-MHz signal received via
one-hop E transmission. A decrease in signal
strength at sunset is notable. Even at this short dis-
tance, 380 miles, the maximum S/N ratio was no
more than 30 dB, the usual value being 10-15 dB.
Signal levels at this distance should be regarded as
marginal for SSB, good for CW.

The interference potential is illustrated in fig. 11,
which shows a reported band scan for a period of no
beacon operation, start-up, and sunset fade. At no
time did the maximum beacon signal exceed the level
of adjacent signals, being 2-3 dB lower under best
beacon-signal conditions. The sunset fade did
change the levels of adjacent stations somewhat,
when compared with earlier conditions, but the ef-
fect was very small compared with that on the bea-
con signal. (The other signals present were not iden-
tified. Since the strength did not usually change
appreciably at sunset, they might have arrived via the
Flayer.)

other experiments

The experimental program described here is one of
several in progress. Other stations involved are
these:

KK2XGH Silver Springs, Maryland
KM2XDU Rye, New York
KM2XDwW Menlo Park, California
KM2XDX New York, New York

Experimental transmissions are continuing. Major
changes that have been made at KK2XJM are power
increase to 100 and 300 watts ERP, and scheduling
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fig. 11. Behavior of experimental signal, and adjacent
signals at a distance of about 1200 miles.

band use to approximate the OWF to selected areas.
Test results have not yet been compiled for these
changes.

conclusions

Our findings are summarized by noting that no un-
expected conditions occurred. Propagation effects
and signal levels are mostly very close to the pre-
dicted average values. One possible conclusion is
that a viable and reliable international (greater than
2500 miles) Disaster-Emergency Communication
Service* on 10 MHz cannot be established using
SSB at 30 watts ERP. This is clearly shown by the
paucity of international reports, by the low S/N ratio
at 1100 miles and low signal level at 2500 miles under
average conditions, and by the lack of service reli-
ability.

This finding confirms the propagation calculations
we filed with the experimental license application.
These show, for just usable service, operator to oper-
ator, average conditions, with a dipole receiving an-
tenna, the following transmitter ERP requirement:

path time mode power, CW power, SSB
London-Azores  Sunset E-layer 0.4W 26.3W
Washington-Paris Noon  F-layer 8.2wW 213.8W

*The benefits of such a service was a major factor in securing these new
bands as an Amateur allocation.
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For a reliable service, power should be increased by
about 10 dB for quality, by a further 10 dB for fade
margin, and by another 6 dB for woridwide paths.

It appears that power levels of 1500 watts ERP are
needed for reliable worldwide CW disaster/emer-
gency service with dipole antennas (typical of emer-
gency conditions). The level could be reduced to
about 300 watts if inter-station relay or a beam anten-
na for reception were used. A highly reliable world-
wide SSB emergency service appears to require un-
reasonably high powers, although a usefu! regional
service could be established with powers of 200-600
watts ERP.

A second conclusion is that a power level of 30
watts ERP, either AQ or A3J, is below the level which
would cause harmful interference on the 10 MHz
band. This finding confirms interference calcula-
tions. For example, consider a path with 1000 km E-
layer winter night propagation, a total of ten interfer-
ing signals per 0.3 kHz (CW) or 2.8 kHz (SSB), and
CCIR recommended performance. For a signal serv-
ice reliabilty of 99.99 percent (FSK) or ninety percent
{commercial voice), the allowable ERP of each inter-
fering station is:

situation
wanted/unwanted CW/CW CW/SSB SSB/CW SSB/SSB
allowable ERP 154 W 912w 309 W 1830 W

The allowable radiated interference level varies
roughly as the square root of the number of stations
of equal power {or as the RMS equivalent if different
power), due to statistical variations, in modulation,
timing, arrival phase and path attenuation. Interfer-
ing signal power could be increased about 20 dB at
noon. A 10-dB increase in the allowed interference
level would reduce service reliability of the desired
signal to about fifty percent,

The fact that SSB emissions may be allowed
higher power has surprised some. This is due in part
to the difference in duty cycle: — 17 dB assumed for
the normal voice versus — 3 dB for average CW. An-
other difference is in the effect of the number of sig-
nals present in the passband, and the percentage of
the total radiated power accepted by the receiver. In
a service with distributed interference sources and
random frequency use, the measure of interference
potential is power per unit of bandwidth. Emitted
bandwidth alone is not important.

Several weeks of operation at 100 watts and 300
watts ERP have passed since the period this report
was based on, again with no reports of harmful inter-
ference. This offers further confirmation of the above
evaluation. Additional results will be reported on
later.
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a fixed-tuned LF converter

An add-on project to
let your 80-meter receiver
explore new worlds

Many commercial and military signals can be
received by using this simple converter. It is compati-
ble with most commercial transceivers where a direct
frequency readout of the 80-meter band is displayed
on the tuning dial. A block diagram of the system is
shown in fig. 1. For digital-readout transceivers, read
the frequency by subtracting 3.5 MHz. The converter
covers as low as 3 kHz and up to 240 kHz, the low-
end cut-off frequency being determined by the re-
ceiver used as a tunable i-f (see fig. 2)."

the circuit

Parts for the converter were available in my junk
box and through local distributors such as Radio
Shack. The converter is designed to be operated
with a long wire antenna, 100 feet or greater, al-
though results have been fairly good with shorter
wires (with some sacrifice in weak-signal reception).
Anactive antenna can be used to increase sensitivity.

As shown in the circuit diagram, fig. 3, the input
circuit is a six-element Chebyshev lowpass filter
which is directly coupled to the FET mixer, Q. The
CR1 and CR2 diode arrangement protects Q; from
strong transients such as those created by lightning.
The local oscillator is a simple 3.5-MHz Pierce crystal
oscillator. An output match to the receiver is provid-
ed by an emitter follower, Q3. Total current drain is
less than 3 mA. A 9-volt transistor battery can pro-
vide over one year of service under normal use. No
degradation of operation was observed even when
the battery output dropped to 4.5 volts.

construction

The complete converter, including a 9-volt transis-
tor battery, is mounted in a standard 5 x 2% x
"1%-inch (130 x 656 x 39 mm) utility box. A BNC
connector can be used for the i-f output (I used a
readily available SMA connector), and a standard
banana jack serves for the antenna input. Circuit lay-
out is not critical — a 2 x 3-inch (51 x 76 mm) perf-
board can be used for component mounting.

7 —'
/ FET MIXER
LOWPASS EMITTER I-F OUTPUT,
FILTER —r H roLiower [ ° a0 merens

Locai
OSCILLATOR
1 SMH;

fig. 1. Block diagram of the If converter.

f. da8

RESULT OF
RECEIVER
DESENSING

PASSBAND ATTENUATION (dB)
S

20 A —
FREQUENCY [#Mz

fig. 2. Front-end filter response and tuning range of the
80-meter receiver,

The perf-board and components easily fit into a small utility
box with plenty of room for a 9-volt battery.

By S.J. DeFrancesco, K1RGO, 17 Jeffrey Rd.,
East Haven, CT 06512
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ANTENNA

GROUND 977

c1 680-pF, silver mica
c2 820-pF, silver mica
c3 470-pF, sitver mica

CR2 1N914 or equivalent
1.8-mH

L2 2-mH

L3 3mH

01,03 2N3819

Q2 2N3904 Except as indicated, decimal

vaiues of capacitance sre in micro-
farads (uF); others in plcoter-
ads (pF); resistances are in ohms.
k M= 1, 000

Note: Al resistors are 1/4 watt,
all capacitors are ceramic unless
noted.

chokes of proper value will work as well.

fig. 3. Schematic diagram of the If converter. Coils used were from surplus two-way radio i-f cans (292 kHz). Rf
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table 1. Some signals that have been heard from the East
Coast in the LF Spectrum.*

Frequency Station Location
12 kHz OMEGA —
16-17 kHz JXZ, GBY Norway
60 kHz WWV time signal Colorado, USA
100 kHz Loran C —
120-150 kHz TTY, CW, East Coast, USA
Military

150-180 kHz Foreign broad- Mostly European
casts

160-190 kHz 1 watt experi- East Coast, USA

{beacons received
over 200 miles)

mental beacons

192 kHz SFI San Francisco, CA
194 kH2 TUK Block Island, Rl
215 kHz CLD —

233 kHz GN -

240 kHz MMK —

*Editor’'s note: For those interested in studying low-frequency propaga-
tion, a good source of frequency and station-location information is the
Sectional Aeronautical Chart used by aircraft pilots. Some of the non-direc-
tional beacon stations are on frequencies as low as 200 kHz, and they oper-
ate continuously. All have an identifier (usually on CW), and some provide
local wind, weather, or air-traffic information by voice announcements. Go
to your nearest airport and ask the FBO {Fixed-Base Operator — he sells/
rents/services small planes) for the VFR chart that covers your area. Get
one with a scale of 1:500,000. Each chart has a guide to adjoining areas, so
you can pick up enough to cover a large part of the country for a small fee.
If you are not familiar with the terms used on the chart, ask the FBO to
point out a couple NDBs for you. They are'usually indicated by a dot, sur-
rounded by a circular dotted area, and have the location/frequency/identi-
fication legend enclosed in a nearby rectangular magenta-colored box.
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evaluation

| have obtained very good results using the Yaesu
FT101EE receiver and my 160-meter antenna (260-
foot long wire). The antenna is connected directly to
the input of the converter, and the auxiliary antenna
input on the Yaesu is connected to the converter’s i-f
output. Light-dimmer noise is greatly reduced by the
noise blanker in the Yaesu, making perceptible most
of the weak signals that were otherwise masked by
the noise.

In the 0 to 12-kHz portion of the spectrum, which
was at one time used for missile detection, you can
hear 60-Hz power-line harmonics, as well as whist-
lers, chirps, and pops caused by atmospheric phe-
nomena. Some of the activity, starting from 12 kHz
{3.512 MHz on your receiver) to 240 kHz, is shown in
table 1. Low power (1-watt CW) experimental bea-
cons and QSOs can also be heard in the 160-190 kHz
band. | have heard HS, Fairfield, CT, 165 kHz; FY,
Long Island, NY, 186 kHz; KEN, central NJ, 185.6
kHz; BIL, central NJ, 185.9 kHz; and WI in Owings,
MD, 186.2 kHz. All signals were very readable (de-
pending on local noise conditions, of course).

reference

1. Handbook of Electronics Calculations, Kaufman and Seidman, Filter De-
sign Chapter.
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Introducing Corsair

A New No-Compromise

Was  elw
yraL  oeeseTseEeT SN0,
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HF Transceiver

The CORSAIR is an extraordinary new HF trans-
ceiver. Every function operates without compromise.
New unigue features make it a delight to operate.

A new front end provides extreme sensitivity, low internal
noise and high dynamic range to bring weak signals to
life. For even greater overload prevention, the integral rf
preamplifier can be switched out. More effective than the
usual rf attenuator

The filtering system, a TEN-TEC exclusive, virtually
switches to privacy. It starts with a superb 2.4 kHz 12-
pole ladder sideband filter system, standard. It provides
variable bandwidth for ssb, great for today’s crowded
phone bands. A novel pass band tuning circuit allows a re-
ceived signal to be moved within the pass band to its opti
mum position with respect to QRM. Optional narrow band
filters are available for ssb, cw and RTTY, all switched from
the fronf panel. The ultimate in QRM reduction

Full cw break-in opens a window on the band while
fransmitting, turning monologues into conversation. Or, if
conditions dictate, just switch to semi-break-in. And no
VOX adjustment when changing modes.

A versatile offset tuning system allows the receiver and
transmitter to be tuned separately with a + 1 kHz range
for fine tuning or + 4 kHz for working off frequency. For
net operation, both can be moved simultaneously
Reliability is designed in. The CORSAIR system is so
rugged it will operate into infinite SWR. And we guaran-
tee it unconditionally (except for lightning) for one year.
The CORSAIR is designed for 100% duty cycle, ideal for
RTTY, SSTV and of course, contests,

Beauty is more than skin deep. The contemporary styl-
ing with the blackout LED frequency display (last digit in
green), the baked-on textured bronze/black finish with
aluminum trim will retain its handsome appearance per-
manently. Beneath its sleek exterior is a carefully crafted
chassis packed with performance

There are many other features, each with superb per-
formance. An effective speech processor, notch filter, ad

justable noise blanker, signal spotter, three position AGC,
threshold ALC, simplified VOX, all controlled from the
front panel. In addition, the CORSAIR has a compression
loaded speaker, less than 2% audio distortion, and full ac-
cessory connections including remote bandswitch output.
It even has a volume equalizing headphone output.

The CORSAIR is a total system of pure operating plea-
sure— it really must be put through its paces to be fully ap-
preciated. Its smooth controls, comfortable and logically
spaced, give it the feel of a superlative transceiver. One
that will be a faithful companion for the years ahead.

All TEN-TEC products are completely manufactured in
the U.S.A., in the foothills of the Great Smoky Mountains
Model 560, CORSAIR transceiver. ......... $1169.
See your TEN-TEC dealer or write for full information

1r.1 TEN-TEC i
SEVIERVILLE, TENMESSEE 37862



for your peace of mind.

Determine the total wind-load area
of your antenna(s), plus any
antenna additions or upgrading
you expect to do. Now, select the
matching rotator model from

the capacity chart below. If in
doubt, choose the model with the
next higher capacity. You'll not
only buy a rotator, you'll buy
peace of mind.

ANTENNA WIND-LOAD CAPACITY
ROTATOR MOUNTED WITH STANDARD
MODEL INSIDE LOWER MAST
TOWER ADAPTER
AR22XL 30sq. h 1.5s0. 1t
or AR4D 1.28 sq. m) 1.14 sq. m)
CDas 1l B.5sq ft 5.0 sq. ft
1.79 s0. m| (.46 sq. m|
HAM IV 15.0 sg. h N/A
11.4 50 m)
T2 200 sq. h N/A
{(1.9sq ml
HDR300 250sq. 1t N/A
12.3 sq- m|

For HF antennas with booms over
26' (8 m) use HDR300 or our
industrial R3501

Full details at better Amateur dealers or write:

TELEX hygain

TELEX COMMUNICATIONS, INC

L) Ay M S MArwwgi, N SO0 L1 A
Borupm Ln ot —Ofsm 711 Corkrw AMmres P St 151153 Ln B Mewrsl fraws ‘
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technical forum

Welcome to the ham radio Technical Forum. The purpose of this new feature is to help you, the reader, find
answers 1o your questions, and to give you a chance to answer the questions of your fellow Radio Amateurs. As a
new feature, the Techmical Forum will be shaped by the type and number of letters we receive from you. Do you
have a question? Send it in!

I am interested in developing an
acoustical filter for CW. In the 1920s
or early '30s, in QST, there was an
article about an acoustical filter, but |
have been unable to find that article
again.

What | would like to make is an
acoustical filter that | could add to ear
plugs. The early QST article was just
such a device. Since my ears are not
the same with regard to loss, | could
make a pair of filters and match the
gain to each ear.

! realize that my problem is of a
specialized nature but the subject of
acoustical filters is still an interesting
answer to CW filtering. — Howard O.
Lorenzen, W7BI.

Your memory is excellent. The arti-
cle you are referring to appeared in
the August, 1928, issue of QST on
pages 23-29. It featured a detailed ex-
planation of the theory behind and
the operation and application of these
filters. It is entitled *Acoustic Wave
Filters and Audio Frequency Selectiv-
ity,” by R.B. Bourne, TANA.

The article clearly illustrates the
wealth of technical information devel-
oped fifty-four or more years ago
that's still applicable to Radio Ama-
teurs today. That is the point ham
radio magazine was making in our
December ““Reflections’ editorial: re-
flections of past achievements that
should be remembered, used, and
built upon.

A few years ago | purchased a fre-
quency meter LM14-Type 74028,
built by Loral Electronics. Unlike the
normal BC221 frequency meter, this
unit uses one each of valve types 77,
6A7, and 76. For some time now |
have been wishing to convert the unit
to solid state using fets and have
commenced doing so, attempting to
adapt modifications to the BC227
type which uses two 65J7 and one
K8-type valve. However, | have run
into trouble in getting the variable os-
cillator to &scillate on the high band
and am still attempting to get the
crystal to oscillate.

No doubt over the years several
ham radio operators have converted

the LM series with this old type of
valve and | write to you to see whether
any such circuit has been published in
your magazine. — Harry Hendriks,
VK2ZHX.

One Amateur has reworked the
same unit you have. Floyd K. Peck,
K6SNO, in his article "More on Solid-
State Conversion of BC-221/LLM Fre-
quency Meters,"” provides a solution
replete with circuit and mechanical
modifications. It appeared in the De-
cember, 1979, issue of QST on page
59. Floyd modernized his BC-221
using a 2N3819 for the solid-state
VFO and MPF102 for the modulation
mixer. In addition, he mounted the
conversion parts in the bases of old
5-, 6-, and 7-pin tubes.

| am using an X-band mixer in a
configuration that includes a
IN23WE diode followed by a 2N5179
i-f amplifier. The best noise figure |
am able to achieve is 12 dB. Do you
know of a lower noise diode in the
same package as the venerable TN237
Would a new Schottky barrier diode
be a direct replacement? Hilary
MecDonald, Jr., NSAX.

Several possibilities exist, but first
it's necessary to mention that low-
noise operation requires that the
diode work into a well-matched cir-
cuit and that it be followed by a low-
noise i-f amplifier. Lack of either
might be contributing toward your 12
dB noise figure.

Specifically Microwave Associates
specs their IN23WE diode at 7.5 dB
and their IN23WG at 6.5 dB when
operated into a well-matched circuit
followed by 1.5 dB NF i-f amplifier.
Finally, Hewlett Fackard's Microwave
Semiconductor Division specifies
their Schottky barrier diode
#5082-2713 at 6.0 dB under the same
operating conditions and circuit. It is
sold as a double-prong, type-49 pack-
age for $32.00 in quantities of 1t0 9.

Thanks go to Jack Lepoff at HP's
Microwave Semiconductor Division
and John Minck at the Stanford Park
Division for the information.
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TH5Mk2 Now you can enjoy outstanding broadband antenna performance .~ - ‘4‘1
in a size to fit most city lots. With 5 elements on a 19 ft. (5.8 m) boom, the ’lr
THE6MK2 has 4 active elements on each band. Hy-Q traps and monoband 1\ 4
parasitic elements achieve an 8.5 dB gain and an average front-to-back ratio = :

of 19 dB on 20 and 10 meters, and 22 dB on 15 meters. VSWR is less than /‘

2:1overthe 20and 15 meter bands, and from 28.0 to 29.4 MHz on 10 meters.
The TH5Mk2 weighs only 57 Ibs. (25.8 kg). And with just 7.5 sq. ft. (.68 sq. m)
surface area, wind-loading is 190 Ibs. at BO mph (86 kg-129 km/h). In addi-
tion, the TH5Mk2 offers the same solid construction and outstanding features
as the TH7DX. See common features below.

TH7DX The new standard of comparison for high performance broadband
tribanders. Using a dual driven 7 element system, the TH7DX maintains a
VSWR of less than 2:1 on all bands including ALL of 10 meters and WITH
8.8dBgain. The unique combination of Hy-Q trapped and monoband parasitic M
elements produces an average front-to-back ratio of 22 dB on 20 and 15
meters, and 17 dB on 10 meters. Even with this amazing performance, the
TH7DX boom is only 24 ft. (7.3 m) and the entire array is no bigger than the
famous THBDXX. Weight of the TH7DX is 75 Ibs. (34 kg) with surface area
of 9.4 sq. ft. (.87 sq. m) and wind-loading of 240 Ibs. at 80 mph (108.9 kg-
129 km/h)

FEATURES COMMON TO TH5Mk2 AND TH7DX

* Broadband dual driven element system

* Separate, highly efficient Hy-Q traps for each band handle maximum legal
power with a 2:1 safety margin.

* Unigue Beta Match assures efficient energy transfer

* dc ground for lightning protection.

* BN-86, 50 ohm balun included.

* Preformed feed straps.

® Stainless steel hardware and compression clamps for all electrical and
most mechanical connections.

* Taper swaged 6063-T832 thick-wall aluminum tubing

* Rugged die-gast aluminum boom-to-mast bracket.

= Twist and slip proof, die-formed heavy-gauge aluminum element-to-boom
brackets.

* Packaged in two boxes suitable for UPS shipment.

CONVERT YOUR TH6DXX

For thousands of proud THEDXX owners, we make a conversion kit that
offers all the broadband advantages of the TH7DX and includes a complete
stainless steel hardware package. It's easy to assemble and when completed,
you have the finest triband antenna you can buy, the TH7DX.

\
TELEX hy-gain

TELEX COMMUNICATIONS, INC

BE00 Adrch A So  Mevwapoks,. MN 55420 U 5 A

a
Eurnpe Lo Bonaparte - Dffes 711 Contre Alfasres Parss - Nord. T00150 Ls Blanc-Mesnd, France )
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Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms -
Ferrite Rods, Pot Cores, Baluns, Etc.

Small Orders Welcome
Free ‘Tech-Data’ Flyer =

-
AMID !}‘m Since 1963 w.
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany FElekironikiagen. Witheim — Meilies Sir 88 4930 Detmoid 18. West Germany
In Japan Toyomura Electronics Company. Lid - 7-9 2-Chome Sota-Kanda Cniyoda-Ku. Tokyo. Japan

See What You've Been Missing!

Stay in touch with world events, monitor weather, ship
traffie, and radio amateurs. Connect to your receiver
and display shortwave radio teleprinter and Morse

code transmissions with the new receive-only HAL
CWR-6700 Telereader.

@ Receive ASCII or Baudot RTTY

® Six standard RTTY speeds

® 3 RTTY shifts for low or high tones
@ Adjustable space for fine tuning

@ Receive Morse code — 4 to 50 wpm
® 16 lines by 36 or 72 character display
e Two page video display

o Parallel ASCII printer output

® Requires + 12 VDC and external TV monitor
® One year limited warranty

® Small size (8" x 3" x 12.75")

Write or call for more details. See the CWR-6700 at
your favorite HAL dealer.
HAL COMMUNICATIONS CORP.

BOX 365

URBANA, ILLINOIS 61801 217-367-7373
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Radio '““
Handbook

by Bill Orr
NEW 22nd EDITION

The Radio Handbook
has been a best seller for
over 45 years. This
brand-new edition covers
in complete detail all of
the latest state-of-the-art
advances in electronics.
Hams and engineers alike
will find this handy,
single-source reference an
invaluable aid. Chock-
full of projects from sim-
ple test equipment to
complex receivers and
amplifiers. Chapters in-
clude an explanation of
Amateur Radio commu-
nications, electronic and
electrical theory, tubes
and semiconductor de-
vices; a special chapter
on RFI and more . . .
This invaluable book is a
must for every ham-
shack. Orders yours

today and save. 1136
pages. ©1982 (121874

$34.95

Nease add $2.00 tor shipping and handling.

ham radio’s

BOOKSTORE

Greenville, NH 03048

Tell ‘'em you saw it in HAM RADIO!




graphic azimuth and
elevation calculator

A quick and accurate
way to locate the
geostationary satellites
without a calculator

After | spent several weeks calculating the azi-
muth and elevation for the GOES series of weather
satellites in many different locations, | decided there
had to be a better way to do it than punching out the
program over and over on my calculator. With a few
moments of thought and an idea from a Meteostat
(the European weather satellite) newsletter, | sat
down to draw a simple graph which could be used to
estimate the azimuth and elevation of ground sta-
tions for any of the geostationary satellites quickly.
Since all the geostationary satellites are in the same
orbits (except for their longitude), the only variable
on the graph from satellite to satellite is the longitude
difference between the ground station and satellite.
Many articles have been written describing the cal-

culations needed to track the low orbit satellites
(such as the OSCAR series)..2.3 The most popular of
these is the Oscarlocator4 graphical technique. This
method is popular because the clear plastic overlay
lets the operator quickly estimate the satellite loca-
tion without lengthy computations. Even though
minicomputers are rapidly invading the ham shack,
few of us have been able to implement the real-time
programs which show satellite azimuth and elevation
as the satellite passes overhead.

simple geostationary calculations

All these complicated calculations are avoided
with the geostationary satellite. These satellites orbit
the earth 23,000 miles from the equator and make
one orbit in exactly 24 hours. This keeps the satellite
over a fixed spot on the earth. To the earth-bound
observer the satellite appears fixed in the sky. Thus,
once the antenna is fixed on the satellite no further
antenna pointing is required. This is especially useful
for unattended earth stations for TV and communi-
cations.

By Noel J. Petit, WBOVGI, 725 E. 51st Street,
Minneapolis, Minnesota 55417
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The major disadvantage of the geostationary satel-
lite is that the tremendous distance between the
earth and the satellite requires high-power transmit-
ters and sensitive receiver systems to communicate
reliably. Most satellite ground stations use parabolic
dish antennas to receive the UHF and microwave sig-
nals from the satellites. Parabolic dish and other
high-gain antennas have narrow beam widths, on the
order of a few degrees. To estimate the width of the
antenna beam use the following expression:

width (in degrees from half power point

70° X wavelength

to half power point) = b
ip point) antenna diameter

Both the wavelength and antenna diameter must
be in the same units. For example, both must be in
centimeters. The beam width for a 2-meter diameter
dish at 1691 MHz (17.74 cm wavelength) would be:

70° X 17.74cm

= o
200 cm 6.2

W =
This is a fairly large beam width; with such a large
width, the calculation of the antenna azimuth and
elevation need not be very accurate to initially find
the satellite in the sky. Even a 3-meter diameter dish
at 4.0 GHz (7.5 cm wavelength), where the present
TV satellites transmit, has a 1.75° beam width.
Knowing the azimuth and elevation within one de-
gree is sufficient to find the satellite and then the sig-
nal-strength meter can be used to accurately align
the antenna.

A graphical means of estimating the azimuth and
elevation to a stationary satellite should therefore be
accurate enough for most Amateur applications. Fig.
1is such a graph. The straight vertical and horizontal
lines on the chart are lines of longitude difference
and latitude, respectively. The curved lines radiating
from the center of the chart are lines of azimuth to
the satellite in 10° increments. The curved lines con-
centric to the center of the chart are lines of elevation
to the satellite.

elevation, azimuth

Elevation is the angle from the horizon to the satel-
lite. If the satellite is directly overhead, the elevation
would be 90°. Elevation runs from 0° at the horizon
to 90° directly overhead (the zenith in astronomical
terms).

Azimuth is a bit more complex. Azimuth is the
angle measured in degrees clockwise from true
north. Looking north you are looking along the 0°
line of azimuth. Looking east you are looking along
the 90° line of azimuth and so on. From the 0° azi-
muth at north the measurement goes the full 360°
around to north again; therefore, west is 270° azi-
muth, for example. All azimuth measurements to sta-
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tionary satellites from the northern hemisphere will
be between 90° and 270° since all the satellites lie to
the south.

With the meaning of azimuth and elevation in
mind, look at fig. 1. The first number you need is the
ground station’s latitude. Locate this latitude on the
chart. For purpose of exampte, let us use Minneapo-
lis at 45°N latitude. This would fall somewhere on the
horizontal line half way between 40° and 50°N in the
upper half of the chart.

Next, determine the longitude of the satellite and
the ground station. I'll choose GOES-Central for my
satellite example, at 107°W longitude. Minneapolis is
located at 91°W longitude. Thus, the satellite is 16°
west of the ground station. On fig. 1 find the vertical
position of the — 16° longitude line. If the satellite is
west of the ground station use the negative side of
the chart and if the satellite is east of the ground sta-
tion, use the positive side of the chart.

The correct location of Minneapolis is noted on the
chart with a cross (+}. The elevation of the antenna
can be interpolated by noting that the + is between
the 40° and 30° elevation rings — a little closer to the
40° ring than the 30° ring. Thus, the elevation of the
antenna should be about 36°. The + is close to the
200° azimuth line — about one-fifth of the way to the
210° line, so the azimuth of the antenna would be
about 202°.

The actual calculation for the GOES-Central satel-
lite is elevation = 35.77° and azimuth = 202.06°,
from a ground station in Minneapolis. The graph
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fig. 1. Azimuth and elevation calculation graph for geo-
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table 1. Geostationary weather satellite status as of

January 1, 1982,

spacecraft

designation longitude status

Meteosat o° operational — con-
trolled by the European
Space Agency

GOES-5 75°W operational —
GOES-East

GOES-2 107°W operational —
GOES-Central

GOES-1 127°W standby

GOES-3 130°W standby

SMS+1 131°W standby

GOES-4 135°W operational —
GOES-West

GMS 140°E operational — con-
trolled by the Japan
Space Agency

technique is accurate enough to use for most small
antennas, but its big advantage is that there is little
chance of making an error in calculation with this
method.

A fairly complete list of the geostationary satellites
can be found in a recent issue of ham radio.® How-
ever, the GOES-series of satellites is not accurately
presented. Three GOES satellites are operational at
any time. There may be any number of standby satel-
lites in orbit in case the operational satellites experi-
ence a failure. Each satellite has two names (much
like the naming system chosen for the OSCAR satel-
lites). One name (like GOES-2 or SMS-2) designates
the piece of hardware from the development stage to
the time it was put in orbit. The other name desig-
nates the satellite when it is in use in space. Table 1
lists the present status of the geostationary weather
satellites in orbit as of January 1, 1982. This list in-
cludes the Japanese and European satellites which
function much like the GOES satellites.

With this simple chart you can easily find the sta-
tionary satellites in the sky and tune in on the world
of space communications.
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an interview with Dr. Kenneth Davies

- Dr. Davies of NOAA discusses
magneto-ionic effects

and their relevance

to radio propagation

Dr. Kenneth Davies, one of the leading experts in the field of mag-
neto-ionic studies, has provided guidance in that field since 1949,
At present, in his capacity as chief of the Research Division of the
Space Environment Laboratory of NOAA, he supervises a technical
staff involved in solar-terrestrial (interplanetary, magnetospheric,
ionospheric, and atmospheric) studies.

During the past thirty-three years Dr. Davies has worked on proj-
ects investigating high-latitude ionospheric absorption and the use
of oblique-incidence, pulsed ionosondes. At the famous CRPL
(Central Radio Propagation Laboratory), he pioneered the high-fre-
quency Doppler technique used for studying transient ionospheric
phenomena. In addition, he was the principal investigator of the
NASA/NOAA ATS-6 radio beacon project, which involved placing
a frequency-, amplitude-, and polarization-stable transmitter on a
geostationary satellite. The ATS-6 space platform provided contin-
uous measurements of the electron content of the ionosphere

Dr. Davies, author or co-author of over one hundred publica-
tions, is perhaps best known for his book lonospheric Radio Propa-
gation, which has become a standard reference in the field. While
his professional credentials are very impressive, they are surpassed
by his congeniality, his concern, and his ability to explain complex
phenomena in terms a layman can understand, He is truly a scien-
tist of highest magnitude.

ham radio magazine is pleased to introduce the
first in a series of technical interviews with ex-
perts in various fields of communications. In
this issue we are presenting excerpts from a
two-hour interview with Dr. Kenneth Davies of
the National Oceanic and Atmospheric Admin-
istration in Boulder, Colorado. Dr. Davies an-
swers questions regarding radio phenomena
that affect all Radio Amateurs.

This series will continue, in later issues, with
discussions with experts in other related fields
of direct interest to hams. The comments of
our readers are welcomed.
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ham radio: | understand that your chief interest lies
in magneto-ionic studies. What is that?

Dr. Davies: Magneto-ionic studies deal with the
propagation of electro-magnetic waves, more specif-
ically, radio waves in a plasma (ionized medium)
under the influence of an external magnetic field, the
magnetic field of the earth. When a radio wave
enters the ionosphere it splits into two waves, an or-
dinary wave (0O) and an extraordinary wave (X). The
waves are reflected at different heights, travel with
different speeds, and, most importantly, are absorbed
differently. Generally, the extraordinary wave is ab-
sorbed more than the ordinary wave, especially near
what is known as the gyrofrequency. (See glossary.)

hr: How does a radio wave leaving an antenna know
whether it's going to end up as an O or X wave?

Davies: Basically, it doesn’t know until it gets to the
ionosphere. When a radio wave enters the iono-
sphere it moves the electrons there. The electrons
bob up and down in reaction to the electric vector of
the wave — very much like a cork in water when a
wave passes by. They start oscillating. In the pres-
ence of a magnetic field they can’t oscillate back and
forth linearly. The electron motion is twisted by the

By Rich Rosen, K2RR, technical editor, ham
radio magazine



action of the earth’s magnetic field. On average, half
the electrons rotate one way and half the other. The
energy is divided roughly 50/50, but not always.
There are certain circumstances in which the wave
can become all X or O or you can intentionally polar-
ize the wave to achieve this.

Suppose you were at the geomagnetic equator. If
you pointed your antenna in a north-south direction
all the energy would go into exciting the O wave be-
cause the electric vector is parallel to the magnetic
field vector. If you try to move an electron along a
magnetic field at that location it behaves as if there
were no field. (Ed Note: F = qu x B where F =
force on electron, zero in this case, ¢ = charge,
v = velocity vector and B = magnetic field vector -—
the cross product of two in-line vectors = O).

Now, at or near the gyrofrequency {approximately
1.5 MHz), the extraordinary wave is very heavily
damped. If you use a vertical radiator at installations
near the equator with East-West and West-East
propagation you will excite the X wave. (Ed Note:
This is of particular importance to South American,
African, and other 0° latitude hams operating on 160
meters. )

hr: It's important in Amateur Radio for example be-
cause a number of hams who are very interested in
DXing use both horizontally and vertically polarized
antenna systems.

Davies: That is what magneto-ionic theory is all
about. Understanding fading is important if one is to
understand radio wave behavior. The fact that sig-
nals fluctuate can be related to O and X ionospheric
theory. The O and X waves travel by slightly different
paths which change as the sun rises and sets. When
the two waves beat, deep fading occurs (as at sun-
rise).

Fading can also result from wave reflection from
different ionospheric layers, and sometimes even dif-
ferent reflections from the same layer. This can be
explained in terms of layer movement producing
phase differences (including 180 degrees) between
components of the same wave.

satellite communications is
affected by propagation phenomena

Davies: Trans-ionospheric propagation (propagation
through the ionosphere as occurs in satellite to
ground communications) provides another example
of O and X wave phenomena. A linearly polarized
wave emitted from a satellite is decomposed into O
and X waves that travel at slightly different velocities
and increasing phase separation. The combined
wave of constructively interfered components is
equivalent to a rotating electric vector (changing
polarization). The ionosphere changes both daily and
seasonally, and the signal polarization with it. During

the morning, for example, the electric vector may ro-
tate in one direction and during the afternoon in the
other. Over a long period of time conservation must
occur; the net rotation must be zero.

hr: It sounds like the length of the rotation period
might be related to some very basic phenomena.

Davies: Yes. If conditions on the sun and in the
earth’s atmosphere were stable then the polarization
change — say from 00 hours one night to 00 hours
the next — would not exist. In practice, that doesn’t
happen. The reason for this is partly that the sun var-
ies from day to day, and therefore conditions are dif-
ferent, and also that the atmosphere is different: The
upper atmosphere is very much like the lower atmos-
phere; there are winds up there. There are irregulari-
ties. These winds vary and affect the electron density.

hr: Are we talking about a completeiy random
process?

Davies: You know that’s our tendency. People have
a tendency to say that if you can’t explain something
it's random. The answer is that this looks random
until you understand what is causing it. These condi-
tions are not random in the sense that they fluctuate
for a reason. The reason is that the sun varies. As
ionized particles from the sun approach the earth
they set up electric fields from dawn to dusk across
what'’s called the magnetosphere, the outer region of
the earth’s atmosphere. This active field in turn
affects the plasma in the ionosphere. So a varying
sun causes, through several intermediate steps, ion-
ospheric variations. If we knew more about the de-
tailed physics of the sun, this process might no
longer be considered ‘‘random.’’

hr: | differentiate between a process that is com-
pletely random and one that appears to be random
but is really not — or is everything causal? That is,
we just don’t know the cause?

Davies: This is my point. | would say that everything
that happens in the ionosphere, as far as we know,
happens for a definable reason.

hr: I'm thinking of the fact that you can build what's
called a random-number generator. That is truly ran-
dom. Or is that causal as well?

Davies: One source of random signals produced
electrically is just a hot wire: the random motion of
electrons in a resistor. But again it's random in the
sense that there are a very large number of them, all
of them moving in different directions. We cannot
specify what any one electron is doing. You can
specify the aggregate changes but you can’t specify
one.

solar activity indicators
hr: What are the best indicators of solar activity? |
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understand that ultraviolet, as a measurement tech-
nigue, is preferred over the 10.7-cm flux readings
(see glossary}.

Davies: An indicator of solar activity is the sunspot
number. Sunspots, darker and cooler areas on the
sun, were discovered by Galileo about 1610, and
measurements of them have been made more or less
continuously since the early 18th century, about
1715. These numbers show distinct cycles, the most
prominent of which is the eleven-year cycle. There
are longer cycles and there are shorter variations. For
example a shorter variation of twenty-seven days is
related to the rotation of the sun, as seen from the
earth.

What we call the sunspot number is determined by
a simple formula that gives a lot of weight to groups
of sunspots:

R = K(10g + s)

where R = sunspot number
K = correction factor
g = number of groups of sunspots
S = number of individual sunspots

The question is, How good an index is this? Obvious-
ly, two different observers might see different groups
on the sun. One observer might say that two groups
exist — another observer that it's only one big group.
Consequently any individual value of sunspot num-
ber is subjective. But if you have a sufficient number
of observers over a long enough period of time, then
you obtain an index which is at least roughly inde-
pendent of individual preference; that is, the various
biases cancel out.

hr: Why 10X (weighting) for a group {of sunspots)?

Davies: | don’t know the exact historical reason for
this, but it has to depend on a belief by solar astrono-
mers {not ionospheric) that groups are more impor-
tant than individual spots. It has been found that the
critical frequencies of the ionospheric layers vary
roughly linearly with sunspot number. This is impor-
tant since sunspot numbers enabled people, in the
early days, to project into the future. They could see
a long series of cycles and predict what the next one
was going to be.

Systems have been developed for predicting fu-
ture sunspot cycles. One of these developed at CRPL
is the McNish-Lincoln method. Data from an ascend-
ing cycle enables you to predict, fairly reasonably,
sunspots for the next year or so.

hr: Could they have predicted cycle 21's demise based
on its rise?

Davies: I'm not sure how long they took to predict
the peak, but the prediction was very good for this
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cycle once it started. Now there are departures. You
know this was a steep cycle. And there are differ-
ences, perhaps ten or twenty units. However, in gen-
eral there is close correspondence between the pre-
dicted and measured curves.

hr: Cycle 21 (present cycle) ‘had a twelve-month
maximum moving average of a little over 160. A very
nice cycle. And this one, what a beauty (looking at
cycle 19) with 201 smoothed sunspot numbers.

Davies: That's the grand-daddy of them all.

hr: It was an interesting time to be an active Radio
Amateur.

Davies: That's right, 1958. (Cycle 19 was the largest
modern recorded sunspot cycle, peaking late ‘57,
early '58.)

hr: What about ultraviolet as a measurement tool?

Davies: Let's go back to sunspots for a moment.
Why should sunspots be related to anything in the
ionosphere? They are just black patches on the sun.
To answer the question, let’s ook at how the iono-
sphere is formed. The F-region of the ionosphere is
caused mostly by solar radiation in the region of 300
to 1200 A (Angstrom unit = 10— 10 meters). The EUV
(Extreme Uitra-Violet) of the sun’s radiation ionizes
the oxygen in the upper atmosphere. But you can’t
measure that from the ground, since it's all absorbed
in the ionosphere. If you look at these radiations from
satellites above the ionosphere, you find that there’'s
a high correlation between them.

hr: Which satellites? You mean satellites in geosta-
tionary orbit?

Davies: Orbiting satellites appreciably above the
maximum of the F-layer.

X-rays, on the other hand, having wavelengths of
roughly 1-10 A, come through the F-region. They
have much more penetrating power and ionize the D
and E-regions. An important point (hams take notel)
is that over a sunspot cycle the EUV can increase by
a factor of perhaps ten from low to high sunspot
number, whereas the X-ray flux may increase by a
hundred or a thousandfold during that same
period.

hr: No wonder my 3.8-MHz signals get so absorbed
during the sunspot cycle peak.

Davies: There’s a much bigger solar factor variation
of X-rays than there is of EUV. As you go further into
the longwave part of the spectrum this becomes
even more noticeable. For example, in the visible part
of the spectrum there’s hardly any change. The solar
constant, the amount of energy falling on one square
meter, doesn’t change very much, less than approxi-
mately %2 to 1 percent.



Solar flares are another important category of
emissions from the sun that affect terrestrial condi-
tions. They are shorter-term fluctuations lasting from
several minutes to days. A sudden ionospheric dis-
turbance, a direct effect of X-rays from flares, can
cause a radio blackout. The D-region experiences a
tenfold increase in ionization. The D-region is impor-
tant because, even though there are fewer electrons
there than in the F-region, there are many collisions
with neutral molecules. Remember that when a radio
wave enters the ionosphere, the electric vector sets
electrons in motion and, normally, if there were no
collisions that energy would be restored, since a
moving electron radiates. However, if the electron
hits a molecule the energy that's re-radiated is basi-
cally converted into heat (from the motion) and radio
noise; that is, random, electro-magnetic noise is gen-
erated. Once a collision takes place, the electron
loses energy, and in the D-region these collisions
occur often. This is the region where the energy is
absorbed from the radio wave.

hr: What about the 10.7-cm fiux?

Davies: The 10.7-cm flux technique is a good meas-
urement. It has several advantages. First, uniike the
sunspot number, it is a measurable quantity. Sec-
ondly, it penetrates the earth’s atmosphere and can
be measured on the ground. You don’t have to see
the sun. On a cloudy day it can still be measured.

hr: How accurately can you measure this?
Davies: It can be measured to roughly 0.1 percent.

hr: One thing still confuses me. It's possible in ap-
proaching cycle 21 minimum to have an SSN
{twelve-month moving average) of 20 or 30 or less
and yet on any particular day to have a high solar flux
indication. Which should a communicator follow
more closely, the SSN or flux measurements?

Davies: | would think that the 10.7-cm flux is prob-
ably the best index because of the reasons I've al-
ready given.

hr: Is it possible to have a fairly heavily ionized iono-
sphere even during a time of solar minimum?

Davies: Yes itis. Even at a sunspot minimum, severe
magnetic and ionospheric storms can occur. In
speaking of storms, by the way, these are distur-
bances produced by particles impinging on the earth
that affect electrons stored around the earth. When a
disturbance occurs in the solar wind, these particles
accumulate near the earth, accelerate, and plunge
into the earth’s atmosphere. They are stored in the
magnetosphere, the Van Allen radiation belt. These
storms are very important from a radio communica-
tions point of view because they are the most de-
structive of all the ionospheric effects. They can last

for two or three days and cause the critical frequen-
cies (maximum frequencies) to drop by a factor of
two or three, which means the spectrum available to
communicators is reduced. This is particularly
noticeable in high latitudes, near the auroral zone,
because that's where the particles are.

hr: Does it enhance PCA (polar cap absorption}?

Davies: Yes, generally, but not always. Polar cap
absorption events are due to energetic protons over
the polar caps — but inside the auroral ring. Whereas
storms start in the auroral zones. Storms are much
more important than PCAs.

PCAs are relatively rare. You get a few per solar
cycle and they’re confined to high latitudes where
the density of population is low. Some people mis-
takenly label an ionospheric storm as a PCA when
they really mean ionospheric storms. lonospheric
storms are due to the arrival of particles of lower
energy; not millions of electron volts, but a few thou-
sand EV.

In a severe ionospheric storm energy is dumped
into the auroral zone but the effects are carried by at-
mospheric circulation to low and middle latitudes
where they can play havoc with radio communica-
tions by depressing the upper frequencies.

hr: | saw a report of a storm’s effects lasting up to
fourteen days.

Davies: That's right, especially in the lower iono-
sphere. It's called the storm after-effect and disturbs
very-low-frequency navigation systems like Omega.
Although the storm has died away as far as magnetic
disturbances are concerned, the storms after-effects
persist in the ionosphere.

cycle 21 characteristics

hr: We have talked briefly about cycle 21. Is it more
or less typical, or has it surprised people?

Davies: It's taken many people by surprise. And the
reason is this: Although it’s a relatively big cycle with
respect to ionization, so far as disturbances and
storms are concerned it’s relatively modest. It's not
what we would have expected. Until this year, when
we have had some disturbances, the number of
storm effects have been small given the size of the
cycle. The reason we're surprised, of course, is really
that we don’t know much about the solar cycle; that
is, our sample of previous solar cycles is relatively
limited. That is why we need to continue observa-
tions of the sun and related geophysical effects.

hr: Where are we in the cycle right now?

Davies: We're about halfway down the declining
part of the cycle.

hr: What would our smoothed sunspot twelve-
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month moving average be?

Davies: The latest sunspot number for June, 1982,
was 110.

hr: That's still very high.

Davies: But then the month before it was down to
81. Whereas the month before that it was up to 122.
Yes it is high.

hr: For January, 1983, for example, which is when
this information will be published, what do you
estimate?

Davies: In January we can probably expect numbers
of the order of 90.

br: Do most cycles go down to 5 or 10 (SSN) regard-
less of their maxima? Cycle 19, for example?

Davies: Yes roughly. They go down to about 10,
some go to 5. Big cycles can be foliowed by small
minima. Cycle 18, which began-in 1944, was a big
cycle with a very low minimum.

hr: How do people predict future cycles based on
past cycles?

Davies: There are a number of ways. One way is to
take a time series analysis of previous cycles, reduc-
ing it into simpler terms or waves with different peri-
ods. Then predict the future by getting equations for
each of these waves. This is a purely mathematical
approach.

hr: An orthogonal series like a Taylor or Fourier?

Davies: Fourier usually, or a new method, devel-
oped in the NOAA laboratory by Dr. Paul, called an-
harmonic frequency analysis. It provided a very good
estimate for cycle 21. But, depending on what pre-
diction method you use, you can come up with very
different cycles.

hr: if, to predict cycle 21, you were to take all the
previous cycles up to 21 and then do your Fourier or
anharmonic frequency analysis, what would be the
results?

Davies: It turned out that the maximum sunspot
numbers predicted by that technique did, in fact,
prove to be around 160 {cycle 21).

We're still a long way from an understanding of
the sun, which is what we need to be able to predict.
You must remember that all these methods tend to
be recipes, not true understanding.

hr: Will we ever be able to accurately predict cycles?
. Let's look into the future. Is there any reason to be-
lieve that we will understand all the processes both
quantitatively and qualitatively well enough to be
able tosay, “'Cycle 475isgoingtohaveapeakof...”?
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Davies: Yes, | think that is possible in principle.
After all, think of astronomy and how we can predict
satellite and planetary orbits with extremely good
accuracy. There’s reason to hope that, given enough
effort, the secret will be unlocked. At the moment
we don’t know if we're doing the right thing. We
have to wait for a Newton . . .

extraplanetary effects on earth

hr: We talked about sudden ionospheric distur-
bances. Are there other causatives, such as plane-
tary conjunctions?

Davies: Yes, | think it was Mr. Nelson of RCA who
hit upon a method by which he predicted distur-
bances on the basis of planetary alignment. He said
that when the planets were lined up on one side of
the sun storms would occur. The interesting thing is
this: it seems that he predicted a few of these storms
within a number of days. But statistically, these
methods do not stand up to scrutiny. The question |
have asked people who criticize this is the following:
If you could predict the big ones, isn’t that important
— much more important than missing out on the
small ones?

less well known
ionospheric layers

hr: Are there layers other than D, E, and F?

Davies: There have been some claims for a C-layer
which is formed about 60 km up, caused by cosmic
rays and is therefore always present. There is another
phenomenon seen on ionograms during a storm
when the critical frequency of a regular F; is greatly
diminshed: a little kink appears very high up and is
called a G-layer. It’s probably not a distinct layer but
is a phenomenon that occurs, let’'s say, at special
times only.

hr: Would it correspond to the normal height of the
F-layer? Or is it even higher?

Davies: it’'s difficult to say how high it is because on
an ionogram some of the apparent height is caused
by retardation underneath. It’s not a true height of
reflection. The height is actually lower than the
height you see on the ionogram.

hr: We're talking virtual heights on an ionogram?

Davies: Yes, virtual heights. During solar eclipses, in
certain parts of the world, the Fj-layer tends to break
up into Fy and Fqy,. Then the E-layer at times has lit-
tle kinks in it called the Eq-layer and the Ex-layer. But
you must remember that these are not necessarily
physical phenomena. They are the appearances of
traces on the ionogram.



hr: Are new techniques and instruments now avail-
able that will help us differentiate between an appar-
ent and an actual height?

Davies: The new digital ionosondes (conventional
sounders are analog) will help us interpret the results.
What they will tell us is where the signals actually
come from: whether they arrive from vertically above
the sounder or off to one side. What the new sound-
ers will therefore do is help us interpret the structure
of the ionosphere. That will help.

We've found that some of these “‘extra’’ layers are
not extra layers. They are layers off to one side at the
same height — perhaps parts of another layer. (As an
example, if you're 45 degrees off vertical and get a
reflection from a hundred kilometers away, you
might see another trace at 140 km. Without any
other information it's possible to interpret that as a
layer at 140 km.)

A greal deal of effort in the 1940s and 50s was put
into interpreting echo traces on ionograms. Without
full knowledge, it's a very frustrating exercise and in
many cases fruitless.

A technique that gives the true height of the iono-
spheric layer directly is the incoherent scatter tech-
nique, in which radio power is scattered by individual
electrons. This requires very large and expensive sys-
tems, and there are only about six of them in oper-
ation.

modes of propagation

hr: Most Radio Amateurs are familiar with the terms
one-hop, two-hop via the E or F-layer, but what
about M-type: F; — Es — F7 and some of the lesser
known modes?

Davies: Well, for example, in trans-equatorial propa-
gation, there’s evidence that you can get, because of
distortion of the ionosphere, an equatorial anomaly.
You can get two reflections off the ionosphere with-
out an intermediate ground reflection. It happens in
the evening hours around the equator. There are rel-
atively few of these mechanisms of propagation that
are really well documented and well founded.

There have been suggestions that transequatorial
propagation is really due to ducting — ducts which
go way out, well above the ionosphere, and trap
energy.

hr: Well above the ionosphere?

Davies: Yes, or into the upper parts of the iono-
sphere.

hr: When you say well above, what are you referring
to? 500 km?

Davies: Maybe 500, 1000, or 2000 km. But it's not as

great as Whistler waves, which are VLF waves,
audio-frequency-type waves, which can go out to
very large distances, like 30,000 km.

long delayed echoes

hr: It is said that there’s a phenomenon cailed LDE
{long-delayed-echo), approaching a second. Do you
know of any reason for an LDE that long?

Davies: It's not a field I've closely followed. Plasma
physicists say that there is some instability — a stor-
age in the plasma — that takes a long time to release.
The people who have studied it insist that these
echoes are real. They have coded the signals and
claim that they have received real long-delayed
returns.

Maunder minimum

hr: s there evidence today to indicate that the Maun-
der minimum actually did occur, or is it felt that it
was merely a result of lack of recording capability?

Davies: | think that there is evidence that there was
a Maunder minimum. It’s not likely to have been sim-
ply a lack of data.

hr: Is it probabie that future generations will see a
Maunder minimum?

Davies: | would say yes. It's certainly quite possible.
It could happen many times in fact. It could happen
the next cycle. Who knows what the next cycle is go-
ing to be?

sidescatter

hr: Can you explain the reason for signals sometimes
deviating from great circle paths? One example that |
recall is the U.S./Europe path via North Africa. Is
this a well-known, often-occurring condition?

Davies: Yes, | think it is. It's been known for many
years that signals from Europe often appear to come
from directions roughly in the mid Atlantic or North
Africa, the Sahara region. One suggestion has been
made that this occurs when the direct path say from
Europe to North America passes through a disturbed
auroral zone. If that zone is disturbed, the direct path
through the auroral zone is cut out. But you still re-
ceive a signal across the Atlantic. It is reflected off
the coast of Africa; that is, it hops down to Africa,
scatters there, and then across the Atlantic. That
bent path is too far south for the storm to affect it.
That has been documented and is a possible expla-
nation.

hr: Are there other explanations for sidescatter?

Davies: | think that’s the primary one. The other
possibility for a signal coming off the great circle path

January 1983 [ 33



is ionospheric irregularities, particularly field-aligned
ones. Irregularities in the ionosphere tend to be field-
aligned because electrons can move easily along the
field but not across it, creating sheets or columns of
ionization. If the geometry is right you get perpendic-
ular reflection.

twilight-zone propagation

hr: What is twilight zane {(gray-line) propagation? It's
a term Radio Amateurs use to explain a non-great-
circle path that provides an unexpected opening.

Davies: | know that people claim RTW echoes are
signals received long distances along the twilight
zone, or earth’s day/night dividing line. It seems to
be some form of ducting.

forecasting and predicting

hr: Can you explain the difference between the terms
forecasting and predicting?

Davies: Yes. When people talk about predicting,
they mean long-term: predicting what the critical fre-
quencies will be next year or the year after or during
the next sunspot cycle. This is done for long-range
planning purposes: what frequencies you should re-
quest, what antenna should you design, angles of
takeoff, arrival, and so on. Propagation conditions
for the long term are usually referred to as predictions.

Forecasting on the other hand is usually thought
as short term, in terms of solar flares.

forecasting solar flares

Davies: To forecast solar flares, we must keep a
watch on the sun all around the world and report
what happens when a solar flare has occurred by op-
tically viewing the shape and features of the sun.
These are solar features such as plages, magnetic
configurations, etc. We measure the way the solar
magnetic fields become distorted. It's an energy
build-up at these active regions of the sun. When this
occurs we also receive other information from the
sun, solar radio emissions for example. One way of
forecasting a PCA is by observing the shape of the
spectrum, the so-called U-spectrum wherein the flux
has a U (or dip} in the microwave region. There's a
minimum in the spectral distribution.

HR: Just prior to the disturbance?

Davies: Yes. We look at the sun in visible light and
X-rays. X-rays are very important. X-rays are classi-
fied C(s), M(s), and X(s), in which an X flare is a large
flare which causes short-wave fadeout (the system
was developed in the Space Environmental Services
Center). This is one of the best ways we now have of
measuring the size of a flare and its ionospheric
effects. It's possible to have a big flare optically that
may have almost no effect on the earth.

hr: Is this because it misses the earth?
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Davies: No. It may be because the spectral content
is different. Remember you can have two large
flares: one has strong X-ray burst components that
ionize the D-region and cause blackout; the other
flare, which looks the same in visible light, may not
have the X-ray components.

Also, the other point you've raised is valid. The
earth must be in the proper position to be hit by the
particle burst. We don’t know at the moment what
the relationship is between the visible appearance of
a flare and its particle output. That is something that
we must determine.

future of forecasting

hr: Let’s look ahead twenty years. Do you see a con-
siderable improvement, based on the work that is
occurring right now in the lab, in terms of fore-
casting?

Davies: Well, unfortunately no. The outlook is very
bleak | must admit. Under the President’s budget all
research, for example, in this lab, Space Environ-
mental Research, will be abolished.

tools of the trade

hr: Can you briefly describe the function of the fol-
lowing instruments: auroral radar, Faraday polarim-
eter, digital ionosonde?

Davies: An auroral radar is a fixed-frequency radar
which bounces signals off ionization in the auroral
zone.

A Faraday polarimeter is a device that measures
the rotation of the electric vector of a wave and,
hence, the electron content of the ionosphere.

A digital ionosonde is a recording instrument that
provides standard amplitude and height information
(as in conventional ionosondes) and parameters that
can be used to determine polarization, phase, and di-
rection of arrival of the signals.

hr: Can’t these ionosonde tasks be accomplished
using conventional instrumentation?

Davies: Yes, separately. The new digital sounders
enable all of these to be done together. That’s the big
advantage of the new system.

The major thing that we are able to do with new in-
formation is determine where the signals come from
— and therefore what the horizontal gradients in the
ionosphere are. The ionosphere is neither a flat nor a
concentric medium.

For example, there’s a mid-latitude trough (depres-
sion in electron density) in the F-region just below
the auroral zone. It's very important, since it distorts
the ray path of over-the-horizon radars.

interest in hf

hr: This naturally brings us to my next question. Why
is there renewed interest in hf?



Davies: It's related to the obvious advantages of hf.
The installations cost less and the system is useful for
long distances. There was a feeling in the 60s, when
geostationary satellites were beginning to be used,
that our radio communications problems had been
solved. We thought we could get rid of ionospheric
effects by going to satellite communications — the
ionosphere would have no effect. But the ionosphere
does have an effect, even at these frequencies, in the
form of scintillation; even up to 6 GHz. Also, of
course, from a vulnerability point of view, satellites
are perhaps more vulnerable than the ionosphere to
an enemy action. You can wipe out a satellite, but
it's more difficult to wipe out the ionosphere.

hr: You mentioned that the ionosphere is extremely
forgiving.

Davies: Yes, | think this is true of the entire earth. It
recovers from abuse. We pollute the ionosphere in-
tentionally and unintentionally. Huge electron deple-
tions have been noted during the launches of Saturn
rockets for example. Thousands of kilometers are
affected.

hr: Temporarily?

Davies: Yes, perhaps for an hour or two at night.
The sun replenishes it. Even though huge quantities
of Oz, Hp, and water are put into the atmosphere,
these are natural constituents. They don’t do long-
term damage.

future of hf
hr: What's the future for the high frequencies?

Davies: | think they will always be with us. | can re-
member when | started my professional career, peo-
ple said to me the high frequencies are dead. That
was thirty years ago.

glossary

10.7-centimeter flux — Solar radio noise flux ar 2800 MHz that is
indicative of the degree of E-layer ionization

Maunder minimum A name applied to a period of approxi
mately 70 years in the late seventeenth and early eighteenth
centuries, during which solar activity i1s believed to have been
unusually low

Gyrofrequency Gyrofrequency. also called the gyromagnetic
frequency, is a frequency derived by the formula below that
describes the motion of an electron in a magnetic field. In the
ionosphere, where the magnetic field intensity is roughly 0.5
gauss, the gyrofrequency is approximately 1.5 MHz

]
i . r/m B
where [;, - gyrofrequency )
[ the charge on an electron
m the mass of an electron
] magnetic field intensity
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remote-site receivers
and repeater operation

A system for selecting
the strongest signal
from remote-site receivers

Repeaters are usually built for mobile and hand-
held use. Usually the repeater transmitter has a 20 dB
power advantage over a hand-held. At the same time,
the received signal at the repeater is reduced by this
same figure. This means we can hear the repeater
transmitter much better than the repeater receiver
hears the hand-held.

One of the easiest ways to equalize coverage is to
install remote receivers (commonly referred to as sat-
ellites). This concept has been used successfully for
many years on commercial fm systems, providing full
quieting signals over an entire metropolitan area.

satellite operations

A remote receiver system places receivers in loca-
tions distant from the main repeater transmitter site.
The remote receivers relay the weaker signals back to
the transmitter via UHF links. The ideal system,
shown in fig. 1, uses three remote receivers feeding
one transmitter. Since the receivers are located away
from the transmitter, you can run higher transmit
output power without desense.

So far this seems fairly simple; however, the big
problem is designing an effective voting system
where the transmitter site will vote (select) the
strongest, fullest quieting signal. In commercial sys-
tems voting becomes very elaborate, almost impos-
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sible for Amateur repeater groups to maintain and af-
ford. Motorola uses a system of encoding tones at
various levels in which an elaborate gate system se-
lects the receiver hearing the best signal.

Many Amateur repeater groups could use muitiple
receiver site systems, however, to date there has not
been much in the way of a simple and inexpensive
voting system described in Amateur literature. This
article describes a very simple voting system that will
aliow three remote receivers to feed one transmitter
with the best quieting signal. It has served our
Marissa, lllinois, repeater system very well.

The transmitter site contains three link-receiver
boards which operate on the 220 MHz band. These
boards were removed from Midland Model 13-509
220 MHz transceivers while the corresponding trans-
mitters were used at the three receiver sites. At
WDI9GOE each of the 220 MHz receiver boards were
mounted on a separate chassis with proper connec-
tors to plug in to a main frame. This allows for easy
installation and quick service should malfunctions
occur. All three receivers are exactly alike except for
the operating frequency. Each 220 MHz transmitter
operates on separate frequencies. WD9GOE/R uses
30 kHz separation between the three link fre-
quencies.

voting secret is time

The secret to this simple voting system relies on
the time it takes the 2-meter receiver to turn on the
link transmitter. A full quieting signal turns the link
on immediately. A signal that is — 10 dB quieting or

By Bob Heil, K9EID, #2 Heil Industrial Blvd.,
Marissa, lllinois 62257



P 3.3k o
sa
PTT LINE
9
5 3.3«
z] Y o+
3.3k
8
s@ a2
3.3¢
¢
Q3
sQ w
Q
8
2 05
6 P 9 &3 4
) v o u3 AN
T .
U3 ! F————csoi vs 2
3
r—O Vv osit
470 Y
1"
2 ‘
6 2| Y3 22 '
/ ul sf ¥4 B IN
I
I
o x L
é ol ve 4 L—————oro—/z— ve }°
R v o— os2
T 470 i
; ey
8
o) v z
8
0 1
U4
9 3 @
z 2] V4
ul, 2 7420 [
U3, 4,5 7402 ] ¢ IN
ue 1458 v
ur 4016 OR 4066 R /
us ' v 3l e f2
xo-] 053,
470
o1
N
7
+i2v
d Lo
+5v " 7
}—— 7805 Ul
o y ) 33k | 002 | 002
T |

Lo /47

— M4 /47
s e 1

4 P L4

fig. 1. Latchboard for
three-receiver voting system.
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fig. 2. Satellite receiver delay board.

DELAY —L—,

less delays the link transmitter from turning on for up
to 0.5 second. Therefore, the first signal the trans-
mitter receives will be the best quieting. When using
multiple receiver sites, it is best to adjust the squelch
controls of each remote receiver a little tighter than
normal.

latching logic

At the transmitter site, the three link receivers’
squelch turns on a dc switch that feeds a series of
gates. The gate series accepts the first signal and
locks out the other two. This type of priority latching
system allows a mobile system to key up more than
one of the receiver sites and, as the signal jumps
from one site to another, will automatically switch
sites. The gates ultimately turn on the PTT transistor
switch which keys the transmitter (fig. 1).

The audio from the three receivers is selected by a
4066 switch. It switches the audio very smoothly. An
active audio equalizer which allows loss in frequency
response or level during the link process to be made
up provides the system with excellent audio quality.
The audio mixer/equalizer is an active device that
can provide plus or minus 12 dB of dynamic range
between 300 and 2000 Hz.
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receiver delay board

The delay board used at each two-meter receiver
site uses one LM555 timer IC and three NPN transis-
tors (fig. 2). The limiter voltage from the receiver is
fed to the VCO input (pin 5), and the squelch line is
fed to the pin 2 control input. If the limiter current is
high, meaning the receiver is hearing a very strong
signal, the 555 turns on immediately. As the limiter
voltage drops, which means a weaker signal is being
heard, the 555 will defay turning on for 0.5 second or
more. This delay can be adjusted with the 1M pot
connected with pin 7 of the 555.

Alignment of the delay board is simple. Read the
voltage at the pin 5 test point. Set R1 fully clockwise
and R2 fully counterclockwise. Set R3 for a one-sec-
ond key-up delay. With no signal input, pin 5 will be
about 1 volt below VCC. Apply a full quieting signal
to the receiver and adjust R2 until pin 5 reads 0.025
volt. Still applying signal, adjust R1 to decrease sen-
sitivity. Decrease R1 enough to raise pin 5 by 0.2
volts, giving a reading at pin 5 at about 0.45 volt.
With no signal, pin 5 should read about 3.5 volts.
This level is dependent upon the value of VCC. Ad-
just R3 for the desired delay.
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The output keying transistor of the delay board will
key the 220 link transmitter so no other COR or logic
is necessary at the receiver site. The delay board is
small enough to mount inside a Motorola or GE re-
ceiver strip.

The accuracy of the 5565 timing sequence is critical.
A normal LMB555 is useful from 0 degrees to 70 de-
grees C. Signetics makes a military spec LM555
which guarantees operation from —70 to + 125 de-
grees C. Use of this device is highly recommended.

link benefit

This system gives one side benefit. Users of 220
equipment will be able to work two meters with their
220 gear by operating on one of the link frequencies,
providing they can hear the link from the main receiv-
er and the transmitter site receiver can hear them.
Caution should be observed because there may be
times a hand-held or mabiile station may key a remote
receiver no one is listening to. It is best to be able to
monitor all three links to be safe.

link antenna system

The Marissa system operates their three receivers
on a battery back-up system. Only 1 or 2 watts of link
power is used and this feeds a seven-element Yagi.
After much experimentation, we found that by using
horizontal polarization for the link antenna system,
we were able to improve the signal-to-noise ratio be-
cause most manmade noise is vertical in polarization.

battery warning beeper

Each receiver site has a warning beeper that acti-
vates when the site goes on battery power. One loca-
tion high atop a grain silo loses commercial power at
5 p.m. each day and all day Sunday. A large tractor
battery powers the site when the line voltage is off.
To warn the control operators and tech crew that the
site is on battery power, a beep sounds every 15 sec-
onds when that receiver site is activated. The tone
level is adjusted so it does not interfere with the re-
ceived signal. Two 555 timers are used to do this (see
fig. 3).

temperature problems

The first winter the system was used turned out to
be a real challenge for the tech crew. The 220 rigs
were built by Uniden in 1973 and 1974 and marketed
under several names. At that time the marketing peo-
ple thought the 220 band was going to be given to
the CB service. The units were not designed to be
used in extreme temperature changes. The biggest
probiems encountered when using them as link com-
ponents is frequency shifts.
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fig. 3. Emergency power indicator.

The problem is the TR-29 oscillator transistor cir-
cuit. It was found to be very unstable when operated
below 30 degrees fahrenheit. A simple cure was to
mount two small grain of wheat pilot lamps (removed
from the front panel of the rig) as close as possible
around TR-29. Hold them in place with silicone rub-
ber compound. A 200-ohm resistor is used in series
with the lamps to lengthen filament life. This was
done around the crystal also. You could install a crys-
tal oven but the pilot lamp trick works well and is
much more economical.

WDIGOE/R

The system at Marissa has three receiver sites.
One is thirty-five miles north of the repeater near
Scott Air Force Base. The main site is five miles from
the repeater transmitter, and the third, thirty-five
miles south at Pickneyville. Ali receivers are Motorola
Motran M series. The repeater transmitter runs 200
watts on 147.210 MHz using a General Electric CP-5
final with a 4CX250B. The system has been in opera-
tion for about three years and works very well. A sim-
ilar system is in operation at Gillespie, lWlinois, in
WRIACD/R, built by Jim Heyen. We have spent
countless hours and shared many ideas on the design
of this system.

It is normal to hear two-way hand-held communi-
cation across a 50 to 60 mile path. Mobiles enjoy
solid 70 to 80 mile coverage. The system also has an
elaborate link system with ten-meter fm, and six- and
two-meter SSB. It also has voice identification and
information tapes, time machine, autopatch, and
several other features.

The remote voting receivers have helped to more
than triple the coverage of our repeater system. They
are inexpensive and require little, if any, mainte-
nance, and will be a worthwhile addition to any
system.

ham radio

The comptete kit of drililed PC boards, all parts and instructions are available
for $82.00 (plus $3 shipping) from Heil, Ltd., P.O. Box 68, Marissa, lllinois
62257, Editor
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AVAILABLE FOR IMMEDIATE DELIVERY *TXAS, PA5, FMAS and TVC Basic Module Pkg.
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Tom WEORG Maryann WBEYSS Arcadia, California 91006
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the simple
simplex autopatch

Mix a transceiver,
some parts and ingenuity
to build this simple device

Many repeaters in the Amateur service employ a
method of accessing the telephone system. Useful-
ness of this autopatch feature is reduced if the re-
peater is often used for normal communications. it is
my experience that commercial autopatch systems
are very costly and home-brew units can get quite
complicated. A simpler and cheaper autopatch may
be buiit around an available VHF/UHF transceiver by
using a different method.

the simplex concept

The most expensive part of a repeater autopatch is
the repeater itself. A significant cost reduction is real-
ized by using simplex communication; transmitter
and receiver do not have to operate simultaneously.
This concept eliminates many problems since no
antenna duplexer is needed, only one antenna is re-
quired, and a standard transceiver may be used.

The simplex concept has a problem: if the tele-
phone side of the conversation is being transmitted
by the patch, how does it determine when the pri-
mary user wants to talk? When should the system
switch to receive?

One common design in commercial systems
switches to receive whenever the person using the
telephone stops talking. The person using the radio is
now free to begin transmitting into the patch. This
method is unsuitable in Amateur radio service since
the ham must have complete control over all rf trans-
mission, including the autopatch.

Another method of transmit/receive control is to
switch the patch transceiver periodically into a brief
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receive window. The window checks the frequency
for presence of a carrier, presumably signifying that
the ham user wants to talk. If the carrier is present,
the patch will remain in the receive mode until the
carrier disappears. If no carrier is present during the
receive window, the patch system immediately re-
sumes transmitting until the next window test. No
part of the telephone conversation is lost if these
windows are brief.

A complete simplex autopatch system consists of
four major components: the controller and telephone
interface, the transceiver, a power supply, and an an-
tenna. This article describes the controller in detail
and shows how a complete system can be built
around an ICOM IC-230 transceiver.

The controller is a dedicated unit and not micro-
processor-based. | found that standard TTL provides
a simpler control unit that is easy to trouble-shoot.
Those of you without access to a PROM programmer
will be relieved to know that this project does not re-
quire memory programming!

The patch circuitry is relatively simple but boasts
such useful features as an automatic identifier, time-
out circuitry, and full monitor capability. It can still be
used as a normal transceiver even though the rig re-
quires some squelch modification.

the controller

The control unit is the heart of the simple simplex
autopatch. It performs the connect and disconnect
functions between telephone and transceiver. It also
generates the receive window for transmit/receive
control and provides the CW identifier. Time-out cir-
cuitry and an audio monitor are included.

The controller is the small chassis on top of the
IC-230 in fig. 1 and operates from the same 12 Vdc
supply as the transceiver. My system is powered by a
battery to avoid problems when power is not avail-
able.

A block diagram of the controller is shown in fig. 2

By Robert K. Morrow, Jr., WB6GTM, 9792
Oma Place, Garden Grove, California 92641



with the main schematic in fig. 3. Identifier, reset,
and power supply sections are detailed in fig. 4.
Fig. 5 shows the inside view of the controller chassis.
Three tone decoders control telephone line connect
and disconnect. The timeout section will switch the
system to standby if the patch remains on for about
two minutes with no incoming signal interruptions.
The receive window generator section is described
later.

fig. 1. The Simplex Autopatch System. The autopatch con-
troller is the small chassis on top of the ICOM IC-230 2-meter
transceiver. The battery is optional and allows continued
operation after power failure.
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]
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TRANSMITS
RECEIVE
SWITCH
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fig. 2. The autopatch controller circuit block diagram.

audio

Transceiver audio is taken from the receiver’s dis-
criminator so that audio into the controller is inde-
pendent of the transceiver volume control setting.
This low-level audio signal is amplified by U1 and
sent to the telephone line through transmit/receive
relay K2 and isolation transformers T1 and T2. Re-
ceiver audio also goes to monitor amplifier U2 and
three tone decoders, U5 to U7.

Telephone line connection is from the red and
green wires through line-connect relay K1. One line
isolation transformer with 600 ohm impedance on
each winding is normal. | used two Radio Shack
units wired back-to-back, since they were inexpen-
sive and easy to find.

The 567 tone decoder has a reputation for false
triggering. | made an attempt to improve reliability in
two ways: first, transistor Q1 turns off U1 whenever
the receiver is squelched so that noise cannot acti-
vate the decoders. Second, the 567 switching speed
is slowed by the 10 uF capacitor to pin 1 of each chip.
The tone must be present for about one-third second
to activate the decoders.

beginning the control sequence

U9A in fig. 3 is a D-type flip-flop that holds the
most recent tone command, either connect or dis-
connect. A connect command is applied directly to
the preset input while the disconnect command re-
sets U9A through its clock input, pin 3. The clear in-
put at pin 1 is activated by the RESET (from fig. 4)
or the time-out from U12. This configuration saves
a gate since the RESET and disconnect signals, while
performing the same function, are applied to differ-
ent pins on the flip-flop. Gate conservation is impor-
tant: every gate in any package is in use!

It should be noted that HI and LO markings in fig.
3 are the TTL logic levels for the particular function.
Audio amplitude levels are given later under control
circuit alignment.

Flip-flop U9B is set each time a connect or discon-
nect command is decoded.* When either command
disappears and the receiver squelch is on via inverter
Q2, gate U4D starts the identification (ID) sequence
by clearing U19B (fig. 4). U9B is cleared through D5
when the ID begins. This interconnection causes an
automatic ID transmission at the beginning and end
of each time period the patch is used. If each phone
call is limited to ten minutes, identification require-
ments are fulfilled.

Telephone line connect relay K1 will pick up when
both bases of Q6 and Q7 are pulled low. This occurs
when the patch has been activated (U9A set) and the

*UBB and UBA will OR high inputs without inverting the output; when
either output returns low, U4A output goes high to clock U9B on the
positive-going edge. Editor
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table 1. Parts List.

Resistors, 1/4 Watt, 10 percent unless noted

R1

R2
R3,R9,R10,R32
R4

R5

R7

R8,R12,R38
R6,R11

R13
R14,R17,R22,R26,

R27,R28,R33,R40,R41

R15,R18,R20,R24
R16,R21,R25,R34
R19,R23

R29,R36

R30

R31

R37

R39

470, 1/2 Watt

50K trimmer potentiometer
10K

10K trimmer potentiometer

5K panel-mount potentiometer
25K trimmer potentiometer
47K

100K

1K

4.7K

5K trimmer potentiometer
22K

7.5K

220

100K trimmer potentiometer
2K trimmer potentiometer
680

470K

Capacitors, uF, 15 V Disc unless noted

C1,Cc2

C3

C4,C6,C7,C9

C5

€8,C11,C12,C27,
C29,C33,C35

C13,C14

C15,C19,C22

C16,C20,C23,C25
C17,C21,C24,C31,
C32,C34

.001, 250 V minimum, disc
.47

0.1

30, 6 V electrolytic

.01

.001

0.1 polystyrene or metal film,
temperature stable, Radio
Shack 272-1053

10, 6 V electrolytic

1, 6 V electrolytic

ci8 0.22

C26 5, 6 V electrolytic
C28 100, 6 V electrolytic
C30 1, 15 V electrolytic
Transistors

Q1,Q2,Q3,Q4,

Q5,08 2N2222 or equivalent NPN
06,Q7,09,Q10 2N2907 or equivalent PNP
Integrated Circuits
u1,uz2 LM386N-1
u3,u10,u11,uU12,

u14,u17 L.M555J
U4,U16 7400
uUs,ue,uU7 LMB567N
us 7432
U9 7474
U13 LM309K
u15 7473
u18 7493
u19 7476
U20,U21 74154
Diodes

CR1to CR6,CR8,
CR9,CR11,CR12

1N34A or equivalent germanium

CR7,CR10 1N4000 or equivalent

DS1,0S2 16 mA LED, panel-mount

K1,K2 SPDT contacts, 5 Vdc coil, 56
ohms, Radio Shack 275-216

S1 SPST push button

S2 SPST 1 Ampere {ganged with
RS

T1,7T2 1000 ohm C.T.: 8 ohm, Radio

Shack 273-1380

ID sequence has finished transmitting (U9B clear and
UBC-10 low). K1 drops out on a disconnect com-
mand when U9A is cleared.

the receive window

Timer U10 is wired as an astable multivibrator,
operating when the patch is activated and the re-
ceiver squelch is on {U10-4 high through U4C and
U8D). When the timer output at pin 3 is high, it turns
on the patch transmitter through Q5. The transmit/
receive line is also held low for transmit during the 1D
sequence via Q4 and Q3.

If the squelch is tripped during the window pro-
vided by the low period of U10-3, reset pin 4 is
brought low and turns off timer U10. The receiver
will remain on. R30 adjusts the length of the receive
window and R31 sets the time between windows.
The diode on pins 3 and 5 of U10 ensures that the
first pulse of the timer is the same length as all subse-
quent pulses.

Note that this circuit requires the transceiver to
provide a low voltage level for receiver squeich and
that the transmit control line should also be at a low
voltage level. If your transceiver requires opposite
levels, transistor inverter circuits such as Q2 (low cur-
rent) or Q5 {high current) may be used for the correct
level.

The squelch line should stay at the squelch-on
level during transmit. This is the case for most trans-
ceivers, but if your rig is different, additional squeich
gating is required.

time-out circuit

The time-out circuit will shut off the autopatch if it
is allowed to transmit continuously for about two
minutes. Timer U11 is configured as a missing pulse
detector; output is high during transmit. While U11-3
remains high, the input voltage to the Schmitt trigger
{U12) will gradually increase to three and a third volts
through R35 and C28. U12-3 will go low when this
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fig. 4. ldentifier, reset. and power supply circuits of the autopatch controller. The identifier is programmed for the

author’s callsign.

voltage is reached, turning the patch off by clearing
U9A.

Interrupting the pulses into U11 before two min-
utes have elapsed will allow C28 to discharge rapidly
through CR11 and U11. The time-out cycle is reset.
This occurs each time the receiver remains un-
squeiched longer than the pulse width set by R34 and
C26. That width must be longer than the receiver
window set by R31. | chose the values of R34 and
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C26 for any reasonable window width; they should
not require adjustment.

You may be wondering why the time-out circuit
appears so complex. Why not connect the inverted
squelch directly to R35 and C28? The IC-230 and
some other transceivers will momentarily unsquelch
the receiver when the transmitter turns off during the
receive window. This has the effect of periodically
discharging C28 and makes the time-out feature use-
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Ca. Aes. add 6% Sales Tax

Auxiliary Equipment

ST5000 Demodulator/Keyer. ;
ST6000 Deluxe Demodulator/Keyer (Recommended for DS3100)
RS 2100 2* Scope w/ Loop
BMC 12AU 12" Monitor
BMC 12EU 12* High-Resolution Monitor
C-1DS3100/5T6000 Cable Kit
C-2 CT2100/DS2050, CWR6E850 Cable Kit.
OKI-DATA B2A Printer
256 Character Buffer
2K Character Buffer

TEXAS TOWERS

DIV. OF TEXAS RF DISTRIBUTORS INC.
~ 1108 Summit Ave., Suite 4 / Plano, Texas 75074
__ Mon.-Fri.: 8:30 a.m.-5:30 p.m. Sat.9am.-l1pm. [

TELEPHONE: (214) 422-7306

[m.,.;m
ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE =




Long’s starts

off right!

COMMODORE VIC-20
personal computer
with 5K memory

The VIC-20 offers more dollar-for-dollar perfor-
mance than any other personal computer. It has
built in BASIC language, 5K of RAM (expandable
to 32K} high resolution graphics, sound, color
and a wide range of add-on accessories. Full
size keyboard features 64 ASCIl character set,
numerics and business/calculation symbols.
Screen display 22 characters wide by 23 lines
deep. Program line length 88 characters. Will
accept plug-in program cartridges, floppy disc

and cassette storage systems.

1 7 8 . o List Price 298.00

Item No. COMVIC20

KANTRONICS THE

INTERFACE RTTY/CWI/ASCIHI

to computer adaptor

Transforms your personal computer into a
complete CW/RTTY/ASCIl send and
receive terminal with The Interface linking
it to your transceiver. Active filter at 2295
Hz for RTTY and 750 Hz for CW. LED bar
graph for fast and easy tuning. Hamsoft
package required for VIC-20.

List Price 189.95
170.95

ltem No., KANINTERFACE
Add 1.75 shipping & hlndllng

AEA MBA-RO Morse,

RTTY, ASCH reader

Attaches to the speaker terminals of a
receiver and displays Morse, RTTY, or
ASCIl on its 32 character 0.29” high
display screen. Compact size only 8% x

5%" x 2”. A great way to monitor one's
sending proficiency. Power requirement
13V DC @ 500 ma.

List Price 299.95

item No. AEAMBARO
269 [ 95 A:l': 2.;3 shipping & handling

Long’s Electronics=r

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 ® STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 35233
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Add 3.50 shipping & handling

the New Year

KANTRONICS

Hamsoft package

The necessary software for connecting
The Interface to the VIC-20. Includes
VIC-20 program board & the needed
cables. Allows your computer to have a
split screen display, scrolling receive
display, 1024 character type ahead buf-
fer and more!

ftem No. KANVIC20
49-95 Add 1.38 shipping & handllng

PRESS SERVICES
FREQUENCIES

‘““WORLD PRESS
SERVICES
FREQUENCIES"’ listings

of RTTY transmissions

A true storehouse of information for the
RTTY specialized amateur of SWL.
Publication lists AP, UPI, Reuters, TASS,
VOA, London Press, and other active
press RTTY frequencies from around the
world. Lists over 65 news and press ser-
vices. Great for code reader users!

5 Item No. BOORTTY
7 -9 Add 1.36 shipping & handling

KANTRONICS Mini Terminal
Sends and receives Morse code, RTTY,
and ASCII. Converts any CW input from a
CW keyer or keyboard into standard 2
tone RTTY or ASCII. Terminal transmitts
at 60, 75, 100 on RTTY and 110 on
ASCII. Epson MX-80 or Paper Tiger may
be attached for hard copy.

List Price 299.95

fem No. KANMINITERM
26 9-9 5 A:l':l‘ 1.;5 shipping & handling

KANTRONICS Mini Reader

A code reader the size of a calculator!

Measures only 5%” x 3% x 1”. 10 digit
3/8” high character display. Copy Morse,
RTTY, or ASCIl from the palm of your
hand. Features automatic Morse speed
tracking, and 24 hour clock. Comes with
display stand and AC adaptor.

List Price 289.95

item No. KANMINIREADER
260- 9 5 A:I'S 1.?5 shipping & handling

-
aster cora}
_

Tell 'em you saw it in HAM RADIO!



Complete satellite TV
system $1795!

10 FT. PARABOLIC DISH

List Price 3985.00
Item No. MISSY&7
Shipped Freight Collect

What the system will do:

You can receive up to 60 channels of TV direct from
satellites to your home receiver. Movies, sporting events,
religious programs, other TV stations and much more.

What the system includes:

1. 10 ft. fiberglass dish made of reflective metal bonded
with fiberglass. Weather resistant and virtually maintenance
-free. Comes in 4 sections for easy assembly.

2. Single-pole polar mount complete with azimuth and
elevation adjustments for easy satellite-to-satellite tracking.
3. LNA mount complete with rotor for adjusting horizontal
and vertical polarity of LNA. Extension poles not included.
4. KLM SS-22 receiver. Consists of two parts: receiver and
downconverter. The receiver can be placed indoors and
linked to the downconverter by remote cable. Features
scan, video inversion, LED signal strength indicator, fine
tuning and audio level control.

5. Avantek 4215 120° low noise amplifier. Takes weak
signals reflected by the dish and amplifies them so that
they can be converted to a TV picture. Uses GaAs FET
transistors and has its own built-in power source. Urethane
coated.

6. Chaparral feed horn. Provides 0.5 dB gain improvement
over conventional rectangular horns for superior picture
and sound quality. Virtually eliminates system noise.

Note: Customer provides all cables. Approximate cost
$80. Customer must feed audio and video through VCR or [
use RF modulator ($59).

Read all about Satellite TV!

Add 1.36 shipping & handling
Item No. BOOTAB1409

Learn to:

Design At last! A complete guide to satellite TV!

Operate ‘‘Build a Personal Earth Station for Worldwide
P Satellite TV Reception’’

A complete guide to gaining access to the large amount of TV pro-
gramming available from satellite transmissions. You can choose to
build your own system or purchase one ready-to-operate, and both
ways are thoroughly covered in this book. It begins with a review of
basic television fundamentals and satellite transmission and recep-
tion. Building your own system is covered and the complicated task of
installing the antenna and aiming it to pick up the signals you want is
simplified. There's even a complete list of available satellite program-
ming

Tk 1° 800 633 3410

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY

More Details? CHECK — OFF Page 92 January 1983 [ 49



+ The most advanced
automatic computing RF
measuring instrument in
amateur radio.

* Logarithmic SWR scale.

« Power ranges 20/200/2000
watts.

* Frequency range 1-30
MHz.

Automatic. No “set"” or “sensitivity”
control. Computer sets full scale
so SWR reading is always right.
Complete hands-off operation.

Light bar display. Gives instant
response 50 you can see SSB power
peaks. Much faster than old-fashioned
panel meters. Baton switch selects
three power ranges.

Logarithmic SWR display. Computer
expands the display where you need
it so it's easier to see, easy to use

Computer operated. Now an
analog computing circuit and digital
comparator automatically compute
SWR regardless of power level. Frees
you from checking zero, setting a
“sensitivity”" knob and from squinting
at old-fashioned cross pointer
mechanical meters. With this new
meter computing is done electronically
and displayed with moving light bars
Individual bars for SWR and power.

Model M-827 Automatic SWR &
Power Meter $119.95 in the U.S. and
Canada. Add $3 shipping/handling.
California residents add sales tax.

— i
=
ORDER YOURS NOW!
Send for FREE catalog describing
the SWR & Power Meter and our
complete line of Noise Bridges, Pre-
amplifiers, Toroids, Baluns, Tuners,
VLF Converters, Loop Antennas and
Keyers.

Palomar
Engineers

1924-F West Mission Rd.
Escondido, CA 92025
Phone: (619) 747-3343
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When it comes to

SL's...

ONLY BOOK!

US or Foreign Listings

callbooks

NOW READY!

Here they are! The latest editions of the
world-famous Radio Amateur Calibook
are avallable now. The U.S. edition
features over 400,000 listings, with owver
75,000 changes from last year. The
Forelgn edition has over 370,000 listings,
over 50,000 changes. Each book lists calls
and the address information you need to
send QSL'. Special features include call
changes, census of amateur licenses,
world-wide QSL bureaus, prefixes of the
world, International postal rates, and
much more. Place you order for the new
1983 Radio Amateur Callbooks, available
now.

July 30 thru August 12, 1983

QOur 24th vear

Learn why the answers are what they are.
Upgrade with electronics professionals.
OAK HILL ACADEMY RADIO SESSION
in the
Blue Ridge Mountains of Virginia

Theory and code together.

* Novice to General
* General or Technician to Advanced
* Advanced to Amateur Extra

Expert Instructors — Friendly Surround-
ings — Excellent Accommodations.
Ham Lab set up for all to use.

‘A Vacation with a Purpose”’

C. L. PETERS, K4DNJ, Director

Qak Hill Academy Amateur Radio Session
Box 43

Mouth of Wilson, VA 24363

1
]
L}
i
]
| Name Call
1
]
]
]
]

Address

City/State/Zip

AMP-LETTER

All new publication, new owner KEKXK
The AMP-LETTER is devoted to the design, building. and modi-
fication of amplifiers

The AMP-LETTER will help you lower your bullding cosl, pro-
vide sources for parts and information, keep you abreast of latest
techniques and solid state design

Subscriplion cosl §18.00/yr 12 issues. Sample issue §2.00 VISA/
Master Charge

THE AMRLETTER

73 Maple Drive, Hudson, OH #4236 216-6853-8157

Each  Shipping  Total

US Callboak $19.95 $3.05 $23.00
Forel
Cattbank $18.95 $3.05 $22.00

Order both books at the same time for
$41.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge, Foreign residents add $4.55 for
shipping. lllinols residents add 5% sales tax.

\ SPECIAL OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

Pegasus on blue field, red lettering. 3" wide
x 3'" high. Great on Jackets and caps.

ORDER TODAY!

ﬁ A1
AMATELR RADIO |

WIU!H!TEURIILonk

Dept.

925 5herwood Drive
Lake Bluff, IL 60044, USA

1"\"__'

sample issue
only $2.50
PPD

OUR 15TH YEAR'

AMATEUR TELEVISION
MAGAZINE

“FOR THE SPECIALIZED COMMUNK A THON RADHO AMATEUR™

Surface Surface Ajrmalil Airmall
U.S./Canada All Central All Other

Mexico Foreign S. America Foreign

Ya year $ 1000 $ 1300 $ 2000 $ 2300

1 year 5 2000 § 2600 § 4000 $ 45.00
2 year 5 3800 $ 5000 $ 7AD0 § 8000
3 year $ 5600 $ 7400 $11600 $13400

ATV-SSTV-FAX-RTTY Satellites EME
Microwave and Compufers

Published 12 times per year by Mike Stone WB0QCD
P.O. Box H, Lowden, lowa 52255 0408

Tell ‘em you saw itin HAM RADIO!



less. | designed the time-out circuit to trigger from
the window pulses generated by U10 so the circuit
will work with all squelch configurations.

Transmit/receive relay K2 connects the telephone
line to the transceiver microphone input when picked
up. K2 is energized by U11 through Q9. CR9 prevents
K2 from being energized when the patchis idle.

identifier

The identifier in fig. 4 is a diode-programmable cir-
cuit based on a design by K20AW." Operation has
been described adequately in the reference, so | will
only cover changes to the original.

The two TTL oscillators of the original were re-
placed by 555 timers at U14 and at U3 (fig. 3), each
wired as a minimum-component astable multivibra-
tor. This eliminates start-up problems sometimes ex-
perienced with TTL R-C oscillators. R38 controls the
ID sending rate and a value of 47K sets the maximum
permissible rate of twenty words per minute.

Diode programming of the ID sequence is straight-
forward. Begin at pin 1 of U20 and connect diodes to
the blank or dot lines. No diode and no pin connec-
tion produces a dash. DE followed by my call sign is
shown as an example.

The 1N34 diodes in both schematics must remain
germanium types for a low forward-voltage drop.
Silicon diodes have a higher forward voltage and the
logic zero level may be too high for proper operation.

U3 in fig. 3 generates a 1.5 kHz square wave when
the KEYING line is high. Increasing R8 will reduce the
frequency. The IC-230 microphone input circuitry fil-
ters out the square wave harmonics so the tone

fig. 5. Inside view of the controller chassis. The top circuit
board contains almost all of the circuitry of fig. 3 and
mounts by standoffs. Second board is hidden.

sounds like a sine wave. With a transceiver other
than the 1C-230, check if the ID is audible 15 kHz or
more from the carrier center frequency. If audible,
add a low-pass filter at the output of U3 or replace
the circuit with a sine wave oscillator.

reset circuitry and power supply

U17 in fig. 4 generates a power-on reset for the
entire control circuit. The manual reset is a push-but-
ton mounted on the controller back panel. The initial
state of counter U18 and all flip-flops except the
divide-by-two circuit of U15 is reset by U17 and
U16B.

Power supply input is in parallel with the trans-
ceiver 12 Vdc supply and the autopatch controller
adds one-half Ampere to this source. Fuse ratings
should be set accordingly. U13 provides regulated
+5 Vdc for the TTL and timer circuitry.

construction

The control circuit was built on two separate plug-
in boards secured with spacers. | used Radio Shack
276-154 and 276-157 boards with 44-pin edge con-
nectors (276-1551). The monitor speaker is mounted
on the detachable bottom plate.

The chassis front panel holds the on-off switch
(S2), monitor volume control (R5), in-use indicator
DS1, and power indicator DS2.

Fig. 6 shows the chassis rear panel with regulator
U13, manual reset push button switch S1, and the
telephone interface terminal strip. Transmit and re-
ceive audio lines are brought through the grommet
and should be shielded cable. '

TTL devices may be 74LS types. Two 555 timers
may be replaced by a single 556 dual timer with ap-
propriate pin connection changes. All diodes except
CR10 and CR7 must be germanium types to avoid ex-
ceeding the 0.8 volt logic zero level.

the transceiver

Although my system uses a slightly modified
1C-230, other transceivers should work as well if they
can shift rapidly between transmit to receive and
back to transmit. The rapid change is a requirement
of the receive window. This requirement unfortu-
nately excludes many synthesized-frequency units;
the synthesizer voltage-controlled oscillator cannot
shift transmit and receive frequencies rapidly. The
IC-230 is frequency-synthesized but uses fixed-fre-
quency oscillators for the 10.7 MHz first i-f offset.

The IC-230 allows an acceptably-short receive win-
dow with no modifications to the solid-state trans-
mit/receive switch. Some autopatch controllers re-
quire modification of this switch so that the receiver
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fig. 6. Rear view of the system. The back panel of the chas-
sis contains regulator U13, the manual reset push button,
and a terminal strip for the telephone line. The speaker of
the IC-230 is disabled by a dummy plug in the external
speaker jack to eliminate squelch action noise. The slide
switch added to the IC-230 is a modification not needed for

the autopatch.

is always on. This makes the rig unsuitable for nor-
mal transceiver use: audio feedback occurs during
transmit.

One shortcoming of nearly every transceiver is a
slow squelch. Fig. 7(A) shows the squelch switching
circuit in the IC-230, similar to those in other trans-
ceivers. Rectified noise enters the base of Q7 to force
the collector low, turning off subsequent audio
stages and quieting the speaker. Squelch action is
slow because C18, C20, and C23 must either charge
or discharge: each time the squelch changes state.
Reducing their values to those in parentheses will
speed squelch action considerably.

C21 is an additional low-pass filter element for
power to the receiver audio section. Reducing its
value will allow the receiver to turn on faster during
the controller receive window.

The AF module on the IC-230 chassis bottom con-
tains these capacitors and may be located with the
aid of fig. 7(B). In exchange for greater controller
complexity, the squelch modification may be avoided
altogether by building a separate fast-acting squelch
within the controller.

The remaining transceiver modification is that of
bringing out the signals needed by the controller.
The 1C-230 accessory socket provides three of these
in addition to ground and + 12 Vdc. The squelch
switch is the only signal not factory-wired to the
socket shown in fig. 7(C). ICOM does provide a con-
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nector pin on the AF module, as pointed out in fig. 8.
A wire from this point will replace the existing acces-
sory socket pin 1 wire and complete the controller
interface.

For transceivers without an accessory socket, the
microphone input and push-to-talk connections can
be made at the microphone connector. Occasionally
test pins are provided for discriminator and squelch
switch outputs.

primary power and antenna

It may be prudent to use a high-capacity battery in
place of the usual line-powered dc supply. It could be
on a constant trickle charge and would allow opera-
tion during power outages. My system is powered by
a 20 Ampere-hour Globe Gel/Cell* and is capable of
eight hours continuous transmit after commercial
power failure.

In most cases the antenna system should be omni-
directional with as much gain as possible. Remember

Excep! oy ingicated, decimal § Rer
waluey of Capacriance are in micrg

tarads { FL others are in picolsr |
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~AUDIO QUFFUT TRANSFORMER

@®

~ SQUELGH SWITCH PIN

~ DEVIATION CONTROL

SQUELCH NOISE SOURCE
[REPLACE WiTw SQUELCH
SWITCH, SEE TEXT)

INOT USED
b 2 N SE
ﬁ- P 3 er2vOC
3 s\T & PTT SWITCH (Lt TEANSMIT
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®

fig. 7. Squelch gating circuit on the AF module in the
1C-230 shown in A, Capacitor values in parentheses are
changes to shorten the controller’'s receive window. B
shows the locations of components on the AF module.
Accessory connector pin connections for the 1C-230 are |
given in C.




fig. B. The pencil tip points to the squelch switch pin on the
AF module underneath the transceiver.

that the type and location of the antenna is extremely
influential toward ultimate coverage area of the
autopatch.

control circuit alignment

The only alignment required is the adjustment of
nine trimmer potentiometers. R30 and R31 control
the receive window, R2 adjusts receiver output into
the telephone line, and R4 sets the telephone line
level into the transmitter. R18 controls the tone de-
coder input level while R15, R20, and R24 adjust the
individual decoder center frequencies. Decoder fre-
quency stability is dependent on the type of capaci-
tors used for C15, C19, and C22; polystyrene or
metal-film types are recommended. R7 sets the ID
tone volume.

R2 is set high enough to activate the telephone
company’s tone-dialing circuitry. R18 is then ad-
justed for about 100 millivolts audio on pin 3 of each
decoder.

An accurate audio generator is handy for aligning
the decoders. Lacking this, you can generate the
proper tones by the two-button technique on your
tone pad. Pressing both * and # produces 941 Hz,
* and 7 gives 1209 Hz, while # and 9 will generate
1477 Hz.

operation

Mobile operation is quite convenient. Transmit
your call first, then send a # tone. The autopatch will
ID as soon as your carrier disappears, then send a
dial tone (from the telephone connection) interrupted
by the periodic receive window. Wait about a second
after initiating your carrier to ensure the system has
switched to receive, then send the desired telephone
number.

When the conversation is completed (remember
the 10-minute limit), send a * to disconnect the
patch. Sending a # in place of the * will initiate
another call. In either case, the system will ID again
when your carrier drops. Should the patch remain on
for about two minutes with no received signals, it will
time-out and return to standby mode.

Both sides of a conversation may be monitored
through the speaker at the autopatch fixed location.
Pushing the reset button will return the system to
standby. The transceiver may be operated normally
by turning off the controller.

Although the system is called a simplex autopatch,
it will work as well on an unused repeater channel.
This has an advantage of increased privacy since
each side of the conversation is on a different fre-
quency.

conclusion

The purpose of this control circuit is to permit a
simple, inexpensive, easy-to-construct method for
taking advantage of the ability to make telephone
calls from mobile or portable transceivers. The sys-
tem lacks security since anyone who knows or
guesses the simple access code can make telephone
calls. Three general security methods have been
used with autopatches: a complex access code, pro-
viding zero and one first-digit lockout, or adding sub-
audible encoding.” Anyone with a tape recorder and
some patience can decipher a long access code, so
this method is not very secure.

Although requiring more gating and tone decoder
circuitry, the zero-one lockout method may be best if
the autopatch is to be an open system. Subaudible
tone access will provide increased security by limiting
patch access.

This autopatch has been in use for several months
and | have not experienced problems with it. If you
have any suggestions for improving the system,
please let me know.
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INCREDIBLE CODE!!

Learn the International Morse Code
by the patented

“‘WORD METHOD"

BOOKS

CARDS
N VISUAL AIDS

GIMMICKS

Just listen and learn! The "*“WORD METHOD'
is based on the latest scientific and psycho-

logical techniques. You can zoom past 13
WPM in less than HALF THE USUAL TIME!!
The kit contains two cassette tapes, over TWO
HOURS of unique instruction by internationally
famed educator Russ Farnsworth. Complete
satistaction guaranteed

Available at local Electronic Dealers, or send
check or money order for $14.95 plus $1.50
lor postage and handling to:

EPSILON RECORDS
5002 W. McFadden - #73
Santa Ana, Ca. 92704

PERSONALIZED

),
‘é\;’ AMATEUR RADIO
WINDOW DECALS

AMATEUR RADIO
UR CALL

Beautiful — Durable

I'hese personalized decals will adhere 1o
the inside of windows —

cars home

shack boat

office anywhere

$5.00-1 $9.00 - 2 $12.00-3

Send check or money order with Ham Call, name and
address 1o

DELCRAFT CO.
PO Box 148, Westland, MI 48185
Clubs and orgdnizations please write or call
3134250009
for special pricing

QUALITY MICROWAVE TV SYSTEMS |

1.9 to 2.5 GHz Antennas
Complete System (Rod Style as pictured] $124.95

Complete System
(Reflector Style as pictured)

Down Converter, Assembled & Tested
Power Supply (12 to 18v)
Aiso Dish Style Antennas In Stock

§14995
$64.95
$49.95

Galaxy
Electronics

6007 N.G1st Ave.
Glendale, Az.
85301

(602) 247-1151
COD's

Quantity Pricing

90 DAY WARRANTY
PARTS & LABOR

continued from page 8

on to oppose a no-code license. Sev-
eral ARRL directors have told me pri-
vately that they favor such a license
but must oppose it because the mem
bers they represent are against it. The
same is no doubt true of some ARRL
staff members.

Japan, Sweden, and England,
among others, have had a no-code li-
cense for years and the sky has not
fallen. Seventeen other countries re-
quire only code “‘recognition,’’ not re-
ception, for licenses. A number of
these licensees go on to learn the
code, upgrade their licenses, and use
additional modes and frequencies.

The FCC deserves the respect and
thanks of thoughtful Amateurs for
pursuing this issue in an effort to
strengthen the Amateur service and
help to ensure its usefulness and its
future. — Stuart D. Cowan, W2LX,
KM2XDU

| am astounded, amazed, and dis
mayed at your September, 1982, edi-
torial position on the code-free li-
cense. Your remark that the time has
come to discard the ““what's good
enough for grandpappy is good
enough for you'" mentality is indica-
tive of your complete lack of under-
standing of Amateur Radio today and
as of yesterday.

Gentlemen, Amateur Radio is not
simply another hobby. The creation
of a no-code license would be con-
trary to one of the fundamental tradi-
tions of Amateur Radio. Whether or
not the prospective licensee plans to
operate his station on CW, RTTY,
computer, or telephone is unimpor-
tant. Learning the code, in the begin-
ning of his interest in Amateur Radio,
introduces him to an activity steeped
in many traditions; and, to the re-
quirement that such activity be in the
public interest, convenience and nec-
essity. The code requirement is the
first thing that separates the licensed
Radio Amateur from the unlicensed
tinkerer and the CB operator, li-
censed or unlicensed.

Many of us, the writer included,
began a professional career in com-
munications via the Amateur Radio

route. Even as a teenager we appreci-
ated the importance of our earned en-
try into the world of Amateur Radio.
We became part of a highly special,
unique group, with associations of
tremendous importance in our
chosen career, associations never to
be forgotten. Byron H. Kretzman,
W2JTP.

| seriously question your reasons for
endorsing a no-code license. We
don’t need a “larger and faster grow-
ing’" Amateur population of the quali-
ty we have already seen after the re-
cent CB craze. The existing exams
are lenient enough, not to mention
the multiple choice CW part! To me,
anyone who cannot pass a multiple
choice CW “‘test” of 5 WPM is not
capable or deserving of being called a
ham. When other modes of commun-
ication have failed, CW has been
used. | would hate to hear about a sit-
uation where a ham would not be
able to respond to or initiate an emer-
gency message on CW,

The bottom line is your bottom line
in your next to last paragraph: “Con-
sider just how such a license could be
incorporated into our Amateur struc-
ture without cheapening what we've
got.”” — Alan J. Blank, W1BL.

| want to take this opportunity to
congratulate you and Joe Schroeder
for your joint editorial that appeared
in the September, 1982, issue. It was
high time that someone told it as it is.
| also hold an Extra, have a 30 WPM
CP, and still use my old Vibroplex —
but, | have a computer and a fairly
well equipped small lab, so | don't
think | have ““given up”’ trying to stay
with the state-of-the-art.

Also, | constantly argue that the
FCC test should be slanted more
toward R&R, operating procedures,
etc., and only the minimum technical
questions relating to determining if a
transmitter is operating properly. As a
graduate E.E., | think some of the
questions presently used are slanted
toward the hiring exam for an elec-
tronics technician, not a ham opera-
tor! — John P. Weber, Jr., K4JW.
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Reaching

KIT

(HJ-PHASING KIT) ANTENNA MADE

WITHSTANDS EXTREME WEATHER

CAN BE PHASED WITH PHASING

CONDITIONS

(—60°F to + 150°F)

a v |

ONLY ONE MAIN SUPPORT NEEDED

COAXIAL DIPOLE HJ-SERIES - FOR THE SHORTWAVE LISTENER AND HAM OPERATOR
(MADE FOR ANY FREQUENCY BETWEEN 1.7 MHZ AND 148.0 MHZ)

OF RG-8X \

SHOWN IN
INVERTED VEE
CONFIGURATION

* ANTENNA IS MADE OF FLEXIBLE CABLE

* A GREAT FIXED OR PORTABLE ANTENNA

* EASY TO STORE

*  RUGGED

-— ONE PIECE WEATHER PROOF CENTER CONNECTOR
EASY TO INSTALL

YaX HIGH

TUNED
SHORT

-— 100" RG-8X
95% SHIELD

(SUPPLIED)
* LOWSWR.
* HANDLES 2KW DC +
*  WELL BUILT
* INEXPENSIVE PRICES START AT $45.00
FOR MORE INFORMATION ON THIS AND PL-259 /
OTHER PRODUCTS WRITE: (SUPPLIED)

PRO-SEARCH ELECTRONICS

DIVISION OF WURDACK & ASSOC.. INC.
10411 CLAYTON RD. SUITE 305

ST. LOUIS, MO. 63131, USA

314-994.7872




SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY!

812-238-1456

hoosieg
electronics

“Nation’s Largest Total Communications Distributor”
P.0. BOX 3300 ® TERRE HAUTE, INDIANA 47803

[ Do You
Know
This
Person?

This person is a leader in the community, at home, at work, and in
Ham Radio. They could be a Brass Pounder, a dyed-in-the-wool phone
man, an avid DXer, a staunch VHF'er or maybe he or she is lurking in
your household, posing as a husband, wife, father, brother, sister, or
even your next door neighbor or someone just down the block. This
shadowy unknown person is sought to join an impressive group of
formerly unrecognized hams including such notables as Ed Tilton,
W1HDQ and Senator Barry Goldwater, KTUGA.

Have you guessed who we’re searching for? Right . .. It's the “Ham
of the Year” to be honored at the Dayton Hamvention on April 30,
1983. if you know this person, why not grab a pen and turn him or her
in for a great reward. Get all the facts — fully detailed — and send in
your nomination NOW. This award is not for one-time achievement,
but for continued all-around outstanding performance and contribu-
tion to civic and Ham activities.

There is a separate award for one-time special achievements includ-
ing DX-peditions, emergency work, or excellence in some technical
area of Ham Radio. So if you feel you know some worthy Ham who
should be recognized for his work, why not give him a chance and
send in a nomination now to the Dayton Hamvention. There are many
amateurs in our ranks deserving our recognition. All that's needed is
someone to nominate them. Who knows, you may have a winner in
your own backyard . .. Hurry .. . deadline for all nominations is April 1,
1983. ALL NOMINATIONS AND CORRESPONDENCE FOR FURTHER
INFORMATION SHOULD BE SENT TO:

Dayton Hamvention

ATTN: AWARDS CHAIRMAN
P.O. BOX 44, DAYTON, OHIO 45401

Wanted

Reward!

_/
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Computer Program
Books for Beginners

Everything you need to know to get started program-
ming your own computer. These handy books of
programs, each jam-packed with easy-to-
understand info for beginners, are crammed with
hundreds of tips, tricks, secrets, hints, shortcuts,
techniques, plus hundreds of tested ready-to-run
programs. For the TRS-80 Color Computer. For the
TRS-80 Pocket Computer and Sharp PC-1211,
PC-1500 pocket computers .

Color Computer

101 Color Computer Prgramming Tips & Tricks. learn-by-doing
instructions, hints, secrets, shortcuts, techniques, insights, for
TRS-80 Color Computer, 128 pages §7.95
55 Color Computer Programs for Home, School & Office, practical
ready-to-run software with colorful graphics for TRS-80 Color
Computer, 128 pages. $9.95
55 MORE Colar Computer Programs for Home, School & Office,
sourcebook of useful type-in-and-run software with exciting
graphics, tor TRS-80 Color Computer. 112 pages $9.95

Pocket Computer

Pocket Computer Programming Made Easy. new fast 'n easy way
to learn BASIC, make your computer work tor you, for TRS-80,
Sharp. Casio pocket computers, 128 pages. $8.95
101 Pocket Computer Programming Tips & Tricks, secrets, hints,
shortcuts. techniques from a master programmer,
128 pages $§7.95
50 Programs in BASIC for Home, Schooi & Office, sourcebook of
tested ready-to-type-in-and-run software for TRS-80 and Sharp
pocket computers, 96 pages $9.95
50 MORE Programs in BASIC for Home, School & Office. ideal
source tor lots more useful software for TRS-80 and Sharp packet
computers, 96 pages. $9.95

SHIPPING |
TOTAL |

Allow 2-4 weeks for delivery.

FROM:

Name Call
Address
City State ___Zip

O Check or Money Order Enclosed

0O VISA O MasterCard
Acct. #
Expires

MC Bank #

SEND TO: HAM RADIO’S BOOKSTORE
GREENVILLE, NH 03048

Tell 'em you saw it in HAM RADIO!



logic mate

A simple, convenient IC
trouble-shooting aid

The Logic Mate (LM) is an IC trouble-shooting
aid that combines the features of a logic monitor and
IC tester in a single, compact unit. Inserted between
an IC and its circuit socket, it allows pin connection
switching, displays pin voltages, and provides output
loading. Power is obtained from the main circuit
socket and ranges from 5 to 15 volts.

The LM works with all saturating-logic families
such as TTL, CMQOS, DTL, ECL, plus many linear ICs.
U1 pin voltage swings may not be enough with ECL
or linear ICs, but all disconnect and forcing inputs
operate properly.

about the circuit

Fig. 1 shows the schematic for one of two identi-
cal boards in the LM. The plug/header pins connect
to the circuit under test while the test socket holds
the IC. Pin numbers are indicated for one side of a
sixteen-pin dual in-line package (DIP); pin numbers in
parentheses indicate the other side.

Two eight-pole, single-throw DIP switches are on
the plug/header end. S1 is labelled DISC and allows
an individual pin to be disconnected and isolated
from the main circuit. S2 is labelled 1-0 and grounds
the IC pin under test for a logic O; resistors RS9
through R16 provide a pull-up for logic 1 with any S2
open.

A light-emitting diode (LED) array provides dis-
plays of each IC pin under all supply voltage condi-
tions. One DS8654 octal display driver is used for

eight LEDs. Individual current limiting for each LED is
provided by R1 through R8 and overall current regu-
lation is provided by Q1, CR1, and R17. Without
overall regulation, the LED intensity would be too low
at 5 volts if the series resistors were selected for 15
volt supplies. Alternately, a correct current at a 5 volt
supply would cause too much current at 15 volts and
LED life would be reduced.

Individual LEDs need 8 to 12 mA for decent intensi-
ty. An LED will drop a relatively constant voltage
when conducting. A series resistor selected for 10
mA at a 5 volt supply would cause about a 256 mA
LED current at 15 volts.

CR1 is cut off at a 5 volt supply but Q1 conducts
via base current through R17 for the LED common
cathode return. At higher supply voltages, CR1 con-
ducts and the base of Q1 tracks the increase in volt-
age. Emitter potential follows base potential for a
relatively constant return, or sink current for the
LEDs. The emitter return connection provides a low-
impedance sink to prevent interaction between dif-
ferent combinations of indicating LEDs.

The octal display driver was designed for a com-
mon-cathode display and can source up to 50 mA on
each output. The DS8654 will operate in a 4.5 to 33
volt supply range, conservative for this design. Sup-
ply voltage is obtained from the main circuit on pin 16
and alternate means are explained later.

construction

Two boards are required. You can etch your own
or purchase a pair of etched boards with plated-
through holes. If you etch your own, you must solder
R9-R16 and U1 pins 1 through 9, and pin 14 on both
sides of the board. Boards without plated-through
holes also require through-board jumpers as indi-
cated in fig. 2.

By Paul Selwa, N9CZK, 61 East Tiiden Drive,
Brownsburg, Indiana 46112
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Figs. 2 and 3 indicate R1 to R8 and R9 to R16 as
single-inline packages (SIP). SIP resistor packs can
be replaced by individual quarter-watt resistors
mounted on end. The common connection above
the board is made to each SIP end pad; the ninth re-
sistor in each SIP pack is unused and shorted as indi-
cated by the dashed lines in fig. 1. Each SIP pack
may be mounted in either direction.

The etch pattern and purchased boards allow for
three types of LED arrays. The AMP array indicated in
the parts list is in DIP form with 0.3-inch pin row
spacing. The anode is marked with an A and a dot is
at pin 1. The Litronix array has a 0.1-inch row spac-
ing and cathodes are marked with a cross bar. Indi-
vidual Dialight LEDs mount side-by-side on 0.2-inch
spacing. All LEDs must have the anode pins adjacent
to U1.

Each board must be jumpered to match the plug/
header and test socket pin row. Jumper G must be
installed for the board with pins 1 through 8. Ground
is obtained from plug pin 8. The board for pins 9to 16
should have jumper V installed.

Note that jumper V goes directly to S2-8. The rea-
son is two-fold: you cannot accidentally ground the
main circuit supply at pin 16, and that pin may be iso-

lated if the supply is not at that pin. The occasional
need to ground pin 16 may be accomplished with a
clip lead.

Probing points for the main circuit plug/header
end are wires soldered on the foil side. | recommend

Top view of one of two completed boards.

TEST SOCKET

I 2 3 4 ] | & 7
(9) 1o (X)) (12) (3 (4] (18}

Jrae e S |
. cRI|iN7B24
<R9 RIO ZRI 2RIZ 2RI P LIE RIS 2RIB
S6.8k 6. 8k 6 8k 568k 68k S 6.8k 6.8k s6.8k
'
= +—-—

PLUG/HEADER

tors may be an array or individual units as given in the parts list.

lsn -8 ls
/ P : / it
7 7 7 L
2 3 l [
IIS} (10 ﬁ] :_:ﬁ I { ff:_[

LED ARRAY DSy | ose |
18 i7 | 18 5 El 3
uvi
D58654N | 1@ (1t 12 3| [ | 7 | |
i : ¢
. | | Il
r—T — o BOARD-TO-
| 2zl ¢ |aunnn
52-1 s2-2 | s52-3 | 52-4 52-8 $2-8 JUMPERS
| ° L ' JUMPER
/| | | ~ A f v
| o -
‘ T a 7 oF
o
O O O | R S
& JUMPER
Si-1 51-2 Si-3 ls;-d L:, 7 51-8 e G
(a] Q Q
-4 5

Except as indicated, decimal

values of capacitance are in micro

farads («Fi others are in picolar

- ads (pF); resistances are in ohms
g 8 k=100 M = 1000000

15 J_‘. i

fig. 1. Schematic of one of two identical boards. See text for jumper placement and resistors in dotted lines. LED indica-
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using wire-wrap pins for stiffness and this applies to
inter-board jumpers in the final assembly.

final assembly

Both boards are mounted foil-side with both
boards inside the header pin rows. | would suggest
final assembly in the order following: First, solder
two header pins to one board with connecting wires
passing through the split in each pin. Take care that
header and board connections line up.

Second, insert four board-to-board jumper wires
at the pads marked + and - in fig. 3 and solder
them to the first board. Make them perpendicular to
the board and long enough to pass through the pads
of the second board.

Third, place the second board so the header end is
inside the header pins and the board-to-board jump-
ers pass through the same + and — pads. Recheck
alignment and avoid shorts between boards. Solder
the board-to-board jumpers when satisfied.

The final step is to solder the test socket to the
board. Leave enough socket tail outside the board
for probe points. Stiff board-to-board jumpers pro-
vide enough support strength for both boards. Addi-
tional support is gained with two more jumpers at the
unconnected X pads.

A socket on the plug/header will protect the pins
between tests. Another option is a zero insertion-
force socket for the test socket.

operation

The LM plug/header pin 16 should mate with main
circuit socket pin 16 for the positive supply voltage
{pin 14 on most 14-pin DIPs). Ground connection is
made by closing both S1 and S2 for the ground pin.
Pin 8 is the usual ground for a 16-pin DIP, pin 7 for a
14-pin DIP. Remaining pins are controlled by S1 for
disconnect or S2 for logic 1 or 0.

For non-standard power and ground connections,
a pin ground is always obtained by closing both $1
and S2. The supply pin should have S1 closed and
S2 open with the supply voltage clipped to the +
board-to-board jumpers. Pin 16 must have its S2
open for a non-standard supply pin; pin 16 may have
a main circuit driver and closing that S2 to the supply
can destroy that part of the main circuit. Closing S2
of any pin connected to the main circuit supply
would yield an unscheduled test of the power supply
current limiter!

This description has assumed a positive voltage for
the supply with a ground for the return. The LM wiill
also work with negative voltages: consider the LM’s
+ line as the most-positive potential of the main cir-
cuit and the — line of the LM as the most-negative.
(A negative main circuit supply would require rever-
sal of the V and G jumpers. — Editor’s note.)

TEST SOCKET
12345678

=1

THROUGH=-
BOARD JUMPER LED ANODE
(TYP.)
THOUGBH -~
Qi BOARD
2n5638 ] JUMPERS
\O -
uJ ’ [
DSBEa5N —— iy
j "
Rl JUMPER V
INT52 ( /—
RIT 1k —-—-————[j _;)l/—JUMPER ]
30

\—COMPONENT SIDE
OF ETCHED BOARD

t 2345678
PLUG/HEADER

fig. 2. Component placement on each board with foil
pattern given in fig. 3. See text for jumper placement
and use of pads marked +, —, and X.

Parts List for One Board of the Logic Mate

CR1 1N752A zener diode
DS1to DS8 Choice of:
(1) AMP Inc. 435733-7
(1) Litronix LD468
(8) Dialight 555-3003
Q1 2N3638 PNP transistor
R1to R8 82 ohm, 10-pin SIP resistor pack,
Bourns 4310R-101-820 or equivalent

R9to R16 6800 ohm, 10-pin SIP resistor pack, Bourns
4310R-101-682 or equivalent

R17 1000 ohm, 1/4 Watt, 5 percent resistor

$1,82 Eight-position DIP switch

ut National Semiconductor DS8654N octal

display driver
Test Socket Aries A221 or equivalent (wire-wrap tails)
Plug/Header Aries A103 or equivalent

some examples of operation

One way to isolate a suspect IC pin is to bend it out
of contact. This can damage the IC connection even
if the IC was good before bending. A better way is to
insert the LM and use the appropriate S1 disconnect
switch to isolate the pin. The pin is not damaged and
the built-in pull-up resistor allows checking of open-
collector outputs.

The LM is a logic state monitor if all S1 disconnect
switches are closed and all S2 switches opened. The
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‘ EXX rowen corronanion

TRI EX TOWER—-THE EROF YOUR FLITURE

Tri-Ex is the lower of your lulutl W you wanlqualrly ana
t People from all over the world re
and that v o 1 located on every continent of the
v s are manufactured in the Unite
d for manufacture in Europe

and every lower
ures include high

Tri-Ex manulactures a complete hine
. . of towers, crank.up towers fr
25 feel to 150 leel, and stacked
fowers from 10 feel up
! . LR
For additional information write to:
TRLEX TOWER CORPORATION

Box 5009
A 9327R

WARNING!

Electric Power Pollution.
Spikes & Lightning
HAZARDOUS to
MICROCOMPUTERS!!

Patented ISOLATORS provide
protection from ...

* Computer errors cause by
power line interference

* Computer errors due to system
equipment interaction

* Spike damage caused by
coplerielevator/air conditioners

* Lightning caused damage
MONEY BACK GUARANTEE!

* ISOLATOR (1SO-1) 3 isolated 3-prong sockets; Spike Suppression;
useful for small offices, laboratories, classrooms. $69.95

» |ISOLATOR (1SO-2) 2 Isolated 3-prong socket banks; (6 sockets
total); Spike Suppression; useful for multiple equipment installa-
tions. . $60.95

* SUPER ISOLA?OH (1ISO-3) similar to ISO 1 excapl doubla isolation &
oversize Spike Suppression; widely used for severe electrical noise
situations such as lactories or large offices. $104.95

* SUPER ISOLATOR (I1SO-11) similar lo 1S0-2 except double Isolated
socket banks & Oversize Spike Suppression; for the larger system in
savere situations. $104.95

* MAGNUM ISOLATOR (I1SO:17) 4 Quad Isolated Sockets; Multiple
Spike Suppressors; For ULTRA-SENSITIVE Systems in extremely
Harsh environments. $181.95

= CIRCUIT BREAKER, any model (Add-CB) Add $9.00

* REMOTE SWITCH, any model (Add-RS) Add $16.00

AT YOUR DEALERS MasterCard, Visa, American Express
ORDER TOLL FREE 1-B00-225-4876 (except AK, HI, PR & Canada)

L[=J Electronic Specialists, Inc.
171 South Main Sireel. Bor 389 Matick Mass 01760
1B17) 655 1532

Pat. #4,259,705
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1981 A.P. SELWA

fig. 3. Foil-etch patterns for each double-sided, copper-
clad board. Drilled, etched, and plated-through boards
are available from PRS Electronics.

IC under test will operate the same as if plugged into
the main circuit.

The LM can be an IC tester, isolated from the main
circuit. Simply open all S1 switches except for power
and ground and plug the LM into any convenient
socket. The S2 1-0 switches allow control of all IC
inputs.

Linear circuits can be checked by isolating pins
with the disconnect switches. Pull-up resistors can
provide loads and you can connect clip leads to the
test socket probe points. Please note that a linear IC
output may or may not indicate the same as a digital
device: Voltage swing may be insufficient for the in-
put of driver U1.

where to get parts

Etched, drilled, and plated-through circuit boards
are available for $8.00 a pair from:
PRS Electronics
P. 0. Box 274
Brownsburg, Indiana 46112,
(Indiana residents add 4% tax.)
The AMP LED array, Litronix LED array and the
DS8654 are available COD from:
Advent Electronics, Inc.
Dept. 7
8446 Moller Road
Indianapolis, Indiana 46268.

ham radio



Barry

we sHip worLowioe WORLD WIDE AMATEUR

Electronics Corp.

RADIO SINCE 1950 COMMERCIAL RADIOS,

stocked & serviced on

Your one source for all Radio Equipment!

premises.

KITTY SAYS: WEARENOW OPEN 7 DAYS AWEEK.
Now open on SUNDAYS
Saturday & Sunday 10 to 4 PM
Monday-Friday 9 to 6:30 PM
Come to Barry's for the best buys in town. For
Orders Only Please Call: 1-800-221-2683.

EA(icom] ~

IC-R70, IC-720A, IC-730, IC-740, IC-25A,
IC-251A, IC-2KL, IC-451A, IC-280H, IC-45A

We WIil Not Be Undersold Call:
212-925-7000

FT-ONE, FT-980R FT-102, FT-101ZD, FT-707, FT-230R,
. - FT-480R, FT-720RU, FT-290R, FRG-7700, FT-625RD
Wherever | go, | take my Radio!

YAESU  ICOM e Mintcomy  DRAKE TRS, TR7A, R7A, L7, L15, Earth
_ FT208R  ICZAT yeowu FTC2203, Fr47os Satellite Receiver ESR-24, THETA 9000 & 500, f§

Digital Multimeter Model #¥8550-$95.00

SMART PATCH

CES-Simplex Autopatch 510-SA Will Patch FM
Transceiver To Your Telephone. Great For
Telephone Calls From Mobile To Base. Simple
B To Use - $319.95.

[wiimat)

NHOBO]’
iy o ®

ROBOT Slow Scan TV 400 &800

Color Conversion Kit
for Robot 400 . . . $450

POWER PACKET
VoCom Power
Amplifier &

lcom IC-M12 (Marine)

IC4AT | P

,CALL!

-

e

. g

T L Ty,

SANTEC

KANTRONICS
Mini-Reader, Field Day
Interface Lode Tapes In Stock g

EIMAC
3-500Z
572B, 6JS6C
12BY7A &
4-400A

AEA 144 MHz
AEA 440 MHz
ANTENNAS

New York City’s

COMPLETE REPAIR LAB ON

5/8\HT Gain - ST-144/UP £
Antennas IN STOCK ST-440/UP it
NEW IMPROVED i
MURCH Model UT2000B i3
| BIRD De tr_oﬁnmﬂ_eu fnnorl R._::;I:_Sl;:_t-[ :‘
n " " ver . $
| Wattmeters & ed: Clipperton T, Clipperton L, GLA-1000B, ;s
Elements GLT-1000, Galion, MLA-2500 2 Meter 1800| [
In Stock MIRAGE B-23, B-1016, B-108, Watts Linear, MLX Mini Transceiver, The| [
{ ]

B-3016, C-22, C-106, D-24, D-1010

[lo] slE—TEw - -

—\p

KDK-2030

BENCH_EFI PA_DDLES &_
Vibroplex Keys In Stock!!
LARGEST STOCKING HAM DEALER

Scout C.A.P. Transcelver, Horizon One
Transcelver, Station One CW Radio Station.
Write for specs, or call.

DIGITAL
FREQUENCY
COUNTER
Trionyx-

Model TR-1000

0-600 MHz .
Digimax Model D-510 50 Hz-1GHz

Tri-Ex Towers

Hy-Galn Towers & Antennas,

and Rotors will be shipped

direct to you FREE of shipping cost.

New TEN-TEC

PREMISES Corsair In Stock

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

BARRY INTERNATIONAL TELEX 12-7670

TOP TRADES GIVEN ON YOUR USED EQUIPMENT
STORE HOURS: Monday-Friday 9 to 6:30 PM

($1.50 parking across the street) ‘s Aaul
Saturday & Sunday 10 to 4 PM (Free Parking) q
ASUTHORIZED DISTS. MCgA&YRDEYMEK roR Se Habla
HORTWAVE ANTENNA CEIVERS. 1)
. IRT/LEX-"Spring St. Station ' Espanol
ubways: BMT-“Prince St. Station”
IND-F" Traln-Bwy. Station”  Curseas ivemtory on
Bus: Broadway #6 to Spring St. Washington's Birthday.

Amateur Radio & Computer Courses Given On Our Premises, Call
Export Orders Shipped Immediately TELEX 12-7670

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Speciallsts, Astatic,
Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins,
Communications Spec. Connectors, Cworcrlf‘k Cublc (Swan),

Cushcraft, Dalwa, Dentron, Digimax, Drake, ETO I.Ph.l. Elmac, En-
comm, Henry, Hustler (Newtronics), Hy-Galn, lcom, KLM, Kantronics,
Larsen, MC Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage,

Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,

Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,

Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and

Commercial Radios,Vocom, Vlbl'nrlol. éuf‘lln, Tri-Ex, Wacom Duplexers,
Repeaters, Phelps X Fanon Intercoms, Scanners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.




forget memory

Ni-Cd memory
myths discharged
and facts unveiled

Ni-Cd memory myths rank with SWR stories and
VHF intermod misunderstandings as the most com-
mon misconceptions in Amateur Radio. I've had
hams tell me they know all Ni-Cds eventually get a
memory problem because “it says so in the GE bat-
tery book.”” Not true!

The half-inch thick General Electric. Ni-Cd hand-
book" devotes only three paragraphs to the topic of
memory effect. Two paragraphs state and restate
that 'the memory effect does not manifest itself
when the battery is discharged to random depths of
discharge or overcharged for random amounts of
overcharge time as is typically the case in most appli-
cations.”” That statement should relieve hams, not
alarm them.

If your Ni-Cd cell voltage falls to zero quickly when
discharging, the problem isn't memory effect. A
memorized cell experiences voltage drops early in its
discharge cycle, but instead of dropping to zero, it
goes to the usual discharge cutoff point of around
1.0 volt. For the remainder of the discharge cycle,
the cell still provides power but at an unacceptably
low voltage.

Two General Electric engineers presented a schol-
arly treatise on the memory effect in the IEEE Spec-
trum magazine about five years ago.? They told how
the effect was discovered in satellite test programs,
where the cells received a carefully controlled
charge/discharge regimen at a constant temperature
for hundreds of cycles. Even then, the effect did not
always appear in all types of cells. They concluded
that ““though sintered plate nickel-cadmium batteries
can remember, the conditions necessary are almost
never encountered in practice’”’ (emphasis added).
Sintered plate batteries are the kind we hams use.

So, if that isn’t the problem, why didn’t your last
Ni-Cd pack last for a thousand charges? There are a
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couple of likely causes — cell reversal and sustained
overcharge.

Do you stop talking the minute your HT's low bat-
tery indicator comes on? If you don’t, you may be
sending your pack to an early grave. Why? Not all
cells in a Ni-Cd ppack are identical, nor do they reach
complete discharge simultaneously. !f one cell goes
to full discharge first and you draw a medium-to-
heavy load, the good cells attempt to charge the dis-
charged cell in the reverse direction, which can dam-
age it quickly, usually causing it to short. A short can
be zapped out of a Ni-Cd, but full cell capacity is sel-
dom restored. The zapped celi is likely to get reverse-
charged again the next time the pack charge getslow.

Don’t continue to use your rig once the low battery
warning is present, or you may kill one or more cells
through reverse charge. Also, if you've been trying
to prevent the memory effect by frequently discharg-
ing the entire pack to zero with a single load, you can
see that you re actually doing more harmthan good.*

Now the other problem: can you really overcharge
a battery with that little wall charger? Sure! Next time
you take your battery off the charger, feel the pack
(not the charger). Isn't it warm? Try it for two or
three days! {On second thought, don’t!) When the
battery reaches full charge, and you keep putting
current into it, the internal chemical reaction
changes. The current from the charger begins to
break down the water in the cell into hydrogen and
oxygen. Much of it recombines, but even at typical
slow-charge rates (about 0.1C), heat and pressure
build up. When this happens, the cell's vent opens
and it slowly dries out. If you're a typical HT user
who uses only a fraction of the battery capacity each
day, but charges it for 15 hours each night, you
shouldn’t be surprised if your batteries require replac-
ing prematurely.

Extended slow-charging also can produce what
the General Electric engineers call a sustained over-
charge effect.? It’s a depression of the discharge voit-
age at some point after a long overcharge, and is
quite common. The longer the overcharge, the ear-

By Joe Moell, KOOV, Box 20-GJ, Fullerton,
California 92633



CB TO TEN METER
CONVERSION KITS

KITS for AM—SSB—FM 40 Channel PLL
chassis conversions
DETAILED INSTRUCTIONS for easy in-
stallation with minimum time and equip-
ment
BAND .COVERAGE flexibility provides
up to 1 MHz coverage for most PLL
chassis.
PRICES Low cost prices range from
$8.00 to $50.00

All kits are in stock including

several different FM kits.

FREE CATALOG Write or call today.

INDEPENDENT

CRYSTAL SUPPLY COMPANY

P.O. Box 183
Sandwich, Ma. 02563-0183

(617) 888-4302

SWITCHING
POWER
SUPPLY

HANDBOOK

From

- POWER
GENERAL

Canton. Massachusells 0202
)828-6216. TWX 710-348-0200

152 Will Drive
Telephone (617

RELIABLE MICROWAVE TV ANTENNAS

2.1to0 26 GHz Frequency Range
34db System Gain (or Greater)

Complete System (as pictured) $149.95
Down Converter Probe Style
{Assembled and Tested) $ 6495
Power Supply (12V to 16V DC+)
(Assembled and Tested) § 5995
PETERSON
ELECTRONICS

4558 Auburn Blvd
Sacramento, CA 95841
(916) 486-9071

C.0.D.'s

SPECIAL QUANTITY
" PRICING

Dealers Wanted

1 YEAR WARRANTY
PARTS & LABOR

Get lightning and static
protection for receivers,
transceivers, amplifiers...

with Transl-Trap“" Surge Protectors

Protect sensitive solid state and tube-
type components from high-surge volt-
ages produced by nearby lightning
strikes, high wind and static build-up.
Even distant storm fronts can cause
damaging surges without warning or
time for grounding.

Standard air-gap devices are ineffective
due to their erratic performance. Transi-
Trap's replaceable Arc-Plug™ cartridge
utilizes a special ceramic gas-filled tube
with precisely tailored firing speed and
level, safely by-passing surges to ground.
Fires thousands of times.

Transi-Trap Protectors are the first
devices in the industry designed with
“isolated ground” — keeps damaging
arc-energy off the chassis and routes it
directly to ground.

Don't hook up your coax without one!l

The 200 W models are most sensitive, best
for RCVRS and XCVRS. 2 kW models de-

signed for amplifiers. For maximum pro-
tection use both, with 200 W model
between XCVR and AMP. All models include
Arc-Plug cartridge.

UHF “T-type” Connectors:
MODEL LT, UHF-type. 200 W

output at S0 ohms .......... $19.95
MODEL HT, UHF-type, 2 kW
output at 50 ohms .......... $24.95

N ‘TtyEa Connectors:
MODEL LT/N, N-type, 200 W
output at 50 ohms .......... $39.95
MODEL HT/N, N-type. 2 kW
output at S0 ohms ..........

Super Ruggedized Super Low Loss
Models (0.1 dB at 500 MHz),
for use through VHF/UHF, with UHF
connectors:
MODEL R-T, 200 W output at
gt e e I M Bt . $29.95

At your Alpha Delta dealer. Or order direct in U.S.; add $2 for postage and
handling. MasterCard and VISA accepted. Ohio residents add Sales Tax.

e =

ALPHA DELTACAMUNATIONS

P.O. Box 571, Centerville, Ohio 45459 » (513) 435-4772

RTTY - 50

Basic Terminal Unit

* 60 mA Loop Keying
* PLL Demod w/2 pole lilter 57900

* AFSK Generator

Call or write for FREE catalog with over
65 P.C. Boards & Kits.

RTTY - 100

Expanded Version of the Popular
RTTY - 50

* 4 Pole Filters
* AGC (B0db)

518900

® AFSK

* 850170

e TTL & RS232
* 60 mA Loop

* Loop Supply
e Auto Start

COMMUNICATIONS DESIGN INC.

1105 Lehr St

West Memphis, Arkansas 72301

(501) 735-4568

More Details? CHECK — OFF Page 92
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S/ 8-CELL PACK CHARGE FROM
10 TO 1.43V/CELL
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fig. 1. Charge current versus time for the taper charger
described in the June, 1981, QST, by KOOV. Note the
slow-charge current of 256 mA is reached at two hours,
and the current continues to decrease, protecting the
battery. This data was taken on a 250 mA-H pack used
in early models. Rigs that use 450 mA-H packs will take
longer to charge at this rate, but the maximum rate can
be increased to compensate.

lier in the discharge cycle the step-down in voltage
will occur. To the user it appears just like the memory
effect described earlier, but is from a different cause.
If your battery pack has shown symptoms of mem-
ory, chances are it's because it was overcharged.
The traditional memory cure also works for the sus-
tained overcharge effect.

What is needed is a way to stop charging the pack
when a full charge is reached. W2GZD described
such a slow charger in the October, 1981, QST.*
When a specific voltage (1.43 volts per cell) is reached,
the charger automatically cuts back to a trickle
charge mode that doesn’t cause heating.* That's
nice for a radio that sits on a charger 24 hours a day,
but what about the ham-on-the-go who needs a
quick charge? A good, safe, fast-charge method was
described in the June, 1981, QST.% The unit charges
a pack fully in only a couple of hours, and has a
meter that shows the charging progress (fig. 1).
Even though this is a fast charger, the battery
doesn’t warm up because the current tapers down to

*Discharging the cells individually is recommended by some authors as a
memory cure that won't cause cell reversal, but you should make sure the
battery has the disease before applying the cure. Discharging cells deliber-
ately in hopes of preventing memory is a complete waste of time and effort.
This is the traditional memory cure.

*Many hams erroneously call their little wall charger a trickle charger. Actu-
ally, the wall charger performs a slow charge {about 0.1C). A true trickle
charge {0.02C or less) is used only to keep a battery charged. See Chapter 5
of the General Electric book for more details on rates of charge.
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a slow charge value automatically as full charge is
approached. The radio can remain in use during the
fast charge. With a unit like this, you get the best of
everything, fast charge, long battery life, and con-
venience.*

One final caution about your charging system —
beware of extreme temperature environments. At
temperatures below about + 5 degrees Celsius, over-
charge quickly results in a buildup of hydrogen pres-
sure which can result in cell damage. At very high
temperatures, charging is not very efficient and cell
temperature can rise to damaging levels during fast
charging. In both extremes, the end point for charg-
ing is no longer 1.43 volts, meaning that a taper
charger may not properly sense full charge. For best
results, avoid trouble by doing your charging with
the cells at or near room temperature. Don't leave
your HT in a freezing car all night and charge it with-
out allowing the cells to warm up first.

Here’'s how to make your Ni-Cds last:

1. Don’t deliberately discharge packs to zero.

2. Don’t continue to use your HT after the low bat-
tery indicator comes on.

3. Don’t use a wall charger for more than 15 hours
per charge.

4, Don’t do a 15-hour slow charge on a battery that
is only slightly discharged.

5. Do monitor pack voltage when slow-charging a
partially discharged pack. Stop charging when volt-
age reaches 1.43 volts per cell, measured at room
temperature with 0.1C charging current applied.

6. Don’t charge your pack in freezing temperatures
or in direct sunfight.

7. Don't continue to charge a battery if it gets warm
during charging. Check for a shorted cell or misad-
justed charger.

8. Do build or buy a taper charger for fast charging
and operating with convenience and safety.

You won’t need to worry about memory if you fol-
low this advice.

references

1. General Electric Company, Nickel-Cadmium Battery Application Engi-
neering Handbook, Second Edition, 1975, pages 7-8.

2. S.F. Pensabene and J.W. Gould, "‘"Unwanted Memory Spooks Nickel-
Cadmium Cells,’” /EEE Spectrum, September, 1976, pages 32-36.

3. General Electric Company, pages 6-9 and 6-12.

4. D.W. Potter, "Those NiCad Batteries and How to Charge Them,” QST,
October, 1981, pages 34-35.

5. J.D. Moell, "’A Fast Charger and Regulator for the Tempo S-1,” QST,
June, 1981, pages 34-35.
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“Don’t confuse this circuit with regulators or battery beaters, which only
operate the rig and don’t charge the battery.



$129.95

DBd F/B 30 dB Bandwidth 144-146 MHz $89.95
Featuring The Wondermatch Driven Element

Six Meter

Longest Element 115" 50-51 MHz $89.95

BAM-10PM Or Write For Details

“The Little John”** 11 Element Quad 18' Boom 15.5
dBd gain F/B 30dbMast Size 2" Bandwidth 144-145 MHz109.95

“PTG Special”**"’ 9 Element Quad 13' Boom 14.8

“6-PTG-4" 4 Element Yagi 13' Boom 12 dBi Mast Size 2"

You've Heard About Us On The Air, So Call Collect Between

/ANTENNAS FOR HF, VHF, UHF
Two Meter I

“The Big John”* 13 Element Quad 22’ Boom 16.5dBd
gain F/B 30 dB Mast Size Up to 2" Bandwidth 144-145 MHz

COPYRIGHT 1982

(713) 464-7720 Dick-WB5JWL
Gordy-KD5NQ

*Measured at JWL Laboratories
**First Place Winner at Baton Rouge Gain Measuring Contest
(7131/82).
***Second Place Winner at Baton Rouge Gain Measuring Con-
test (7/31/82).

CODE PRACTICE TAPES FROM
HRPG — Practice copying Morse
Code anytime, anywhere. Whether
you're upgrading your present license or
just trying to up your code speed, a large
assortment allows you to choose exactly the
kind of practice you need.

2/$8.95  3/812.95

each tape $4.95
CODE PRACTICE TAPES

Here are three dilterent straight code tapes consisting ol randomly
generated six character groups sent at dilferent speeds. These tapes
are excellent for building both the speed and copying accuracy needed
for contesting. DXing and traffic handling
/HR-STC1 — $4.95 [ 'HR-STC3 — $4.95
7.5 wpm code for 25 minutes 25 wpm code for 20 minutes
10 wpm code tor 25 minutes 30 wpm code for 20 minutes
15 wpm code for 25 minutes

IHR-STC2 — $4.95

15 wpm code for 50 minules
22.5 wpm code lor 35 minutes

HI/LO SERIES — Code Study Tapes

In this unique series, characters are sent at high speeds with long
pauses belween each character For example, HLC4 (15/2.5 wpm)
consists of characters sent at a 15 wpm rate, but with 2.5 wpm spac
ing between each characler. These lapes are excellent for the beginner
who wants 1o practice copying higher speed code without the frusira

tion ol conslantly getting behind
[/HR-HLC1 — §4.95 [ /HR-HLC3 — $4.95
15/5 wpm code for 28 minules

22.5/2.5 wpm code for 80 minutes

HR-HLC2 — $4.95 15/7.5 wpm code for 28 minutes
22 .5/5 wpm code for 20 minutes
22 .5/7.5 wpm code for 20 minutes
22 .5/10 wpm code for 20 minutes
22 5/13 wpm code for 20 minules

35 wpm code tor 20 minutes
40 wpm code for 20 minutes

15/10 wpm code for 28 minutes
HR-HLC4 — $4.95

15/2.5 wpm code for 80 minules

Please add $1 for shipping.

Ham Radio’s Bookstore

Greenville, NH 03048

More Details? CHECK — OFF Page 92

WL ELECTRONICS
9138 Western Drive
Houston, TX 77080

A BETTER BALUN

from Barker & Williamson, Inc.

BROAD BAND BALUNS

® Power Rating 2.5 KW-5 KW PEP
® Frequency Range 3.5-30 MHz
e SO 239 CONNECTOR

Types Available

Model BC-1
50 ohms unbalanced to 50 ohms
balanced

Model BC-2
50 ohms unbalanced to 200 ohms
balanced

Model BC-3
50 ohms unbalanced to 300 ohms
balanced

Model BC-4
50 ohms unbalanced to 600 ohms
balanced

See your dealer or write:

Barker & Willlamson, Inc
10 Canal Street
Bristol, Pa. 19007
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TECHNIQUES i <7

Long, long ago, in a galaxy far, far
away, or so it now seems, the World
Administrative Radio Conference set
aside certain new, narrow, high-fre-
quency bands for use by the Amateur
Service. Since January a year ago,
over sixty countries have permitted
Amateur operation in one of these
bands, 10.1 MHz to 10.15 MHz. But
the United States — whose Ama-
teurs spearheaded the effort at
WARC to get the new bands — has
dragged its feet on granting permis-
sion to operate in these bands. The

r_“_“_’L;x;H*‘*“_"“‘W W
. - . ;)_;

INSULATOR
ANY (rye)
LENGTH

ANTENNA
TUNER
TRANSMATCH

- COAX
TRANSMITTER

SWR
METER
\ coax

fig. 1. A center-fed wire serves as an
all-band antenna when used with a
suitable antenna tuner located at the
station. Lengths of antenna and two-
wire transmission line are nat critical
as long as overall length of wire is at
least one-quarter wavelength at lowest
frequency used.
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reasons for the long delay make an in-
teresting story, indeed.

Finally the combined efforts of the
ARRL and a hot letter to the FCC
from Barry Goldwater, K7UGA,
opened the door and (as of this writ-
ing in September) it looks as if the 10-
MHz band will be opened to U.S.
Amateurs around the first of 1983, if
not before. And that’s good news for
1983!*

The 10-MHz band is full of interest-
ing DX when conditions are good,
and one of the first questions raised
by prospective 10-MHz operators
concerns antennas for the new band,
particularly all-band antennas that
will cover existing bands plus the new
ones. That means coverage of the
160, 80, 40, 30, 20, 17, 15, 12, and 10
meter bands, now available on the
bandswitch of many of the new
transceivers!

simple all-band antennas

The first all-band antenna that
comes to mind is the well-known cen-
ter-fed long wire (fig. 1). Used with
an open-wire transmission line and an
antenna tuner at the station, this sim-
ple antenna will work well on any fre-

*As of 3 pm EDST, October 28, U.S.
Amateurs were permitted use of
10.100-10.109 and 10.115-10.150 MHz
using A4, F; modes at a maximum power
level of 250 watts.

quency within the range covered by
the tuner. (The tuner is sometimes
called a Transmatch.) The tuner is
coupled to the station equipment via
a coaxial line and SWR indicator.

A second simple wire antenna that
will cover all the Amateur high-fre-
quency bands is the end-fed wire
{fig. 2). A pi-network composed of a
rotary inductor and two capacitors
matches the wire antenna to a 50-
ohm system.

Users of the end-fed antenna know
that under certain conditions the an-
tenna will tune up well, but the shack
will be full of rf and feedback. This
can cause erratic operation of the
equipment, TV}, and other unpleas-
ant problems. The cause of the diffi-

INSULATOR (TYP)

TRANSMITTER
e ———

TO EXTERNAL
GROUND AND
RADIAL WIRES

fig. 2. End-fed, random-length wire
with simple pi-network tuner serves as
all-band antenna. A good ground sys-
tem is required with this antenna.




culties is that the equipment is not at
rf ground potential. Attaching a
ground to the equipment usually
doesn’t help a bit, as the inductance
of the ground wire upsets the situa-
tion even more. The use of quarter-
wavelength radial ground wires cut to
the operating frequency will solve this
vexing problem. The radial ground
wire is merely a length of insulated
wire, free at the far end. It is cut to an
electrical quarter wave at the operat-
ing frequency and affixed to the
ground post of the equipment. The
wire can be tossed on the floor be-
hind the operating desk.

the Australian broadband
dipole
One of the best all-band antennas

in use is the so-called Australian di-
pole, which | briefly mentioned in an
article in CQ magazine, October,
1974. After this article, the antenna
sank into oblivion, at leastin the United
States.

In spite of this seeming lack of in-
terest, the unusual antenna has con-
tinued to be used by Amateurs and
commercial point-to-point services in
other areas of the world. It eventually
caught the attention of D.W. Harris
(A22BX), the Deputy Director of
Broadcasting {Engineering) at Radio
Botswana in Southern Africa.

In common with many developing
countries, Botswana has internal
communications difficulties. Roads
are often poor in rural areas and the
telecommunications networks are

T T T
2.0 30 4.0 6.0 9.0
FREQUENCY (MHZ)

fig. 3. Measured performance of Australian Dipole, showing VSWR plotted against
frequency every 0.5 MHz from 6 MHz to 30 MH:z.

T T T T 1
12.0 16.0 20.0 25.0 30.0

hardly developed. As a result, the
news service of Radio Botswana is an
important facet in passing informa-
tion from remote districts to the
capital.

Harris decided to use high-fre-
quency SSB transceivers for this pur-
pose — along with broadband anten-
nas — with provisions for patching
tape recorders into the transceivers.
{Drake TR-7 transceivers were used
with the SL-4000, 4-kHz passband
filter.)

The problem of a broadband anten-
na which could be easily built and in-
stalled was formidable, as it had to
provide less than a 2:1 SWR across
the operating range. An article on the
”Broadband Travelling Wave Dipole”
appeared in the April, 1974, issue of
Amateur Radio (Australia), which de-
scribed an interesting antenna devel-
oped for use in the Australian Out-
back for the Flying Doctor radio
service.

Harris and his staff built several
Australian dipoles and tried them out
with varying success. Finally, a modi-
fication of the original design pro-
duced a noncritical, wideband anten-
nawhich, with aspecial balun, showed
less than a 2:1 SWR from below 3
MHz to over 20 MHz. The antenna
was usefu! up to 30 MHz, as shown in
the SWR plot of fig. 3.

the modified Australian
dipole

A simplified diagram of the A22BX
version of the Australian dipole is

131'0"
(39.93m}

40'0"

210" et
(6.9m) (0.45m)

(2 Sm)

te
(12.2m) }'
D

” [’
8'2 40'0

(12.2m)

"
7 (6.9m)

e”
(0.45m)

o
w
Qo

i

5'10" (1.8m)

balun and coaxial line.

300 OHM
FEED POINT

(A,8,C, D, EF,G H ARE {"(25mm) DIA. ALUMINUM TUBES)

fig. 4. Three wire "“flat-top’’ with loading networks provides broadband service between 2 MHz and 30 MHz. Antenna is fed with
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shown in fig. 4. Overall length is
about 133 feet (40 meters). The an-
tenna consists of a flat-top of three
paralle! wires, broken at intervals by
simple loading networks placed

impedance of the antenna is about
300 ohms. A toroid transformer
wound on an Amidon two-inch diam-
eter red core was used to make the
impedance transformation to a 50-

series with the wires. The feedpoint  ohm line (fig. 8).

54321

|

50 OHMS

l

300 OHMS

fig. 5. Transformer is wound on iron-powder taroid. Fourteen turns, each composed
of five parallel wires, are wound on the core. Turns are interconnected as shown at
right to provide 5/2 turns ratio (6.25/1 impedance ratio).

I

Details of antenna construction are
shown in fig. 6. Hard-drawn copper
wire is used for the flat-top to prevent
stretching. The small networks are
made of a 300-ohm, 5-watt composi-
tion resistor placed in parallel with a
small inductor.

To hold the three wires of the an-
tenna in position, yet allow easy han-
dling on the ground, the networks are
fastened to a framework that is big
enough to attach the antenna wires
to, as shown in the detail drawings.
One-inch diameter PVC plastic con-
duit is used for the insulators. The
aluminum spreaders were made from
decorative aluminum L-shaped stock
measuring about an inch wide and
Y -inch thick, used for edging on For-
mica kitchen table tops. Small, 10-32
machine bolts, nuts, and hardware
are used to hold the various strips and
tubes together.

A22BX suggests using polypropy-

21'o" 40'0" g'z2" 40'0" 1's" 21'o"
{6.4m} (45cm) (12.2m) (2.5m) {i2.2m) (45¢cm) (6.4m)
(BLACK) PLASTIC ELECTRICAL
CONDUIT 1" (25mm) DIAMETER
INSULRTOR l
T~
4—
\ <4 \ i

“-ALUMWUM \‘ COIL WOUND ON

XCENTER INSULATOR \—WRAPPED WIRE JOINTS

SPREADERS PLASTIC CONDUIT -
300 OHM RESISTOR
INSIDE

SEE DETAIL 2

ROPE
SUPPORT

PLASTIC CONDWIT
INSULATOR

/—- 10-32 8OLTS

|18
R THHTTTES

DETAIL 1

\— ALUMINUM SPREADER

39 TURNS NO. 14 WIRE ON
1"(25.4mm) PLASTIC CONDUIT

DETAIL 2

AND BALUN
SEE DETAIL 2

CORD OR ROPE
ACROSS CENTER SECTION

PLASTIC CENTER INSULATOR

coNDUIT ATTACHED TO BALUN

INSULATOR 10-32 BOLTS SECURING
/ ALL JUNCTIONS

2T

(90cm)
APPROX
,
2
{90¢cm)
APPROX
\\“—ALUMINUM SPREADER

PL25% DR SIMILAR
ON BALUN CASE

i
/'

CORD OR ROPE JOINING TWO HALVES
OF DIPOLE TO TAKE STRAIN

fig. 6. Assembly detaiis for Australian Dipole.
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lene plastic fiber rope in the antenna
assembly to resist the effects of ultra-
violet light. A suitable substitute rope
is UV-resistant polyester material.

antenna installation

The SWR curve shown for this an-
tenna was measured through about
75 feet (23 meters) of coaxial line, and
the antenna was suspended in the air
at about 40 feet (12 meters). As can
be seen, the SWR was excellent up
to 15 MHz, rising between 15 and 16
MHz t6 2.1:1, then dropping down to
low values up to 21.5 MHz, where
two SWR peaks at 2.2:1 appear. The
SWR curve then gradually drops off
to a low value at 30 MHz. Undoubt-
edly the antenna is also suitable for
operation above 30 MHz, but higher
frequency measurements were not
made.

The SWR can be adjusted around
16 and 22 MHz by varying the height
of the antenna above ground, and for
a permanent installation, the ends of
the Australian dipole can be varied in
height to smooth out the SWR curve
by taking advantage of ground re-
flection.

the balun transformer

The matching transformer is
wound on an iron-powder core hav-
ing an outside diameter of two inches
(5.08 cm). Inner diameter is 1%
inches (3.18 cm).. It is made by Micro-
metals Corp. and has the Amidon
part number T-200-2. It is coded red,
and has a permeability of ten. It is
recommended for operation over the
range of 1 MHz to 30 MHz. The core
is also sold by J.W. Miller Division of
Bell Industries as part number
T200-2.

To prepare the core, wrap it with a
layer of 3M brand (or equivalent)
glass epoxy tape to prevent arcing
between winding and core. A single
winding composed of five parallel
wires is placed on the core. No. 14
AWG Formvar-insulated (about 1-
mm diameter) wire is used. Fourteen
turns of the five-wire combination are
wound on the core. The approximate

length of wire used for each winding
is about 5 feet (1.5 meters).

It is easier to wind the core than to
explain how it's done. One set of wire
ends is held in a vise and the five
wires are smoothed out until they lie
parallel. The parallel group of wires is
stretched to remove kinks and then
removed from the vise. The wires can
be wound on the core all at once, or
three wires can be wound on, fol-
lowed by two, if that seems more
convenient. In either case, the wind-
ings should all lie together.

When completed, continuity of
each winding can be checked with an
ohmmeter and the wire ends marked
for convenience with a drop of epoxy
paint. The last step is to interconnect
the windings to get the proper trans-
formation ratio. The windings are
connected in series and the 300-ohm
termination taken from the ends of
the windings. The 50-ohm input
points are tapped off between the
ends of the second and third wind-
ings. This provides a turns ratio of 5:2
and an impedance transformation of
6.25:1.

When the transformer is completed
it is given a coat of casting resin to
protect it from the weather.

The transformer is attached to the
center insulator of the antenna and a
coaxial receptacle (S0-239}, or a
waterproof type-N connector, affixed
to the balun terminals, and mounted
to the center insulator.

When the antenna is completed, it
should be raised in position and ad-
justed to provide the lowest value of
SWR in the most important frequen-
cy regions of operation.

Note: This antenna is based upon a
design by Dr. R.J.F. Guertier and
G.E. Collyer of Antenna Engineering
Australia (Pty.), Ltd. and was de-
scribed in Amateur Radio (Australia),
April, 1974. Information on the Aus-
tralian Dipole is gathered from issues
of Amateur Radio, the monthly publi-
cation of the Wireless Institute of
Australia, Box 150, Toorak, Victoria
3142, Australia.

ham radio

Announcing

NEW AUTOPATCH

— -
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PRIVATE PATCH

Introducing Private Patch. A giant step

forward in non-sampling Autopatch/
Interconnect technology, capability and
standard features. Our revolutionary
new techniques of audio and digital
signal processing offer several
advantages over conventional sampling/
scanning type Autopatches: 1. The
annoyance of continuous squelch tails
is totally eliminated. Makes
conversation much more natural and
enjoyable. 2. In addition to superb
simplex capability, operation through
repeaters is made possible. 3. The only
connections made to your base
transceiver are to microphone and
speaker jacks. NO |INTERNAL
CONNECTIONS OR MODIFICATIONS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater
for extended range. CW ID makes your
Autopatch legal, and alerts you to
incoming calls when ringback is turned
on. Channel monitor logic precludes
ringback transmission if channel Is in
prior use. Eliminates accidental
interference. Five digit owner
programmable access code and
operator/flong distance inhibit switch
assure security and protect your phone
bill. Positive control Iis assured by
Private Patch logic functions. A fully
digital timing approach eliminates all
Timing adjustments. Three/six minute
timer shuts down Private Patch if you
drive out of range. Resettable with reset
code for additional talk time as
required. Self contained AC supply.
Modular phone jack and modular phone
cord provided. All electronics contained
on one high quality glass circuit card.
Private Patch contains 42 integrated
circuits and 16 transistors. Send for
additional information. Compare our
features. (State callisign when ordering.)

Special Factory Direct
Introductory Price
1 YEAR WARRANTY
489

Postage Paid

PHONE: (213) 540-1053
AutoConNEcT

P.O. BOX 4155
TORRANCE, CA 80510

DEALERSHIPS INVITED
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switching circuit

| own a Chevy Vega in which | in-
stalled an ICOM IC-255A. | quickly dis-
covered the tiny internal speaker,
which was aimed at the floor of the
car, could not compete with car and
road noise. | couldn’t afford to reinsu-
late the car and the Hatchback design
wouldn’t support an external speak-
er. However, there was already one
well-placed speaker in the car — the
one used for the built-in a-m radio.

l could have instailed a switch easily,
but that wouid have generated

+i2v

-

SQUELCH SIGNAL (+7V)
[

e

automatically switch between re-
ceivers?

The IC-25bA has an accessory
socket that supplies 7 volts when the
squelch is on. | tried using a transistor
as a switch controlling a relay with
my squelch voltage controlling the
transistor. This was unsuccessful, it
played havoc on my audio output
from the ICOM. Dale Porray, AD7K, a
local ham, came up with the perfect
solution, using a voltage comparator
circuit. The final circuit is shown in
fig. 1.

RELAY

2Nzze2

INSI4

fig. 1. Voltage comparator circuit.

another problem: 2 meters in the Las

Vegas area is not teeming with activ-

ity. | only needed to use my car's
built-in speaker when 2 meters was
active. | needed to be alerted when
my ICOM was receiving so | could
switch the car’s speaker from the a-m
radio to the ICOM. Going one step
further, why not find some way to
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The 741C monitors the difference
between the squelch signal and the
reference voltage obtained from the
50K pot. It also provides good isola-
tion for the ICOM squelch circuit.
Once a signal breaks the squelch, the
7 volts disappears and the 741C causes
the 2N2222 to deactivate the control
relay. The 500 ohm pot on the relay’s

hot side is adjusted to prevent the re-
lay from latching up. By obtaining 12
volts from the automobile and not the
1C-255A accessory socket, the circuit
activates only when the car’s ignition
is on. Since my |C-255A is wired di-
rectly to the battery to supply contin-

SPEAKER
10 OHMS
——O 70 IC-255A

[
J\o———o TO AM RADIO
[ S

B

fig. 2. Continual voltage relays.

10 OHMS 10 OHMS

ual voltage to the memory circuits
and to provide operation when I'm
not driving, | used the relay configu-
ration shown in fig. 2. The relay |
used is Radio Shack part # 275-206.
The 10 ohm resistors are 2 watts.

When the car'’s ignition is off, the
IC-255A is wired directly to the car’s
speaker via the relay, and no unnec-
essary battery drain is made by oper-
ating the relay. When the car’s igni-
tion is on, | can enjoy listening to my
car’'s a-m radio, knowing | will hear
any signals coming through my IC-
255A because my a-m radio will be
muted.

This circuit can also be used to
mute one radio in favor of another.

Construction and layout of the cir-
cuits are not critical. | used perf-
board and direct wiring. | would rec-
ommend using an IC socket for the
741C. | got fancy when | wired the
unit into the car: by using plugs and
snap-on connectors, the entire unit
can be removed and the speaker re-
connected to the a-m radio in a mat-
ter of minutes.

This circuit is not unique to the IC-
255A and can be applied to any re-
ceiver where a voltage is present
when the squelch is on.

Fred Dahnke, WB6IQV



SWD-1 \'I[IEI] CONVERTER

FOR CABLE TV

The SWD-1 Video Converter is uti
lized on cabla TV systems to re
move the KHz's signal from a
distorted video (channel 3 in/
out] and also pass thru the
o normal undistoned/detected
= sudio signal. Rocker switch

/ i selects oporating mode 1o remove KHE's
- distartion from tha video or pass all othar chan
Simple 1o ble—I| than 30
Input/output Channel 3, impedance

nels It

minutes. Pre-iuned
76 ohms. 117VAC

SWD-1 Video Converter Kit

"
CESSOR
VIDEO STABILIZER
Simple Simon Video Stabilizer
§ Model V5126, aliminates the ver-
tical roll and jitter from “copy guard’
video tapes when playing through
large screan projectors of on an
other VTR, Simple 10 use, just adjust
the lock control for a stable picture. Once the control ia set, the tape
will play all the way through without further sdjustments. Includes
12V power supply SPECIAL
V8-125 Video Stabilizer, wired Feg. 54.95

$69.96

ODULATOR

Not a Game Type Modulator
The MPS-1Kit convens Video/Audio
signals to a crystal controlled AF
output for TV Channels 3 and 4
The MP5-1 Modulator inputs
are designed to match all TV
Cameras and VCR's and features a
voltage regulated power supply, power
switch and LED indicator. No Tuning Reguired
Operates on 117VAC

Approximataly
MPS-1Kit.

& Minutes

. $39.95

MDS-AMATEUR-ETV 32 ELEMENT

® 1825 GH: *38%" Llang
® 7348 Avarage Gain  ® Commercial Grade
® Dis Cast Waterprool Housing with 4'47 x 2%
Area for Electranics
® Includes P.C. Probe, F-61 Conmector snd Mounting Hardware

MAE-2 32 Element YAGI Antenna §23.95

Koto Sons’ Down Converter Kit 1.9 - 2.56Hz %
Designed for Simple Simon by former Japanese CO Amateur Magazmne's UHF
Editor/Enganees. Unit utilizes now ingenious Printed Circust Probe for maximum
gain. Circuit board fits inside MAE -2 antenna housing. Requires | hour assembly
IC and capacrors pre-soldered
Model KSDC-KIT 1.9 - 2 5GHz Down Comverter Kit $34.95

Kato Sons’ Regulated Varibie DC Power Supply
For use with KSDC-KIT 1.9 - 2 5GHz Down Converter. Completely assembled
with Atractive Cabinet, TV/Comverter Mode Switch, Frequency Control and
LED Indscaton
Modsl KSPS-1A Assembled Power Supply

ORDER ALL THREE ITEMS
MAE-Z, KSOC-KIT and
KSPS-1A for Oy ‘74eﬁ
Faguis pres i odered sepautely 587 B
— CO-AX CABLES ARE NOT INCLUDED

$21.95

SPECIAL
INTRODUCTORY
SAVINGS

ZYZZX VHF-UKF Wideband Antenna Amplifier
1 il - u

Revolutionary New HYBRID I Broadband Amplifiers

Model ALL-1 12dB Gan
50 MHz - 500 MHz  wyoqgel ALL-2 3508 Gain
Thess ety are mof svadahle srnvwhers shor o the workd [ ach unt wel serve mary purposes snd @
wvadabls o Kl of Assemblnd lorm. Ideal lor outdoor or swdoor it |/ smpedance u 15 shen
Ampidyry mckoade separate to- 2 fewd powsr mpply Fasly suaembied n 7% mewtey Mo cody
capaciion & e o bt
ALL:1 Compiets bt w/pows sopply S2495  ALL-) Wond Texind w/pan sspely
ALL-7 Compietn bt w/powwss spply 9% ALL-7 Wormd Towind w/ pow supply

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

A
-

§30.95

Switch to B

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR.
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

Now you can aliminate ... mdnmdmmﬂmd
“reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace
out ...not being able to use more than ane function

at a time.

Bambi lets you an}w using Yyour video equipment the

way it should be ... el y and on line at the

push of a button.

Ml BEVS-1 Cnmp{ut!l\r Wired and
bled. Includos Instruc-

!mmOpﬂrllnon Manual and Decal Set for
customizing your Video Switch installation,

UHF ANTENNAS and ACCESSORIES

e~ 00e88 e

@™
[ g 0
e
Bambi's fromt panel was designed with the Chack the quality of Bambi against that of  Bambi's Specifications:

usar in mind. Computer styled construction, much higher priced competition. All solid ® Ingut/Output impedance 1% ohm
with soft-toueh keyboard (rated for over 10 state slectronic swilching provides low atten- : ::‘:::' - r‘;: _::::
million operations), aranged i matnx form ustion [JdB), wide frequency response {(40- ® input Fatum Loss 12dB min,
allows sany inputoutput tion without BO0 MHz), and excellent isolation betwean ® |nalation BEAR min

VITVAL B0 He. IW
AW BsN D I M
4% e

® Power Reg
® (hmensions
* Waight

7411 PWD PARTS I(ITSL
vy,

signal sources [each 1/0 section individually
shailded for B5dB min. isclation)

refonng 10 charta. Function lectod through
the keyboard are immadiately displayed on

the 18 LED status indicaton

7+11 SWD PARTS KITS

MITSUMI \ INTRODUCING OUR
VARACTOR
UHF TUNER o 7+11 PWD
$2495 | PARTS KITS
T N
et N N I M : r:’ BESCRIPTION RICE
Dvurway 1451 Ot Corres 1 IWTI-PWD Varactor UHF Tuner, Model UES-ASEF $24.96
o PART 2 2CB1-PWD Printed Circudt Boand, Pre-drilled 1808
e - BESCIF PRICE 3 3TPII-PWD  PCB Potentiometers 4-20K, 1- 5K, 210K, 2-5K,
1 IWTI-SWD Varactor UHF Tuner, Model UES-A 56F 52495 1-1K_ and 1-50K (11 pieces) 195
2 200)-SWD Prited Circust Board, Pre-Driled 1095 | 4 4pR-21-PWD  Resistor Kit 'WW, 5% 28-pcs, Yo W 2-pea 498
3 JP7-SWD  PLE Poleatiometars. 1-20K, 1-1K, and 5 SPTI.PWD  Pows Transformer, PRI-117VAC, SEC-24VAC
5. 100 ohms, 7-pieces 5956 ut 500ma L2 ]
4 AFRIS-5WD Pesister Kit, % Watt, 5% Carbon Fim, 32-pwees . 485 6 BPPI-FWD Panel Mount Potantiometers and Knobe, 1-1KBT
5 5PT1-SWD Power Transtormer, PRI-117VAC, SEC-24VAC ad 1-5KAT with switch 598
250ma 655 | 7 15S17-PWD IC's 7-pes, Diedes 4-pes, Heguistors 2-pes
6 BPP2-SWD Panel Mount Potentiomaters and Knobs, 1-1KBT Transistors 2-pes, Hast Sinks 2-pes 2085
snd 1-SKAT w/Switch 6.95 B BCE14-PWD  Electrolytic Cagacitor Kit, 14-piecen 695
7 75514-5WOD  IC's T-pes, Diodes 4-pes, Regulators 2-pes, Hest Siok 9 SCC20-PWD Coramic Disk Capacitor Kit, 50 WV, 20-pes 1.95
i 2095 | 5 0CTSPWD  Vable Coramic Trimmer Copacitos
B BCES-SWD Eleciralytic Capacitor Kit, - peces 5.85 5-Bhphd, 5-paces 495
8 BCC3I3-5WD Coramic Disk Capacitor Kit, 50 W V., 33-pwces 196 1 11L5-PWD Cod Kit, 18mhs J-pes, 22jths 1-pince |prowound
10 10CT-SWD Variabie Cornmst Trommer Capacior Kit mductors) and 2 T37-12 Famite Torcd cores
5-B5pid, B-peeces 5.95 with B 1 @28 wire 600
11 VILA-5WD Codl Kit. 18mhs 2-pieces. 27)1hs 1-pmce |prewound 12 121C5-PWD K Sockety, Tin ey, 8 pin &-pes. 14 pin 1-pc
mductors) and 1 T37-12 Farmite Torroid Com and 18 pin 2-pcy
with 3 . of #26 wire 508 | 13 j35R-PW0 Enciosurs with PM Spesker and Pre- duiied
12 12iC5-SWD I.C. Sockots. Tin inlay, B-pin 5-paeces Backpanel for mountng PCE and Amt. Terms 1495
wnd 14 pin 7-pinces 195 | 14 (AMISC-PWD  Misc. Parts Kit, Inchudes Hardwars, (8/32, 8/32
13 [35R-SWD Spesker, 4afi” Oved & Propunched Wood Enclosare 14.95 Nuts b Bokts), Hookup Wire, Solder, Ant. Terms
14 14MISC-SWO  Misc. Parts Kit Inchodes Hardwate, (832, 8/32 DPOT Ant. Switch, Fuse, Fussholder, stt .96
Nuts. b Bolts), Hookup Wirs, Ant. Terms, DPDT 15 1SMCIE-PWD  Myler Capacitors, 14-pes and Sibver
A Switch, Fuse, Fussholder, #ic 985 Mica Capacitory 2-pecet 185
When Drdering All ltems, (1 thea 14), Totsl Prica 139.85 | When Ocdering Al ltema, (1-15), Total Prics . 159.9%

N TIcE. BUY WITH CONFIDENCE BEWARE OF LOW QUALITY IMITATORS. All of
c USTOM En n » our kits consist of New, 1st Class, RF Quality, Parts Engineered for Optimum
Operstion. not factory seconds or stock close-outs. We service your completed kits that you've purchased and built You will
naver get stuck with a BAG OF PARTS when ordenng from Simple Simon

—— L
L STVA'D Top Adems 1458 Gum Secate 750300 4o | 3871 . Valley View, Suite 12, Dept. H. Las Vegas, NV 89103 C"'det;' $16.95. Add Tﬂ(‘f Szfgg‘g *'F"d
C 1 Handling on orders under or
-~ \ STVA-& Yag Amwwa, 14 58 Gam, Selectable 75 w 300 shen ""-‘:“I‘I'I‘ "m*'" e in Nevada Call 702-871-2892 orders over $40.00, add 5%. Minimum
Channsl £4-57 51988 Shi nd Handling $2.00. Cat. §1.00
QUANTITY DISCOUNTS 2 pping a a a
RG-58/U J‘:ilnlnn{euLau(ab $12p/h.  F-58ComCowmcin § Jan 1-8m-78 -371 6 — VISA and Mastercard Acceptable —
™11 Specsal UKF 75.300 ohm Matching Tramformmes $1.45 s Outside Nevada Call *Check orders will be hald 30 days belors shipping

Available by Mail Order Only
Send Check® or Money Order. Minimum

SIMPLE SIMON ELECTRONIC KITS,™ Inc.

More Details? CHECK — OFF Page 92

January 1983 n



RADIO WAREHOUSE ([t

& UHF 5/8 WAVE FOR HTs
High Quality Maximum Performance

Breaking New Ground with

Gain (ref '/a wave helical) 6dB min

A NEW Address oot L (o ey SO

A NEW Toll-Free Number oot oo
LENGTH W/BNC CONNECTOR

«NEW LOW PRICES B | C

1M 32V (B15mm) 7' (197mm)
34M 173 167(435mm) 65 16" (160mm)

Call for your SPECIAL price on
Kenwood, Yaesu, lcom, & TenTec _ ModelNo. Band Freq MHz

191-214 M 144-148

TS-8308 TS-9308 oo M 40450
|C-740 IC'730 Models also availlable for
FT-102 Corsair RIS SIkN
PRICE - $19.95 ppd. to 48 states via UPS

1-800-433-3203 e e N
Payment by M.O. or cashiers ck. only
IN TEXAS CALL 817-496-9000 Dealer Inquiries Invited
P.0.BOX 50155
FT. WORTH, TEXAS 76105 pogofgﬁgggﬁﬁmss

(305) 631-0775 ! [

FREE! casieosscrart | Your Ham Tube COLLINS RECEIVER
IN WINTER CATALOG H 1 R-388/COLLINS _51J3 RECEIVER - 05505
NEMAL ELEcTRoNIcs eadquarters. Mhz AM-CW in 30bands
COAXIAL CABLE SALE ' Wb icinlbgon
. N width 0.2-6 Khz, 500
POLYETHYLENE DIELECTRIC ToLL 800-221-0860 FREE I Knz IF. Sslep crystal
T TUBES ! -SIBp Crysia
g l selectivity, 'S meter
14002 $8500 68838 i and 100 Khz calibration
S :‘ Loy points. Requires 115/230 VAC 60 Hz; 10%x19x13"
40X 2508 50 (X 8122 56 Ibs. sh. Used-reparable $325: $265.
. e anis Checked -S480— $330. Manual, partial repro: $10.
. $38 _:f‘ $180 00 RF TUNER - trom 400 watt transmitter; has Jennings
* :'" :: sA77 $450 0 UCSXF-1200 7.5 KV vacuum variable capacitor and 0.5
4908 $10 % 50 uH variable nbbon inductor 24 VDC required lor capa
EF JOMNSON Sockels for 4CXZ508 & L400A « 3995 citor and inductor drives, schematic included. 13ax
e 10%ex5% " 24 |bs #RF1200/GRC14, used-exc. $195.
SEMICONDUCTORS RF CONNECTORS
MAF 245501416 $3000  PL 259 18495 Prices F 0. B. Lima. 0. » VISA. MASTERCARD Accepled
MAF 454 11895  PL 258 10738 95 Allow for Shipping = Write lor Our FREE CATALOG
MAF 455 $1250 UG 175178 10081 60 Address Depl. HR « Phone. 419/227-6573
UG 255U $250 on
MAF 644501088 31995 UG 273U 32.25 oa FAIR RA°|O SALES
INI0SS 595  MmIsa $2 50 AL [URIXA B S LiMA OHID
INBO84 $1250 M 259 $1.75 ea =
Type "N twiston (RGEU)
475
-~
TOP BRAND Popular Receiving Tube Types «» CapperL Con Conrr.
FACTORY BOXED 75/80% OFF LIST POULTNEY, VT. 05764 H02-287-4055
FREE LIST Available WE (g TO WIND COWLS-TAY US
Includes tull hine of RF Power Transistors COILS FOR HOMEBILT
N!urn'n-un Order $25 i “é::"o;':::w“ sl AP AN .50
Allow $3.00 Minimum tor UPS Charges QRP Transmatch 25 Watt Max
Write or phone for lree catalog ARRL Handbook p 150 7.00
e iy TUBES —BOUGHT, SOLD AND TRADED . 2 o ‘!rlm.mm.r e
Call or write .‘or Fme Carafog Premium Prices | NGET Sep ORI s o craen 1.2
shipping 0 Meter Direct Conversion Receiver
; p ‘d QST Apr ‘Tap 12 . = 7.00
Cable — $3.00 1st 100 It., $2.00 each add'l 100 ft. f o al Amplifier for HW.8 GRP Transcelver
Connectors — add 10%, $3.00 minimum. ince QST Apr 'T9p 0 . . 13.20
COD add $1.50. Florida Residents add 5%. For EIMAC Tubes Mermanic Fiter tir sbove) per bend 450
5% Sep 7P p 2 = R—— L. 9.00
NEMAL ELECTRONICS COMMUNICATIONS, Inc. BB s
1327N.E.11951., Dept. H,N. Miami, FL 33161 BALUNS )
Telephone: (305) 893-3924 2115 Avenue X Got POWER o your See ARRL p. S85 o
)
Brooklyn, NY 11235 NOW-—4: Vimpadance ; sz
1 fLor 11 Fian B A 12.50
Phone f272} 646-6300 I:\:: : : 1 oo: 1 f::i::'n‘:; - 16.00
100W—4:1, 6:1, 9:1, 0r 1:1 (pick one) .. 800

Many other interesting coil kits inour NEW LIST 5C. You must
send a stamped envelope to receive our coll kit fist

72 January 1983




DIGITAL DISPLAY

30 DAY FREE TRIAL
YAESU
HEATH
DRAKE
COLLINS
KENWOOD

GRAND SYSTEMS

New ’83 Catalog

Over 3000 items listed:
IC's, Sockets, Connectors, Capacitors, Diodes,
Transistors, Heat Sinks, Fans, Crystals,
Memories, Kits, Computer Accessories,
Keyboards, Power Supplies, Disk Drives, elc.
Send $1.00 postage for your FREE 1983 Jameco

pesd ELECTRONICS
1355 Shoreway Road .
Belmont, CA 94002
(415) 592-8097

JOIN THE FUN and EXCITEMENT
29.3-29.7

:68.95

FM.10 KIT

h instruction manual

T SPECIAL

HAMFES

*33.00
Same as above, less chassis, hardware
TEN METER FM HANDBOOK *4.95
The Une-Stop Parts House lor 10 FM
P.O. Box 26
M ELCO Marissa, lll. 82257
include $2 00 ot postage and handling 613—295-3CK)O

HAVE RTTY—

WILL TRAVEL)

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while traveling. Some of the outstanding features of
the CWR-6850 are:

@ Send and receive ASCII, Baudot, and Morse code

& RTTY and Morse demodulators are built-in

e RTTY speeds of 45, 50, 57, 74, 110, and 300 bau?

® High or Low RTTY tones

@ Send and receive CW at 3 to 40 wpm

® Built-in 5 inch green CRT display

@ Four page video screen display

® Six programmable HERE IS messages

@ Pretype up to 15 lines of text

@ External keyboard included

® Runs on +12 VDC @ 1.7 Amperes

® Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217-367-7373

More Details? CHECK — OFF Page 92

DIRECTION FINDING?

* Doppler Direction % Circular LED
Finding Display

* No Receiver Mods * Optional Digital

* Mobile or Fixed Display

* Kits or % Optional Serial
Assembled Units Interface

* 135-165 MHz % 12 VDC Operation

Standard Range * 90 Day Warranty
New Technology (patent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder. Simply plug into receiver’'s antenna and external speaker
jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak
signal detection. Kits from $270. Assembled units and antennas also available. Call or
write for full details and prices.

Fj DOPPLER SYSTEMS, 2340 E. Charter Oak. (602 995.1151

Scottsdale, AZ 85254
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last minute forecast

The higher frequencies (10-20
meter bands) are expected to provide
excellent DX openings during the
third week of this month. Openings
will probably build up only the first
two weeks and fall off the last week
of the month. The lower frequency
bands (nighttime, 40 to 160 meters)
will probably have very good DX
throughout the month and enhanced
DX the first and last week. Disturbed
conditions may be enhancing trans-
equatorial paths and creating east/
west path problems around the 5th,
14th, 24th, and 31st of the month.

Lunar perigee and full moon are on
January 28 this month. There will be
an intense but short meteor shower
lasting a few hours some time be-
tween January 2nd and 4th. It is
known as the Quadrantid shower.

Many of the DXers using the radio
propagation quality formula (August,
1982, DX Forecaster) have expressed
an interest in how the formula came
to be. | thought I'd pass this along:

The North Atlantic Radio Warning
Service (NARWS]) of the National
Bureau of Standards of the Depart-
ment of Commerce provided this
service via WWV broadcasts from
World War Il until 1978. The forecast
was done for every six hours; that is,
four times daily. The last two hours of
monitoring of each six-hour period
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FORECASTER

Garth Stonehocker, KORYW

was the basis for the next six-hour
forecast. Radio circuits crossing the
North Atlantic were monitored and
evaluated by the FCC, RCA, ITT, the
Navy, the Coast Guard, the Canadian
Broadcasting Corp., and NARWS.
The forecast was also based on solar-
geophysical and ionospheric condi-
tions which were called and moni-
tored by the NARWS.

Statistical analysis was done to
keep the evaluations within standard-
deviation limits. Mr. Harris, one of
the forecasters, noticed over the
years that two of the useful predict-
ors were the radio flux values and
geomagnetic A or K variability in-
dices. He made computerized com-
parisons of flux values and variability
indices to the observed radio quality
monitored evaluations from 1947 (the
start of Ottawa, Canada, 2800-MHz
radio flux measurements). The math-
ematical formulation was obtained
from these correlations. The calcu-
lated quality values from the formula
were then compared with the ob-
served quality values over the span of
years from 1947 into the latter 1970s;
they matched well in summer but
toward each winter the calculated
quality was greater than the observed.
Therefore utilizing a modeling tech-
nique, the seasonal term, §, was de-
veloped, using the day of the year
and a cosine function to gradually
lower thé calculated number. An ear-

lier version of § was inadvertently
given in August. The correct formula
is:f = 1.0 — 0.2625 cos? 0.49315X.
An attempt was made to determine
why 8 was needed, but several ef-
fects could have been involved: en-
hanced sporadic-E signal strength in
summer; lowered F2 region heights
{therefore more hops required across
the Atlantic) in the high latitude
trough in winter; or higher winter ab-
sorption {(known as the winter ab-
sorption anomaly) than the closer-
sun higher radio flux can account for.
These are postulations that have
been proposed but not fully re-
searched since it is very difficult to
sort out individual geophysical mech-
anisms operating in such cases.

band-by-band summary

Ten meters will be open occasionally
for F2 long skip by the trans-equato-
rial one-long-hop propagation mode
(TEM). The openings will follow the
sun during the day and into late eve-
ning. Geomagnetic disturbances will
enhance this mode, as will high solar
flux. Openings may favor southern
Africa, South America, and Australia
— particularly southern Africa.

Fifteen Meters can have the same
TEM modes as 10 meters. The open-
ings should be more frequent. World-
wide DX is prevalent from after sun-
rise until well after sunset during the
periods of high solar flux {listen to
WWYV at 18 minutes after the hour for
reports on solar and geomagnetic
conditions). A good practice when
bands are open is to work the highest
band that is open first, then drop
down in frequency to catch each
band until it closes.

Twenty meters will be open most
days and nearly through the night to
some areas of the globe, with long
skips of 1000-2500 miles and plenty of
short-skip of 1200 miles near midday.
Both propagation modes follow the
sun across the sky: east, south, then
west. This is the workhorse of the
bands for DX as well as traffic
handling.
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*Look at next higher band for possible openings.
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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
transceiver Lo 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. It can even
operate off an internal nine volt battery, and is available
for one day delivery, backed by our one year warranty.

= All tones in Group A and Group B are included.

« Output level flat to within 1.5db over entire range selected

« Separate level adjust pots and output connections for each
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.

« Off position for no tone output,

» Reverse polarity protection built-in.

Group A
67.0 X7
71.9 XA
74.4 WA
77.0 XB
79.7 SP
B2 5YZ
854 YA
88.5 YB

156.7 SA
162.2 5B
1679 67
173 B 6A
1799 6B
186.2 72
192 8 TA
203.5 M1

91 5727
94 8 7ZA
97478
100.0 12
1035 1A
107218
1109 27
114 8 2A

118.8 2B
1230 37
127.3 3A
131 8 3B
136.5 47
141.34A
1462 4B
151.4 5Z |

* Frequency accuracy, = .1 Hz maximum - 40°C 10 + 85°C
* Frequencies to 250 Hz available on special order

« Continuous tone

Group B

TEST-TONES TOUCH-TONES BURST TONES
) J 1600 1850
1000 k | 1650 1900
1500 17 1700 1950
2175 1633 | 1750 2000
2805 l 1800 2100

» Frequency accuracy, *+ 1 Hz maximum - 40°C to + 85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Model TE-64 $79.95
h’: COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(B00) 854-0547/ California: (714) 998-3021




Forty meters is the transition band in-
to all-night propagation as well as
some short skip during the day. Most
areas of the world can be worked
from darkness till just before sunrise.
Hops shorten on this band to about
2000 miles, but the number of hops
can increase since signal absorption
is low during the night.

Eighty meters is traditionally a rag-
chewer’s band but much DX work is
also possible. The band operates
much like 40 meters except that the
hop distances shorten to about 1500
miles. Noise from distant thunder-
storms js so low as to make these
bands a joy to work this time of year.
The path direction follows the dark-
ness across the earth (east, south,
then west). Just wiggle in between
the QRM.

One-sixty meters will be about like 80
meters, with reduced range to 1000
miles. It provides good DX for enthu-
siastic DXers. The new band power
and frequencies should increase
activity here, so we'll be listening.
ham radio

APPLIED INVENTION

THE So RCE FOR SOLID STATE / STATE-OF-THE-ART
GaAs FETS by MITSUBISHI

Ku Band Very low nose and medium power
MGFIJ-‘GD 0 34BNF & 144, 06 GBNF @ 432 $1020
MGF1400 - 0 4 dBNF @ 432, 1 1 dBNF @ 4GH2 $1500
MGF1412 GUARANTEED 0.8, 0.9 or 1.0 dBNF @ 40H:
Also MGF1400, MGF1403, MGF1801 & the NEW MGF1100 & MGF1202

Microwave Modules

MITSUBISHI X BAND syond integrated Cocuits with
Desiectrc Resonator (012 MMz * C) Gaks FET Dscillators
FO-10M0X 10 4 GHz, 15mw oul, YER1D0 Flange $37.50
FO-1210Y  11.5 or 12.0 Gz, UERT 20 Flange $37 50
* FO-UP1INF - Complete Heteradyne Rx, 10 488 GHz LD $34 50
Use with 2 GMa IF tor 17 GHz Satelite TYRO
* FO-DP13KF Doppiar Module 10 525 GHz UER100 Flangs $41.00
* X-Band 15 0BG dhe cast horm antenna (UER100) $17.00
* Gads FET Preamp 1 72 1 GHz, 2 0-2.35 GHz. 2dBNF sa8 00

Components

OPTOELECTRONICS trom MITSUBISH ard SEMENS
* LASER MIDDES 3 mw single mode CW  MITSUBISHI LASER DIODES.
single mode 3mW, BI0nM, 780nM  Cal
M LED - High efhiceency 16 mW @ 100 mA LD2T1 ors
PN PHOTOMIOOE - L arge area. fas! delecior BPW14 100

RECTICON PROGRAMSIABLE SWTTCHED CAFACITON AU ACTIVE FaLTER

Noexternai A or C 18 pen DIF. RSE20 $7 50 Ap Notes 200
MAF 901 Subalivie 28C2878, Fi=T0H: 2 20BNF @ 16K 1,50
MEC 84535 direct replacement Seemens BFD 74 920
LEADLESS DRSX CAPS 100, 220, 4TD. 680, 1000 pF 10 fo 250

MICROWAVE CHIP CAPS - Very low loss VITRAMON PTBOD senes
GO0 71,4 GHz) GOAY 32 6GH) GOV2 6 4 2GHI § 100
VHF/UNF MPO chips 10, 100, 1000 pf 5% 2%
STRPLINE SHUTTLE TRIMMERS (VOLTRONICS) 01 25 058 0pF § 319
18-0 SEALED CERAMIC PISTOM TRIMMERS (VOL TROMCS) 0 69 0pF 8 3 00
* THERMOELECTRIC HEAT PUMPS: 19 Wan, 30x30mm._ 8 6 voits § 21 00
1.6 Walt 4 Bx4 Gmm, 1 5 voits§ 3000

I GX250 glass/the board, Er=2 55 @ 10642 0.021 50 30/ =
0062 80505 m
JOHNSON SMA's: 5q fange temale §3 00, Male cable $2 75
PROMPT SERVICE SEND FOR CATALDG
MINIMUM ORDER 5500 ADD POSTAGE AND HANDLING
$2 50 (FIRST CLASS)
WY STATE RESIDENTS ADD 6% SALES TAX

A.D.2 ROUTE 21 HILLSDALE, NY 12529
518-325-3911

BUCKMASTER PUBLISHING'S
1982-1983

AMATEUR RADIO

CALL

DIRECTORY

THE BARGAIN
AT $12
Plus
Shipping

Also available for the

first time ever—

(Alphabetically arranged
Geographical Index

by State, City and Street No. and Call

Name Index
by Name and Call

/ u.s.
Listings

Active Radio Amateurs need an
affordable directory of call list-
ings. No need to put off buying

that important call directory
because of price.

The Buckmaster Publishing Call
Directory is a no frills directory
of over 411,000 U.S. Radio Ama-
teurs (as licensed by the U.S.
Gov't.). 812x11, easy to handle
and read format. Completely
updated.

Ordering Information: Send your order—enclosing check or
Directory—$12.95 money order in U.S. dollars to:

Geographical Index—$25.00

Name Index—$25.00 Buckmaster Pubh%hlng
Add $3.00 Shipping to all orders. > 1 Florida Hill Road

Ridgefield, CT 06877 U.S.A.

Full satisfaction
or your money back.

(LR R Y N R R

Want a great Xmas gift?
Leave this where your
XYL will see it!

H. N. LOCKWOOD

him a
PERSONALIZED BINDER
for his operations log!

Deluxe flexible vinyl with highly polished brass-plated
corners, custom gold stamped with %" high call letters,
"Operations Log'" and station owner's name in %"
type. Your choice of brown or mink vinyl base

W#H-144 3-ring bndr. for standard log sheets, 1 capacity
W¥H-548 Cover for spiral-bound ARRL log

Only $36 plus $3 handling/shipping
MasterCard or VISA. Calif. residents add 6% %

H.N. LOCKWOOD, INC., 450 Maple St

Redwood City. CA 94063 » (4 I1'>1 366-9557
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QUALITY VHF/UHF KITS

AT AFFORDABLE PRICES

Call or Write for FREE CATALOG
(Send $1.00 or4 IRC's for overseas mailing)

See ourtwo page adin 73 Magazine

FM REPEATERS

FM & AM RECEIVERS

FM EXCITERS & XMTRS

FM & SSB POWER AMPS
RECEIVING & TRANSMITTING
CONVERTERS FOR FM & SSB
LOW-NOISE PREAMPS
CWID’s, COR’s, RFTIGHT CASES

HELICAL RESONATORS
For Repeaters, Links, OSCAR,
ATV, Mobile, Base, Scientilic

lwamronics, inc.

65-X MOUL RD. @ HILTON NY 14468
Phone: 716-392-9430

Hamtronics ¥ is a registered trademark
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* Technical Forums
* ARRL and FCC Forums -
* GIANT 2-day Flea Market o
Saturday and Sunday £
* New Products and Exhibits g
* Grand Banquet
. * Women'’s Activities
% HomeBiew Enlpment APRIL 29, 30, MAY 1, 1983
Forum Hara Arena and Exhibition Center — Dayton, Ohio
: f{el::;:lllgmup Mastings Meet your amateur radio friends from all over the world at the internationally
* Personal Computers Forum famous Dayton HAMVENTION. )
* CW Proficiency Awards Seating will be limited for Grand Banquet and Entertainment on Saturday
* Amateur of Year Award evening so please make reservations early. Banquet speaker is Bill Leonard,
* Special Achievement W2SKE. former president of CBS News.
Awards If you have registered within the last 3 years you will receive a brochure in late

February. If not write Box 44, Dayton, OH 45401,
Nominations are requested for Radio Amateur of the Year and Special Achievement Awards, Nomination forms are
available from Awards Chairman, Box 44, Dayton. OH 45401.
For special motel rates and reservations write to Hamvention Housing, 1406 Third National Bldg.. Dayton, OH 45402,
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720.

Admission: $7.50 in advance, $9.00 at door. (Valid for all 3 days)
Banquet: $14 in advance, $16 at door.
Flea Market Space: $15 in advance. (Valid for both days)

Make checks payable to Dayton HAMVENTION, Box 2205, Dayton, OH 45401.
Bring your family and enjoy a great weekend in Dayton. Sponsored by the Dayton Amateur Radio Association, Inc.

DADE RADIO CLUB presents ORLANDO’'S
1983
81\ Southeastern Division Convention 2 H AM CATI D N ’B 3

R'EJ_;R & 23rd Annual
s/ TROPICAL HAMBOREE

at the all new, air conditi_oned

EXPO-CENTRE

near -4 & Hwy. 50, downtown

March 18-19-20, 1983
Fri. 5-10 p.m., Sat. 8 am. - 5 p.m.

A_A
1

Flagler Dog Track T !

Miami, Florida — 7(__ N Bur; B & = D g
February 5-6, 1983 - /)" )
7y '_A__J' r\ 1 i O REGISTRATION $5 advance, $7 at door
Y ; / J\ L Under 14 free
‘ — \ |\ REGISTRATION
/ - \j‘-. \ $3.00 For swap tables, commercial booths,
/_J._.___‘ d Y, \ thru February 1t .
\_’ \/ [ U\, N0 advance registration or information,
] \ /-“ y i, " please send S.A.S.E. to:
L :
)\_‘ A ,__.»--’xul \A Hamcation Chairman
T - ,/"J \ \ ). P.0. Box 191, DeBary, FL 32713
£ - N Hamfest headquarters at
INCLUDING OVERNIGHT PARKING Howard Johnson's, Downtown
(ADVANGE RV SPAGE RESERVATION IS RECOMMENDED) '| \‘\ -4 & Hwy. 50
o e e For special rates, mention ' HAMFEST
e RGN thaTIIGAMIOR WiES Call 305-843-8700 or malil
P.O. Box 350045, Rnnl:(-l_-rr;ldg S‘.gh‘r:\!: reservation to
Lk 304 W. Colonial Dr., Orlando 32802
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flea T¢
market

=)

RATES Noncommercial ads 10¢ per
word; commercial ads 60¢ per word both
payable in advance. No cash discounts or
agency commissions allowed.

HAMFESTS Sponsored by non-profit
organizations receive one free Flea Market
ad (subject to our editing) on a space avail-
able basis only. Repeat insertions of ham-
fest ads pay the non-commercial rate.

COPY * No special layout or arrange-
ments available. Material should be type-
written or clearly printed (not all capitals)
and must include full name and address.
We reserve the right to reject unsuitable
copy. Ham Radio cannot check each
advertiser and thus cannot be held respon-
sible for claims made. Liability for correct-
ness 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.

QSL CARDS

QSLs & RUBBER STAMPS — Top Quality! Card Samples
and Stamp Info 50¢ Ebbert Graphics 5A, Box 70,
Waesterville, Ohio 43081

TRAVEL-PAK QSL KIT — Converis post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-c, Wynant
skill, New York 12198

QSL SAMPLES: 25¢. Samcards, 48 Monte Carlo Drive,
Pittsburgh. PA 15239,

DISTINCTIVE QSL's — Largest selection, lowes! prices,
top quality photo and completely cuslomized cards.
Make your QSL's truly unigue at the same cost as a stan
dard card, and get a better return rate! Free samples, cat-
alogue Stamps am‘-mcramﬂ Stu K2RPZ Print, P.O. Box
412, Rocky Point, NY 11778 (518) 744-6260

QSL ECONOMY: 1000 for $13. SASE for samples, WATG,
Box F, Gray, GA 31032

QSLS'S: NO STOCK DESIGNS! Your art or ours; photos,
originals, 50. for samples & details (refundable), Certi
fied Communications, 4138 So. Ferris, Fremont, Michi-
gan 48412

Foreign Subscription Agents
for Ham Radio Magazine

WANTED: Complete manual for RT662 by General Dy-
namics Electronics. Douglas Yumoto, (312) 677-3683
days or 677-8258 nights, Center Road, Skokie, IL 60077

HAM-AD-FEST — Nex! 6 issues $2.00. WA40SR's Rigs &
Stuff, Box 973-H, Mobile, AL 36601

AMATEUR RADIO COLLECTOR newsletter, A must for
historic ham collectors. 4 Issues $3.00. Radiographics,
Box 18492, Cleveland Heights, OH 44118

WANTED: Micor and Mstr || Base Stations 406-420 and
450-470 MHz. Also 2 and 6 GHz solid state microwave
equipment. AK7B, 4 Ajax Place, Berkeley, CA 94708

AMAZING SECRET to Amateur modification of CB
radios. B0 through 6 meters. Inexpensive way to modily
— free details — write: WATQHY, PO Box 1361-H, Sandy,
Utah B4091

CHASSIS and cabinet kits. SASE K3IWK

VIDEOSCAN 1000 Slow Scan TV — High resolution
(Amateur, phone line, surveillance, leleconferencing)
Code*Star — decode Morse, RTTY, ASCII. Large LEDs or
connect computeriprinter. Morse-A-Keyer — CW key-
board Trl-vollage power supply. Kits/lassembled. Free
brochures. Microcralt Corporation, Box 513-HR, Thiens-
ville, W1 53092 (414) 2418144

ANTENNA TROUBLE 777 For $5.00, Antenna Analyst, 40
Benelit Rd., Wakefield, R.l. 02879 will cure your head-
ache, or refund your money

FOR SALE: Ten-Tec Omni-D, $475.00; Ten-Tec 315 Argo-
naut Receiver $135.00; Ten-Tec 515 Argonaut $300.00;
Kenwood TR-7800 2m, $290.00, Sony ICF-2001 digital
switm, $235.00; R-390A, exc. but blows fuses, wilull set
manuals, $225.00; R392 w/manual, $170.00; Panasonic R-
to-R video recorder, $100.00; Panasonic R-to-R portable
video outlit, incl. recorder, camera, A.C.p.s./charger,
$180.00. WATZYQ (208) 245-2070.

PRE-1946 TELEVISION SETS wanted for substantial
cash. Finder's fee paid for leads. Also interested in spin-
ning disc, mirror in-the-lid, early color sets, BAP4 picture
tubes. Arnold Chase, 9 Rushleigh Road, West Hartford,
Conn. 06117 (203) 521-5280

PROFESSIONAL QUALITY Ham Radio, QST circuit
boards at ham prices. Catalog $1.50 postpaid. Dynaclad
Industries, Box 296, Meadowlands, PA 15347

RTTY AND ASCII for Atari. Plans and a drilled PC board
to build your own modem. ASCIl and RTTY programs on
disk all for $25. Robert Holsti, K7ZJDIKH2, Box 4426,
AAFB Br. Yigo Guam 96912 (USA)

ROHN TOWERS — Wholesale direct to users. All Prod-
ucts Avallable. Write or call for price list. Also we are
wholesale distributors for Antenna Specialists, Regency.
Hy-Gain and Wilson. HILL RADIO, P.O. Box 1405, 2503
G.E Road, Bloomington, IL 61701-0887. 309-663-2141

TUBES, TUBES wantedlorcashor trade. 304TL, 4CX 10004,
4PRB0OC, WE300, 7F7, 7TN7, 53, 6LEM. Any high power or
special purpose tubes of Eimac/Varian. DCO, 10 Schuy
ler Avenue, No. Arlington, NJ 07032. (B00) 526-1270

MINIATURE PRECISION HAND TOOLS, top of the line
Box joints, adjustable coil springs. Brown cushioned
handgrips. Drop forged from the linest grain (1998) alloy
steel. Hand polished with tempered cutting edges. Grip
ping edges are carefully machined to insure precision
alignment. Example: Ben! Flat-nose pliers, smooth jaws
for precision assembly, looping and twisting in confined
areas. Send for Free catalog Skyline Products, 5205
Leesburg Pike, Dept. FM, Suite 202, Falls Church, VA
22041

EMBROIDERED EMBLEMS, ENAMELED PINS, your de
sign, low minimum. Informational booklet. Emblems,
Dept 65, Littleton, New Hampshire 03561. (603)
444-3423

SLEP SPECIALS: Jennings UCSL-1000 variable vacuum
capacitors, with gear drive train and mounting bracket,
new boxed $59.50, plug-ins for HP5245L counter, 52538,
50-500 MHz $95.00; 5261A $69.00; 5262A $69.00; 5245L
service manual $12.50. Tektronix 1L30 spectrum analy
zer plug-in 925 MHz thru 105 GHz $495.00; Tektronix
3576 dual trace plug-in $75.00; Marconi Instruments
model TF1066B am/fm signal generator 10 MHz thru 470
MHz $550.00. Jerrold 900A sweep generator $275.00; Mil-
itary TV-7/U tube testar $45.00; Military TS-510/U signal
generator 10 MHz thru 420 MHz, equivalent to HP&0BD
$375.00, all excellent lab test condition. Add shipping,
we accept MIC, VISA or check, Phone 704-524-7519, Slep
Electronics Company, Highway 441, Otto, NC 28763

DRAKE SATELLITE RECEIVER with modulator instailled
only $969. Satellite and Microwave TV catalog $1.00
TEM Microwave, 22518 97th Ave. No., Corcoran, MN
55374 (612) 498-8014

SATELLITE TELEVISION INFORMATION. Build or buy
your own earth station. $4.00 to Satellite Television, RD
#3, Oxford, NY 13830 Parabolic antenna construction
book also available. Send SASE for details
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Perf‘;i?:ance Vhf_{!'_'_'_‘f pfeomp.f

EME
Scatter
Tropo
‘Satellite
ATV

Repeater
FM Equipment
Radio Telescope

ge N.F Gain Comp, Device
(MH2) (dB) (dB) (dBm) Type Price
P28vVD 28-30 1.1 15 0 DGFET $29.95
PSOVD 50-54 1.3 15 0 DGFET $29.95
P50OVDG 50-54 0.5 24 +12 GaAsFET §79.95
P144VD 144-148 1.8 15 0 DGF| $20.95
P144VDA  144-148 1.0 15 0 DGF $37.95
P144VDG  144-148 «0.5 24 +12 GaAsFET  §79.95
P220VD 22 1.8 15 0 DGFET $29.95
P220VDA 220-225 1.2 15 0 DGFETY $37.95
P220VDG 220-225 0.5 20 +12 GaAsFET $79.95
P432VD 420-450 «1.8 15 - 20 Bipolar $32.95
P432VDA  420-450 1.1 17 -20 Bipolar $49.95
P432VDG 420-450 0.5 16 +12 GaAsFET $79.95
ndvonced Preamps are svailable without cese and connectors:
subtract $10. Other preamps avallable in the 1 - 800
n i MHz range. Prices shown are id for U.S. and
eceliver Canada. CT residents add 7.Vs% sales tax. C.0.D.
orders add $2. Alr mall to foreign countries add 10%.

Research =
Box 1242 @ Burlington CT 06013 @ 203 582-9409 -

WARNING
- SVE VOUR L 06 A5 [JURY

Base plates. flat roof mounts, hinged bases, hinged sections, etc . are not
intended to support the weight of a single man. Accidents have occurred
because individuals assume situations are sale when they are not

Installation and,dismanthing of towers 1s dangerous and temporary
quys of sufficient strength and size should be used at all times
when individuals are climbing towers during all types of installa-
tions 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, quys, anchors, and/or roof in many cases IS
unknown

The dismantling of some towers should be done
with the use of a crane in order to minimize the
possibility of member, guy wire, anchor, or base
tallures. Used towers in many cases are not as
inexpensive as you may think if you are injured
or killed.

Get professional, experienced help and

read your Rohn catalog or other tower P ld

manufacturers catalogs belore erecting a

or dismantling any tower A consultation for by
hy zal fess E: 2] 3

with yaur local, prolessional tower lhe 'OHOWIng:

erector would be very Inexpensive

mnsurance

UNR-Rohn
Division of UNA, Inc
6718 West Plank Road
Peona. linos 1601
USA
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MOBILE IGNITION SHIELDING. Estes Engineering, 930
Marine Dr., Port Angeles, WA 98362

RTYTY-EXCLUSIVELY for the Amateur Teleprinter, One
year $7.00. Beginners RTTY Handbook $8.00 includes
journal index. PO Box RY, Cardill, CA 92007

WE WANT your innovative, working antenna and ham
product designs for development and marketing. Jon
Titus (KA4QVK) Box 242, Blacksburg, VA 24060 (703)
951-9030

WANTED: Buy or swap Model 28 paper winders (LPW
300). Top prices paid for complete units or parts. Call or
write Van, W2DLT, In NJ 800-272-1331, outside NJ BDO-
526-3662. Box 217, Berkeley His , NJ 07922

MANUALS for most ham gear made 1937/1970. Send
$1.00 for 18 page ""Manual List”, postpaid. HI-MANUALS,
Box RB0Z2, Council Blulfs, lowa 51502

SATELLITE TELEVISION — Howard/Coleman boards to
build your own receiver. For more information write:
Robert Coleman, Rt. 3, Box 58-AHR, Travelers Rest, SC
29690

WANTED: Schematics-Rider, Sams or other early publi-
cations. Scaramelia, P.O. Box 1, Woonsocket, Ri
02895-0001

WANTED: Early Hallicrafter “Skyriders”” and "Super Sky-
riders” with silver panels, also “Skyrider Commercial®,
early transmitters such as HT-1, HT-2, HT-8, and other
Hallicrafter gear, parts, accessories, manuals. Chuck
Dachis, WD5SEOG, The Hallicralter Collector, 4500 Rus-
sell Drive, Austin, Texas 78745

TELETYPE PARTS WANTED: Any quantity, any models,
highest prices paid. In NJ B00-272-1331, outside NJ 800-
526-3662. Van, W2DLT, Box 217, Berkeley Hts., NJ 07922

SATELLITE TELEVISION: Discount prices on all major
TVRO items, Communications Consultants. (501)
452.3148

RUBBER STAMPS: 3 lines $3.25 PPD. Send check or MO
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117
SASE brings information.

WANTED: New or used MS and coaxial connectors, syn
chros, tubes, components, military surplus eguipment
Bill Willams, PO #7057, Norfolk, VA 23508

VERY in-ter-est-ing! Next 5 issues $2. Ham Trader
“Yellow Sheets"”, POB356, Wheaton, IL 60187

CB TO 10 METER PROFESSIONALS: Your nig or buy
ours — AMIFMISSBICW. Certitied Communications,
4138 So. Ferris, Fremont, Michigan 49412, (616)
924-4561

HAMS FOR CHRIST — Reach other Hams with a Gospel
Tract sure to please. Clyde Stanfield. WAGBHEG. 1570 N
Albrnight, Upland, CA 91786

KTSB Multi.Band dipole 160-80M (WARC) $59.95, 2KW
plus center conneclor w/S0239 $8.50, Kilo-Tec, P.O. Box
1001, Oak View, CA 93022, (805) 646-9645

MOTOROLA ALL SOLID-STATE MOTRAN RADIOS,
Model X43LSN-2170, four frequency, transmit 150 MC
(30W), receive 450 MC. Will operate in Ham Bands. No
modification required. Large Stock available $150.00
each. Omni Communications. Call (312) B52.0738

MOTOROLA VHF (2 meters) Li43 Motran, 4 channel all
solid state. Omni Communications. Call (312) 852-0738

Coming Events
ACTIVITIES

“Places to go...”

ILLINOIS: Wheaton Community Radio Amateurs Ham-
fest will be held February 6, 1983 at Arlington Park Race
Track EXPO Center, Arlington Heights, lllinois. Free Flea
Marke! tables and plenty ol floor space. Large commer-
cial area including computer section. For general info
call W9JTO at 311.231-9524. Clear paved parking
Awards. Tickets $3.00 at entrance, $32.50 in advance
Send SASE to WCRA, P.O. Box QSL, Wheaton, IL 60187
Talk-in on 146.01/61 and 146 94 Doors open 8 AM. Be
There! — KASKDC

INDIANA — SOUTH BEND: Hamlest Swap & Shop, Jan-
wary 2, 1982, tirst Sunday after New Year's Day at Cen-
tury Center downtown on U.S. 33 Oneway North between
St. Joseph Bank Building and river. Industrial History
Museum in same building. Carpeted hall acre room
Tables $3 each. Four lane highways to door from all
directions. Talk-in freq; 52-52, 99-39, 93-33, 78-18, 69-09,
145.43, 145.29



LOUISIANA: The Southeastern LA University and the
Southeastern LA ARC are sponsoring a Hamfest on Sat-
urday, January 15 on the SLU campus, Twelve Oaks Cal-
eteria from 9 AM to 3 PM. Free admission. Free swap
tables

MICHIGAN: The Southfield High School Amateur Radio
Club's 18th annual Swap & Shop, January 30, Southlield
High School, 24675 Lahser, Southfield, B AM to 3 PM. Ad-
mission $2.50. Reserved tables $18.00 in advance for two
8 1t tables. All profits go toward electronic scholarships
and to support the activities of Southfield HS Amateur
Radio Club. For information/reservations: Robert Younk
er, Southlield High School, 24675 Lahser, Southfield, MI
4B034. Telephone: (313) 354-7372, 8 AM to 10:30 AM; or
(313) 354-8210 10:30 AM 1o 3 PM, Monday through Friday

VIRGINIA: Richmond Frostfest '83. The annual winter
Ham Radio and Computer Show will be held Sunday,
January 16 at the State Fairgrounds, Richmond. General
admission; $4.00. All indoor llea market and commercial
exhibits. Major prizes in HF and VHF equipment and a
minicomputer. Sponsored by the Richmond Amateur
Telecommunications Soclety, P.O. Box 1070, Richmond,
VA 23208

OPERATING EVENTS
“Things to do...”

FEBRUARY 5: New Hampshire QSO Parly sponsored by
the Concord Brasspounders, Inc. Operating periods
19002 February 5 to 07002 February 6 and 14002 Febru-
ary 6 to 0200Z February 7. 24 hours lotal, Awards mailing
deadline March 12, 1983. Send your eniry with large
SASE for results and/or award to Concord Brasspound
ars, Inc., c/o Norman W, Littiefield, RFD 1, Buck Street,
Box 323, Suncook, NH 03275 W1JBX

JANUARY 15: WD2ALL will operate the Camp Ballou
Scout Freezeout trom the Camp Ballou Boy Scout Camp,
1400 to 1700, 1800 to 2200, and 2300 1o 0100 GMT. Fre
quencies 10 kHz above lower edge of General phone
bands and 25 kHz above lower edge of Novice bands
Also 146.55 simplex operation is planned. QSL with
SASE to WD2ALL via callbook

HAMFESTERS RADIO CLUB is celebrating its 50th anni
versary in 1983. Look for club station W9AA on all bands
We will send a special QSL card for contacts this anni
versary year. QSL to: Hamfesters Radio Club, P.O. Box
42792, Evergreen Park, IL 60642

JANUARY 29: The tifth annual Freeze Your Arctic Off
sponsored by the Ford Tin Lizzy Club from 17002 to
17002, January 29 and 30. Look for ADBR/B on 7.275,
21.380 and 146.58. For a certificate QSL to Box 545, Ster-
ling Heights, M1 48077

JANUARY 29: The Eau Claire, Wi, ARC will operate
KOEC/9 during the National 70 meter Ski Jumping and
Nordic Combined Championship from 14002 to 23002Z,
January 29 and 30, Frequencies: CW — 52 kHz up from
bottom adge. Phone — 3980, 7277, 14282, 21382, and
28620. SASE for certificate p NIALX, P.O. Box 201, Al-
toona, Wi 54720

JANUARY 22: The West Virginia QSO Party sponsored
by the WV State Amateur Radio Council, 17002 January
22 to 17002 January 23. Single operator only. Suggested
frequencies: Phone 10 kHz from lower edge of General
sub-bands; CW 35 kHz from low ends; Novice 35 kHz
from low ends. Repeater contacts permissible. Mail logs
by February 11 to KBBS, 950 Gordon Road, Charleston,
WV 25303

Your own satellite

TV system for $2388.%
10 FT. PARABOLIC

What the system will do:

You can receive up to 60 channels of T.V. direct from
satellites to your home receiver. Movies, sporting events,
religious programs, other T.V. stations, and much more.
What the system includes:

1. 10 ft. fiberglass dish made of reflective metal bond
with fiberglass. Weather-resistant and virtually mainten-
ance-free. Dish comes in 4 sections.

2. Single pedestal heavy duty polar mount for extra
strength and installation simplicity; casy satellite to sar-
ellite adjustment.

3. Four pole rotator mount for more stability, square
tube legs and rotator included.

4. All aluminum LNA mount and horn holder for accu-
rate aiming of LNA. All aluminum, weather-proof LNA
cover.

5. Drake ESR-24 Receiver or Auto-Tech Receiver.
Your choice. Down converter located at the dish

6. Amplica or Avantek LNA 120

7. Chapparel Feed Horn for unsurpassed guality.

8. All accessories included.

Amennaﬁ, LNA's & Accessories

CALL US TODAY! 901-795-4504

Complete Systems, Receivers, ALSO PARABOLIC

WAREHOE'SE

13 FT.

DISHES

TENNESSEE ELECTRONICS
—DP.0. BOX 181108

MEMPHIS, TENNESSEE 38118

Y=

T FREE CATALOG
HARD-TO-FIND PRECISION TOOLS

- ' Lists more than 2000 mems phers, mweezers,
| wire strippers, vacuum systems, relay tools, op

Lo ‘ tical equipment, 1 its and cases Send for
'?c,?ﬂ | our Iree copy today!
s 0
JENSEN TOOLS INC.

FHIL s gbTh STREET  pPhoemix Az Bsogo

FACSIMILE

COPY SATELLITE PHOTOS,
WEATHER MAPS, PRESS!
The Faxs Are Clear an our full size (18-12
wide) recorders Free Fax Guide

TELETYPE

ATLANTIC SURPLUS SALES 1212) 3720349
3730 NAUTILUS AVE BROOKLYN. NY 11224

Detects human voice but
ignores noise, steady tones
and Russian woodpecker

Works for voice signals below
noise level

Ideal for net activities

Audio operated — no
receiver modification

Connects between audio
output and speaker

KIT $49.95 1982 CATALOG 50¢

Plus $2.50 Shipping & Handling

“SMART” SQUELCH FOR SSB

73 MAGAZINE B/82

Other Kits:

R-X Noise Bridge (hr 2

General Coverage R ke
R-4C Recewver ((€

) Meter O 73 4/8:

40 Meter ORP '.'.‘.-\_\., ewver (hr 1/781)

and others

Box 411H, Greenville, NH 03048
(603) 878-1033

ALL BAND TRAP ANTENNAS'

PL259 conneclor,

50 ohms « Operates

able tor immediate de
* Add-on Acce |
range, add infinit lution
tones. AM, precision 120 oB
= Call for details = Dealers wanlec

Vdc @ 1/2 Amp = Avail
5 [ B0-40-20-15-10 -
very ® $349 95 plus shipping 40.20.15-10 =2

ice and sub-audible SEND FULL PRICE

rldwide Give number and ex

’ P
——— - =
MODEL )
7
61000 PRETUNED- ASSEMBLED ~- FOR ALL MAKES AM-
MADE IN $349.95 ONLY ONE NEAT SMALL ' ATEUR TRANSCEIVERS!
USA plus shipping ANTENNA FOR ALL BA- GUARANTEED FOR 2000
NDS! EXCELLENT FOR WATTS SSB INPUT FOR
APARTMENTS | M- NOVICE AND ALL CLASS
* Covers 100 1o 185 MHz in | kHz steps with thumb PROVER DESIGN! AMATEURS!
wheel dial » Acc r 10 million all fre- COMPLETE wnh 90 . RGSHU-52 ohm fesdine, and

insulators, 30 f1. 300 Ib. test dacron end

quencies « Inter v I 0 100 kHz supports, center cennzcsl:;;nn bulf in Ilsh‘;nmq arreltecﬂbn_‘?
1 ? ratp 5 < an 3 [ static discharge Low aver all bands - m"\ usuafly
ala 1 kHz rate » Spurs an u'uut at least 60 dB be NEEDED! Can be used as inverted \'s - skopers - in atties, on

low carrier = AF gutpu! adjustable from 5-500 m building tops or narrow lois . The ONLY ﬂNTENNA YOU WILL
Aol GUIRL el o 19 0wyl EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!
able to extend freq 20-15-10 meter - 2 trap- 2611 - Model 100TBUC . $B7.95

2 i {Canada is $5.00 extra for postage - clefical- customs etc) or
ated attenuator order using VISA - MASTER CARD - AMER EXPRESS

week days. We ship in 2-3days. ALL PRICES MAY INCREASE

SAVE - ORDER NOW! Al antennas guaranteed for | yes
VANGUAH D LABS 10 day money back trial if returned in new condrson! Made in
96-23 J Ica A Hollls. NY 11423 usa FREE INFO. AVAILABLE ONLY FROM
1 amaica Ave., Hollls, ¥ e
168 WESTERN ELECTRONICS
Phone: (212) 2120 Dept AR- 1 Kearney, Metwaska, GHH4T

= 2 trap - 104 11, -Model 998BUC . $89.95
trap -- 54 fi. - Model 1001BUC $8895

FOR FOSTPAID INSURED DEL. IN USA

date Ph 1.308-236-5333 9AM - 6PM
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surge protection and

master control

Alpha Delta Communications has
introduced the new Master AC Con-
trol Console (MACC) which features
power surge protection and central-
ized control of several components.
The MACC unit plugs into a single
outlet, providing eight plug-in
grounded outlets of its own — one
hot, for a continuously powered ap-
plication such as a clock and seven
for individually controllable compo-

nents.

The front panel has rocker switches
for the individually controllable com-
ponents, plus a master control rocker
which allows the entire system to be
turned on or off. Rockers are lit
when on.

Alpha Delta's MACC uses three-
stage automatically restorable circuit-
ry to clip off power spikes and surges,
and has a manually resettable circuit
breaker for further protection. MACC
is tested to |IEEE pulse standards and
rated at 15 amperes, 125 Vac, 60 Hz,
1875 watts continuous-duty total for
the console.

MACC is priced at $79.95. For
more information, contact Alpha
Delta Communications, P.O. Box
571, Centerville, Ohio 45459.
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X-Panda-Five

The X-Panda-Five makes your
Hustler (or equivalent) into a five-
band mobile antenna, with the appro-
priate coils added. When the X-Panda
is installed with the proper resona-
tors, you can change bands without
stopping your vehicle. Each resona-
tor, tuned to the desired frequency,
eliminates the need for an antenna
tuner.

Also, the X-Panda-Five adapter
added to the Hustler or Hy-Gain an-
tenna with the appropriate resonators
and added ground planes will make
an ideal antenna system for apart-
ment houses and condominiums. It
can also be used to make a multi-
band antenna system for vans, camp-
ers, motor homes, and travel trailers.

The X-Panda-Five will accept either
regular or super-size resonators. For
further information, contact JL In-
dustries, P.O. Box 030413, Ft. Lau-
derdale, Florida 33303.

new TS830, TS930, R820
filter kit

Fox Tango Corporation announces
a special high-quality matched-filter
kit designed to significantly improve
the selectivity of the Kenwood R820,
TS830, and the new TS930 series.
The Fox Tango filters (both 8-pole
discrete crystal units instead of the
original monolithic and ceramic
types) each have a bandwidth of 2.1
kHz (net bandwidth of 1.99 kHz); a
combined shape factor of 1.19; and
an ultimate rejection greater than 110
dB. VBT may be used to narrow the
operating i-f bandwidth to reduce
QRM, (narrower bandwidths, usually
given at — 6 dB, help reduce adjacent
channel interferencel but the steep-
ness of the filter skirts or shape factor
(—60 dB BW divided by — 6 dB BW)
and their depth (ultimate rejection)
are more important. If VBT is used to
reduce the bandwidth to 1.99 kHz (to
equal that of the FT filters without
VBT), the shape factor of the original
filters becomes 1.45 as compared

with 1.19 — and the ultimate rejec-
tion is less than 80 dB as compared
with more than 110 dB — both signif-
icant differences.

Regardless of the type of filters,
the use of VBT in these receivers al-
ways reduces the shape factor. With
VBT off, the characteristic curves of
the two filters essentially coincide
with one another, referred to as filter
cascading. The combined shape fac-
tor is usually better than that of either
of the two filters involved. When VBT
is used, one filter characteristic is
made to slide with respect to the
other, and only the portion where
they overlap represents the bandpass
area. The cascading effect is lost and
the resulting characteristic has the
skirt of the first filter on one side and
that of the second on the other.

Also, because of the rounded
shoulders of the original filter charac-
teristics, the overlap at narrower
bandwidths has the effect of increas-
ing the filter insertion loss: 5 dB ver-
sus 0 dB with FT filters at 500 Hz
bandwidth; 10 dB versus 1 dB with
FT filters at 300 Hz. The greater such
losses, the lower the receiver sensitiv-
ity in the CW mode. The superior
characteristics of the FT filters results
in excellent performance in both the
SSB and CW modes practically elimi-
nating the need for the purchase of
optional CW filters by all but the most
serious CW operators.

There are significant advantages in
not buying any CW filters. In addition
to saving the cost of the CW filters,
installation is simplified since the FT
matched pair can be inserted directly



into the holes provided for the CW fil-
ters. With this arrangment, the fol-
lowing operating options become
possible: (1) FT filters for both RX
and TX; (2) FT for RX, original Ken-
wood for TX; (3) FT for RX, switch-
select FT or Kenwood for TX; (4)
Switch-select FT or Kenwood for RX/
TX. If CW filters have been (or are to
be) used, the recommended arrange-
ment is to replace the original SSB fil-
ters with the FT 2.1 matched pair. In
this case only option 1 is possible.
This installation is easy, no drilling or
switching is required, and all parts are
provided in the kit.

The matched pair filter kit, com-
plete with detailed instructions, two
2.1 kHz Fox-Tango filters (guaran-
teed for one year), and all needed
cables and parts is offered at an intro-
ductory price of $150 plus $3 for ship-
ping ($5 for air). Send your order,
specifying the rig with which the fil-
ters are to be used, to Fox Tango
Corporation, P.O. Box 15944, W.
Palm Beach, Florida 33406, or order
by telephone: 305-683-9587.

450-MHz handheld

A second cousin to the popular IC-
2/3A series, the IC-4AT provides
coverage of the 440-MHz band. It is
identical in appearance, size and
operational features to the popular
IC-2A/3A series. All accessories, in-
cluding battery packs, chargers, mi-
crophone, etc., are completely com-
patible with the IC-2AT and IC-3AT
series. The IC-4AT also includes a six-
teen-button Touchtone® pad.

The IC-4A covers the 440-MHz
band from 440.0 MHz to 449.995
MHz and is set up for both duplex
and simplex operation. The power
output is nominally 1.5 watts with the
standard IC-BP3. The IC-4A system
will come complete with IC-BP3 Ni-
Cd battery pack, wall charger, belt
clip, rubber duckie, and wrist strap.
The IC-4A costs $269 and the IC-4AT
is $299.

For more information, contact
ICOM America, Inc., 2112 116th Ave.
N.E., Bellevue, Washington 98004;
telephone 206-454-8155.

universal

programmable filter

Applied Invention has introduced
Reticon R5620, a universal program-
mable active filter. The R5620 is a
complex NMOS switched capacitor
active filter (SCF) analog IC. It uses
switched capacitor technology to
synthesize a two-pole pair active filter
that requires no external components
and operates over the range of 0.05
Hz to 25 kHz. The five basic filter
types — lowpass, highpass, band-
pass, band reject, and all pass — can
be used as well as a programmable
sine-wave oscillator. The Q is set to
one of thirty-two approximately loga-
rithmically spaced values from 0.57 to
150 by five control pins (hard-wired or
TTL/MOS logic levels). Center fre-
quency is set by an external clock os-
cillator. The clock division ratio can

MBA-RO Reader
MBA-RC RcwiCode Conv. Xmi
MM.-2 MorseMatic Ultimate Keyer
CK-2 Contest Memory Keyer

KT-2 KeyerTrainer

BT-1 Trainer

Isopole 144/220 MMz

ARRAL

B3 Handbook

Antenna Book

License Manual

Large Assortment ol Publications
ASTRON

ASTA 5-7 Amp Power Supply
AS12A 9-12 Amp Power Supply
RS20A 16-20 Amp Power Supply
AS20M 16-20 Amp wimeler
RS535A 25-35 Amp

RS35M 25-35 Amp wimeler
RS50A 37-50 Amp

RS50M 37 -50 Amp wimeter
AZDEN

PCS 4000 2M Xcwr

PCS 300 Handhaeld

Most Accessories in S1ock

BASH

Code TapesiStudy Guides

BY.-2 Chrome Paddie
CALLBOOK

us

DX

Map Library

DAIWR

CNADDY 0 5KW Antenna Tuner
CN 520 1 B-B0 MHz SWRiPwr M1t

808 N. Main
Evansville. IN 47711

CN6208 1 8- 150 MHz SWR/Pwr Mtr

DENTRON

DRAKE

TRTA Xcwr

ATA Receiver

TRS Xcwr

AVTS VFO
ENCOMM (SANTEC)

Cc@essories in S1och

HAL DAY

Saturday, January 22nd very special pricing

Call lor details

ICOM

AT0 Genaral Coverage Hecoiver
120A General Coverage Xcve
730 Xcwr

! Xcwr

251A 2 Meter All Mode

505 6 Motet Xcvr

25A 2 Mater

200H 2 Meter All Mode

35A 220 MHz Mobile

45A 440 MH: Mobile
2ATIAATHAT Handheids

KANTRONICS
e

W Aeader Phg
Miny- Terminal

MFJ

941C Tuner

496 Super Keyboard

113 VHF Conv lor2 M HTs

104 New 24 1 Dual Clock
Large Assorimant

MIRAGE

B1016

83016

MP1IMP2 Wall Maters

ROBOT

400 S5TV Converter

BOO ASCI/BaudoliCW Terminal
SHURE

48440 Duosk Mic

414A Hand Mic

TOKYO HY-POWER
HLI2V 25W Amp
HLB2V BOW Amp
HL160V 160W Amg
HL20U 440 MHz Amp
HC150 Tuner
HC2000 Tuner
vOCOM
AmplitiersiAnts

all about this

Prices and availabilily subject to change.

4o 812-422-0231
Send :::;::' :::;::1 :l.'::.lo::mm list.

$266.00
195 00
150 DO
125.00
99 .00
1200
40 00

$1200
800
400
call

$4800
69 00
8900
109 .00
13500
14900
199 00
225 K

$285 00

3995

$36 00
45 00

51995
18.95
450

$299 00
6300
116 00

$1.439.0C
L3I
695 00
268 0

$285 00
309 .00
29 95

58100
27900
36 00
1600
al

323500
205.00
100 00

$50 00
36,00

$75.00
15500
28500
105.00

90.00
285 00
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PB RADIO

1950 E. Park Row Arlington, Texas 76010

* SPECIALIZING IN:
MDS Receivers & UHF Decoders

MDS COMPLETE COMMERCIAL UNIT............ $169.95
MDS SLOTTED ARRAY ANTENNAKIT. . ........... $25.00
MDS DOWN CONVERTERKIT. .. ................ $28.50
MDS COMPLETE POWER SUPPLY ............... $35.00
*SPECIAL NE64535 TRANSISTORS .. .. ... cuwwnn . $6.50
UHF DECODERS: FV 3 INSTRUCTIONS. . ... ........ $5.00
FV 3 BOARD $30.00 FV 3 IC CHIP KIT $50.00
ZENITH'9-153-03 TUNER: .. ¢ ia s o 5 s 5 vnnaes $79.95
BOX $19.95 DELUXE BOX $24.95
POWER SUPPLY BIT . o0 o tice o toms mssmn wbis & msvs mos $24.95
EDGE CONNECTORS . .. .. ... ... . $2.95

SATELLITE T.V. SYSTEMS: PRODELIN DISHES, DEXCEL
RECEIVERS, LNA'S & CHAPARRAL POLOROTORS. SEND §$1.00
FOR MORE INFORMATION.

INFORMATION CALL  817-460-7071
ORDERS ONLY CALL  800-433.5160 e

e (ne plug, universal cord B Foprogii
e Blocking diode o ok SRl

Order divect from; 73&??.!“1‘ 18, 2300 1 oK G $13500
INTERNATIONAL SOLAR B s oF D S og JaN FiLTERE
PRODUCTS CORPORATION SR e R s N g
1105 W. Chapel Hill St i R

Durham, N.C. 27701 Sherwood Engineering Inc.
(919) 489-6224 Donver. Cola 50210  mmm
T (303) 722-2257 ——
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Finally...A 12-
volt panel that
will charge ALL
vour 12 and 9 volt

batreries for under A Guide To
S50.00 Radio and Electronic Parts
Sold By
4.37 Watt Retail Mail Order

Photovoltaic Battery '

$49.95 AN
Maximum output 175 v
Amperage 250 mA want 5 HALLWARD PRODUCTS
Size 5Y" X 10" 39 Sunset Ct_ St Louis. MO 63121
e Space quality silicon cells | | R-4C+SHERWOOD: "

NEW!

RADIO ELECTRONICS
BUYERS GUIDE

NEW!

B
s==

ever wanied 1o bulld something bul did nol
o

Charger £

"

Annodized aluminum frame STILL THE FINEST COMBINATlON
Silicone encapsulation - S HLvn,
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be varied from 50 to 200 (two oc-
taves) in logarithmic steps.

Switched capacitor filters are sim-
ply standard analog filters with fixed
resistors replaced by time division va-
riable-switched capacitors. This re-
sults in a highly stable filter which can
be accurately tuned with only a vari-
able clock source. The programmabil-
ity of the SCF makes it very attractive
for microcomputer-controlled synthe-
sizers and other analog/digital sys-
tem applications. Small quantity price
of the Reticon R5620 is $8.00, with an
application package available for an
additional $2.00. Contact Applied In-
vention, RD2, Route 21, Hillsdale,
New York 12520; telephone 518-
325-3911.

new PC handbook

A new 40-page Printed Circuit
Handbook and Accessories Catalog
from GC Electronics, a division of
Household International, features
step-by-step instructions and dia-
grams and explains in careful detail
how to produce professional-quality
printed circuit designs.

This latest handbook is an enlarged
and more complete version of the
company’s previous edition. It in-
cludes a variety of helpful information
on how to produce both single and
double sided printed circuit boards as
well as PC specifications and trouble
shooting tips. In addition, it pictures
and describes more than 1256 GC
products.

Copies of the new PC Handbook
(Cat. No. 22-100-HB) are now avail-



able through GC Electronics’ distribu-
tors nationwide. For more informa-
tion, contact GC Electronics, 400 S.
Wyman, Rockford, lllinois 61101;
telephone 815-968-9661.

simplex/duplex

autopatch model

Current Development Corporation
announces the Novax || Mobile Con-
nection for interfacing radios to
DTMF (TouchTone) and rotary dial
telephones. In addition to the stan-
dard features of Novax |, the Novax Il
offers a four-digit access code; LED
display; toll restrict; repeater use; and
interfaces to rotary dial systems (for
rotary dial telephones). Both units
use a high speed switching technique
that eliminates voice-activated switch-
ing problems.

For more information contact Cur-
rent Development Corporation, Box
162, Tudman Road, Westmoreland,
New York 13490; telephone 315-
829-2785.
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* Amplifiers have pre-amps built
into a single package.

® Being Linearized, they ac-
cept all modes: SSB, AM,

' FM, elc.
* Will function with lower than
rated drive. Eg.: Lunar 30 W

amp can be used with 5 watt

LUNAR'S LINEARIZED AMPS AND PREAMPS SUBSTANTIALLY
IMPROVE THE OUTPUT POWER OF YOUR MOBILE AND FIXED
STATIONS PLUS IMPROVE BASIC RECEIVER SENSITIVITY.

handheld in emergencies.
e NUNAR
ectronics’

Write for complete literature.

2775 Kurtz St.,Suite 11, San Diego, CA 92110-3171 # (619) 299-9740 » Telex 181747

$SOTRON ANTENNAS

THE BEST THINGS
come in little packages..

FOR 80-40-20-15 METERS

*NEW LOCATION

NEEDS NO RADIALSOR -
MATCHING DEVICES

ISOTRON B0 ISOTRON 20
54 INHIGH 17 IN.HIGH

BIG ON PERFORMANCE

SMALL ON SPACE

[E8%] *BILAL COMPANY
(303)687-3219
STAR ROUTE 2 EUCHA, OK 74342

ISOTROM 40
31N, HIGH

QUALITY SPECIALS

DATA SHEETS AND APPROPRIATE APPLICATION NOTES ARE PAOVIDED FRER
WITH ALL INTEGRATED CIRCUITS LISTED BELOW
DERCRIETION PRICH s |

PANT & & MANLF
" Y

CAPACITORS
DIPPED TANTALUMS COMPUTER GRADE

AXIAL ELECTROLYTICS
-

RADIAL ELECTROLYTICS
[ .

s | s
MISCELLANEOUS

e

£t

EEESES

FOWER- LSt

GOLDSMITH

SCIENTIFIC

CORPORATION
P.O. BOX 318, COMMACK, NY 11725
PHONE ORDERS WELCOME—{516) B79- 744
MINIMUM ORDER §10 0008 FUNDS ONLY
NEW YORK STATE RESIDENTS ADD SALES TAX
POSTAGE—ADD §% PLUS §1 50 INSURANCE. CO.D. 5200 EXTRA
AVAILABILITY OF CERTAIN ITEMS MAY BE LIMITED
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These are new Matorola
leather cases thal were
nol quite linished al the
factory. Most cases still
need belt loops and snap
fasteners for flap cover
Wwe'll provide you with 2
flaps so you can sew or
rivel on your own belt
loop and cover

NEW HT LEATHER CASES

Great For Amateur Handhelds Too!

5 Styles Available

$850e
plus UPS

ORDER BY STYLE
AA  HT-220 Slim, PL

BB MT-500 Icom, Ken-
wood, Yaesu

cC HT-220 Slim, CS

SPECIAL 14

$178.%.

MOTOROLA MARK 12 UHF
12 FREQ, PL, 20 WATTS
ONE ELEMENT INCLUDED
WITH ACCESSORIES

50uA METERS! $700¢a,

Various Scales plus UPS

UPER D fn I\'q‘ RODUCTION H‘Jf— T 50uA METEF
MEN ERS ARE MA HK[L, .- RO
FOREIGH Ha\Tiucla\[ w

i H“\‘nul MOS TI‘H\\“[HL\HN RAE
AMTH A LITTLE TIME AT THE PRICE OF 50u V
Mg' NTS THESE DAYS. HOW CAN YOU GO WRONG?
SPECIAL
5 DIFFERENT SCALES (OUR CHOICE)

53 000 plus shipping

p—

TSNGOOQA SIHEN SPEAKER

5W RATING WEATHER
S HORN

PT-200/300
NICADS'

NLNE

JSED N PT 200730
$25.00 EA.
4 FOR 5$89.00

KRYLON LAMDA
POWER SUPPLY

CRYSTAL CLEAR

3 for $5. 00 12 VOC. ADJSTBL 2A
1Z. SPRAY C LAB GRADE - NEW

25 £ $30.00 ea.

. NO
ELECTRONIC I.i!':}- =

ALL PRICES DO NOT INCLUDE FREIGHT
UPS BROWN RATES APPLICABLE FOR

- ITEMS 50LBS OR LESS
- - TRUCK RATES OVER 50 LBS COLLECT

TELETYPE
= MOD. 33ASR
B LEVEL WITH
KEYBOARD & T \ll
- SOME plr .cul IS
PAR OR

A[}[':I.’l-]l‘q-‘-l .r.v'\-
$75.00 EA.

MINIMUM ORDER $10.00

SEND S.A.S.E. (37¢ POSTAGE PLEASE) FOR OUR
LATEST SURPLUS FLYER.

SPECTRONICS i

1009 GARFIELD ST. OAK PARK, IL. 60304’

Tell 'em you saw itin HAM RADIO!




BOOKS

‘““A STATION IS ONLY AS EFFECTIVE
AS ITS ANTENNA SYSTEM”’

= Y
THE ARRL

ANTENNA

THE ARRL ANTENNA BOOK The best and most up-to-
date antenna information around. The just revised 14th
Edition contains in its 328 pages propagation, transmis-
sion line and antenna fundamentals. You can update
your present antenna system with practical construction
details of antennas for all amateur bands - 160 meters
through microwaves. There are also antennas described
for mobile and restricted space use. Tells how to use the
Smith chart for making antenna calculations and covers
test equipment for antenna and transmission line
measurements, Over 600,000 copies of previous editions
sold. Paperbound. Copyright 1982. $8.00 in the U.S.,
$8.50 elsewhere.

' ' L.A.Moxon, GEXN

r

i
Niennas

HF ANTENNAS FOR ALL LOCATIONS by LA Moxon, GéXN
An RSGB publication. Contains 264 es of practical antenna information.
This book is concerned primarily with small wire arrays, although
construction information is also given on a small number of aluminum
antennas. Chapters include: Taking a New Look at hf Antennas; Waves and
Fields; Gains and Losses; Feeding the Antenna; Close-spaced beams;
Arrays, Long Wires, and Ground Reflections; Multiband Antennas,
Bandwidth; Antenna Design for Reception; The Antenna and Ifs
Environment; Single-element Antennas; Hortizontal Beams: Verticle
Beams; Large Arrays; Invisible Antennas; Mobile and Porfable Antennas;
What Kind of Antenna: Making the Antenna Work: Antenna Construction
and Erection. Copyright 1982, 1st Edition, Hardbound $12.00

ANTENNA ANTHOLOGY The best OST hf antenna articles and
theory presentations. Verticals: 2 and 4 band verticals for the novice,
Cheapie GP, High Performance system for 20, 40 and B0, other loaded
systems. Yagis: Short antennas, and The Log-Yag Array. Quads: Wire
quads for and 40, 2-Element Quad for the Novice, Miscellaneous
Antennas: Loops, Delta-loops, Antennas for travel trailers and campers,
plus matching devices and antenna test accessories. Copyright 1978, 148
pages. $4.00 LU.5., $4.50 elsewhere

Enclosed in U.S. funds drawn on a U.S. bank or an international money order is $ for the books
marked below:
( ) ARRL Antenna Book ( ) HF Antennas ( ) Antenna Anthology

$8 U.S. $8.50 elsewhere $12.00 $4 U.S. $4.50 elsewhere
NAME

. A.R.R.L
ADDRESS 225 Main Street

Newington, CT 06111
CITY, STATE OR PROVINCE, ZIP OR POSTAL CODE
Charge to my Master Charge [] Visa
Account number expires Bank number (MC)

More Details? CHECK — OFF Page 92

sl
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California

C & AELECTRONIC ENTERPRISES
22010 S. WILMINGTON AVE.
SUITE 105

CARSON, CA 90745

213-834-5868

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 90230
213-390-8003 Trades

714-463-1886 San Diego
800-882-1343

The Home of the One Year Warranty
— Parts at Cost — Full Service.
Habla Espanol

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1(800) 432-9424
Outside Fla: 1(800) 327-1917

Ham Radio’s guide to help you find your loca

Massachusetis

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3040

617-486-3400 (this is new)

The Ham Store of New England
You Can Rely On.

Minnesota

RAY’S AMATEUR RADIO

1590 US HIGHWAY 19 SO.
CLEARWATER, FL 33516
813-535-1416

Your compiete Amateur Radio and
Computer Store.

MIDWEST AMATEUR RADIO SUPPLY
3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

It’s service after the sale that counts.

Nevada

SHAVER RADIO, INC.

1378 S. BASCOM AVENUE
SAN JOSE, CA 95128
408-998-1103

Azden, lcom, Kenwood, Tempo,
Ten-Tec, Yaesu and many more.

Hllinois

ERICKSONCOMMUNICATIONS,INC.

5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

Chicago — 312-631-5181

Outside lllinois — 800-621-5802
Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray ‘'Squeak,” AD7K
Outside Nev: 1 (800) 634-6227

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114
203-527-1881

Call today. Friendly one-stop shop-
ping at prices you can afford.

Delaware

Indiana

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENO, NV 89502
702-827-5732

Outside Nev: 1(800) 648-3962
lcom — Yaesu Dealer

New Hampshire

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.

TUFTS ELECTRONICS

61 LOWELL ROAD

HUDSON, NH 03051

603-883-5005

New England’s friendliest ham store.

New Jersey

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, DenTron, Yaesu,
Azden, Santec, KDK, and more.
One mile off |-95, no sales tax.

Kansas

ASSOCIATED RADIO

8012 CONSER, P. 0. BOX 4327
OVERLAND PARK, KS 66204
913-381-5900

America’s No. 1 Real Amateur Radio
Store. Trade — Sell — Buy.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33515
813-461-HAMS

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Maryland

THE COMM CENTER, INC.
LAUREL PLAZA, RT. 198
LAUREL, MD 20810
800-638-4486

Kenwood, Drake, lcom, Ten-Tec,
Tempo, DenTron, Swan & Apple
Computers.

RADIOS UNLIMITED

P. 0. BOX 347

1760 EASTON AVENUE

SOMERSET, NJ 08873

201-469-4599

800-526-0903

New Jersey’s only factory authorized
Yaesu and lcom distributor. New and
used equipment. Full service shop.

ROUTE ELECTRONICS 46
225 ROUTE 46 WEST
TOTOWA, NJ 07512
201-256-8555

ROUTE ELECTRONICS 17

777 ROUTE 17 SOUTH
PARAMUS, NJ 07625
201-444-8717

Drake, Cubic, DenTron, Hy-Gain,
Cushcraft, Hustler, Larsen, MFJ,
Butternut, Fluke & Beckman
Instruments, etc.

. YOUSHOULD BE HERE TOQ!
D ea-ler S. Contact Ham Radio now for complete details.
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imateur Radio Dealer

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012

212-925-7000

New York City's Largest Full Service
Ham and Commercial Radio Store.

GRAND CENTRAL RADIO
124 EAST 44 STREET

NEW YORK, NY 10017
212-599-2630

Drake, Kenwood, Yaesu,
Ten-Tec, DenTron, Hy-Gain,
Mosley in stock.

HARRISON RADIO CORP.

20 SMITH STREET
FARMINGDALE, NY 11735
516-293-7990

“*Ham Headquarters USA" since
1925. Call toll free 800-645-9187.

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

lcom, Bird, Cushcraft, Beckman,
Fluke, Larsen, Hustler, Astron,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, CDE, Sony, Vibroplex.

RADIO WORLD

ONEIDA COUNTY AIRPORT
TERMINAL BLDG.

ORISKANY, NY 13424

TOLL FREE 1 (B00) 448-9338
NY Res. 1(315) 337-0203
Authorized Dealer — ALL major
Amateur Brands.

We service everything we sell!
Warren K2IXN or Bob WA2MSH.

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

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood and all other

Ham gear. Authorized sales and ser-

vice. Shortwave headquarters. Near

I-270 and airport.

Oklahoma

DERRICK ELECTRONICS, INC.

714 W. KENOSHA — P.O. BOX A
BROKEN ARROW, OK 74012

Your Discount Ham equipment dealer
in Broken Arrow, Oklahoma
1-800-331-3688 or

1-918-251-9923

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010

713-658-0268

Christmas?? Now?? See ad index

page.

Virginia

ELECTRONIC EQUIPMENT BANK
516 MILL STREET, N.E.

VIENNA, VA 22180

703-938-3350

Metropolitan D.C.'s One Stop
Amateur Store. Largest Warehousing
of Surplus Electronics.

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(B00) 558-0411

SAY
YOU SAW
ITIN
ham radio!

INEW!

FROM
KENWOOD

TS430S

New Gen. Cov.
Solid State Transceiver

R2000

New Gen. Cov.
Recvr. W/imemories

TS930S

Laurel Plaza

= THE Route 198

N R MM Laurel, Md.
. T CENTER 20810

i W " INC
' A
4, MD.: 301-792-0600
OPEN MON. THROUGH SAT.

CALL TOLL FREE
1.800-638-4486
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quality saysitall...

Wheaton Community Radio Amateurs

HAMFEST

Sunday, February 6, 1983

Boors open Bam

Arlington Park

Expo Center ~
Arlington Park Race Track

Arlington Heights, lllinois et &

Northwest of Chicago

TICHETS: §1.00 ol dowr
§2.80 in acvance

Send SASE W
Wi aton Community Radia Amalvus
P O os O5L
Whaston, iL 80187

90 January 1983

\ROHN . ‘‘fold-over” Towers offer
?nbeatable value. These towers
et you work completely on the
ground for antenna and rotator
installation and servicing elimi-
nating the need of climbin:

ORR BOOKS

BEAM ANTENNA HANDBOOK
by Bill Orr, W6SAI

Recommended reading. Lommonly aske
element 7 Can ditterent yagi an

“Rpea e S oftbound $5.95
SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, WBSAI

Learn how to build simple, economical wire ante 3
take nofe! Fool your landiord and your neighbors wil
ible'” antennas tound here. Well diagramed. 192 pag

RP-WA

THE RADIO AMATEUR ANTENNA HANDBOOK
by William I. Orr, W6SAI and Stuart Cowan, W2LX

Cantains lots of well illustrated construchion projec
and HF/VHF beam
figures, information on the Dest .

long look at the quad vs. Ihe ya

1o use them, and new information on the popular
antennas The text 1s based on proven data plus 1 ‘ e
ence The Radio Amateur Antenna Handbook will make a valuable and often
consulted reference. 190 pages 1978

'RP-AH Softbound $6.95
ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, WESAI

The cubical quad antenna is considered by many to be the best DX antenna
because ol ils simple. lightweight design and high performance You'll tind
quad designs lor everything from the single element to lement
monster quad, plus a new, higher gain expanded
There's a wealth of supplementary data on construction, feeding, tuming
and mounting quad antennas 112 pages 1977

RP-CO Softbound $5.95

Please add $1 .00 to cover shipping and handling

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048

Tell 'em you saw it in HAM RADIO!



NEW TS830S for $150?

Yes indeed! Just add a Matched Pair of top- SA LE

quality 2.1 kHz BW (bandwidth) Fox Tango ! pocn e A

Filters. Here are a few.quotes from users: 2300 MHz MICROWAVE DOWNCONVERTER
KIT. Includes high quality PC board, NE02137 &

*.. Makes a new rig out of my old 7583051 ." EM-3 NE02136 transistors, thermal drift stabilizer, 1 9 95

- / id..." i f
-l e silver solder, .141 hardline, matched diodes,

liminates my need for a CW lilter..." F-connectors, molded coils, instructions. ]

el Corl'nptemr L]

EM-4 The EM-3 with NEB4535 high performance RF

The Fox Tango filters are notably superior to both transistor; Adds 3db gain to EM-3 and reduces noise figure
original 2.7 kHz BW units bul especially the mod- 25.95

est ceramic 2nd IF, our substitutes are B-pole dis- 2

crete-crystal construction. The comparative FT vs Do lT anHT THE FIRST TIME

psults? VBT OFF — RXBW: 2.0 vs 2.4,
O O b o B 2"335\? WITH SUPERIOR QUALITY — WITHOUT HIDDEN COSTS
3.41, Ultimate Rejection: 110 dB vs 80. VBT SE e - :
FOR CW at 300 Hz BW — SF 2.9 vs 3.33; Inser- THOSE OTHER 2 Bg;?':fg d‘“gém%‘rf”fv 5 algtf; h‘éi‘"nfi,i PSsiage
tion Loss: 1 dBvs 10dB i p z 3 g s :
o H?\%‘:'EL!ST ADL?_N: * Thermal Drift Stabilizer * Molded Coils
AND NOW A NEW TS930S! Tesis prove that the ’ * F-Connectors * Silver Solder
same filers improve the ‘930 even more than the WE DO! e Hardline Antenna Probe » Toll-Free Number
‘830, Don't |)|__,-,a CW filters — not even ours. You = i
PLODHIYWOTES e Sale Sale Send SASE for Catalogue etz ,
INTRODUCTORY PRICE: . g
(Complete Kit)...$150 . 2 sisessssssseresgegsiss: l
Includes Matched Pair of Fox Tango Filters \ i ==
all needed cables, parts, detailed instructions A ’ n
s Siprpee g sl DA3 4695 TU.8 Power ANT-4 Antenna 24.95 RFA-1  20.95
Shipping $3(AIn35), FL.Sales:Tax 57 EM-3 & RFA-1 Supply 32.95 with Adjustable Bracket Preamplifier
r ONE YEAR WARRANTY
F, £¢% 1 GOFOX-TANGO — TO BE SURE! E
>k Order by Mail or Telephone Orders Only. 1-800-368-3028
.. f T AUEHGRZEL EUHOBLEINACE RIS Info., VA & D.C.: 17032552918 |
g g Scandinavia: MICROTEC (Norway) T -
Other INGOIMPEX (W Germany) Discounts

Superior Microwave Products, Inc. All Orders Postpaid & Shipped in 48 Hours
P.O. Box 1241

T Vienna, VA 22180 We Don't Compromise On Quality

x 15944H W Palm Beach Fl
Phone (305) 683-9587

Introducing our Latest Model — NOVAX I

SIMPLEX / DUPLEX
AUTOPATCH

HOW CAN | INTERCEPT
SMUGGLERS? SECRET
SATELLITES? RESCUE
MISSIONS? SIGNALS
FROM SPACE?

WHAT IS THE TRUTH
ABOUT ANTENNAS?
TUNERS? PREAMPLIFIERS?

NOVAX Il

HOW CAN | CHOOSE THE BEST NOW TWO MODELS TO ke
RECEIVER? ANTENNA? SERVE YOU BETTER NaVax
YOUR OWN PRIVATE AUTOPATCH Mosie CONNECTION

NOVAX interfaces your standard 2 meter, 220, 450, eilc. Base
station and telephone, using a high speed scan switching tech-
nique so that you can direct dial from your automoblle or with
your HT from lhe backyard or poolside — Automatically .. Easy
installation transceivers, featuring solid state switching, offer best
results ... Available interfaced with an ICOM 22U

WHAT ARE THE LAWS REGARD-
ING LISTENING IN?

UNCOVER LISTENING FEATURES NOVAX 1 NOVAX 11
EXCITEMENT YOU * 3 min. Call duration timer YES YEs
NEVER THOUGHT e s vés o
POSSIBLE! ® DTMF (Touch Tone)* phone connection YES YES
* 4 digit Access Control NO YES
For your FREE COPY of ® Toll Restrict NO YES
MON'TOR'NG '|'|M ES-- ® LED Digital Display NO YES
® Viny! coversd slum. case size B"x 6" x 2" 10" x B = 1%"
CALL NOW! Toll-free » Directly Intarfaces with Repeater NO YES
1-800/438-8155 ® Rotary Dial System (incl. Last digit dial) NO YES—"Option” 84095
(oont. US except NC:‘ ® Ring Back (reverse autopatch] “Option” |YES—$30.965; Kit $29.95 | YES—Wired—$30.98
Others dal 1704/837-2216 S ]
or write to Yo ordar. send = * Trademark ITT
Grove Enterprises, Dept. H | 140 Dog Branch Road e ey Wammvsland; . 12000
Brasstown, NC 28902 WEVAAALS 0 (formerly RW.D. Inc)  ©f Phone 315-829-2785

More Details? CHECK — OFF Page 92 January 1983 91



AdyerTiSers

check-off

.. for literature, in a hurry — we'll
rush your name to the companies
whose names you "‘check-off"

Place your check mark in the space fetween
name and number. Ex: Ham Radio 234

Advanced Recewver Jameco 333
Research 919 Jensen 293

Alaska Microwave 826 Kenwood *

All Elec 926 Lockwood 059

Alpha Delta a9 Long's 468

ARRL T8O Lunar sn

Amidaon 005 MFJ 082

Amp Supply an Madison 43

Applied Inv 862 Malco 938

Atlantic Surplus * M-Squared Eng 029

ATV Magazine 001 Nampa Satellite 072

AutoConnect o3’ Nemal 968

B.‘!lkir‘r B N Nuts & Voits 073
W"":"“*Q” 015 Oak Hill Academy A R. S5 *

il”.\-' Orlanda Hamecation *

Bilal 87 P.B. Radio an

Buckmaster 052 PC. "

Budwig - 233 Palomar Eng. *

Butternut Peterson Elec pay

Caddell Coil 244 Power General 048

Ceco 054 Pro-Search 983

Comm. Design on AF Products 064

Comm. Spec 330 Callbook 100

c.n.C %68 Radiokit 801

Dayton Radio Warehouse *

Delcraft 061 Sherwood *

Dentron Radio 259 Simple Simon 998

Doppler 003 Sinclair *

Elec. Specialists 039 Spectronics *

Epsilon 040 Spectrum Int 108

Fair Radic a8 S M P 074

Ferritronics 041 Tektronix *

Fox Tango 657 Telex *

GC Blec 076 Tennessee Elec a3

Galaxy 026 Ten-Tec *

Goldsmith Scientific 042 TET o0a

Grand Systems 027 Texas Towers 681

Grove B48 ) The Comm Center 634

Hal Comm 057 Tri-Ex 075

Hallward 043 Tropical Hamboree *

H.R.B. __150 Ungar 062

Ham Shack 879 Universal Comm B85

Hamtronics, N.Y 246 UNR-Rohn 410

Hun.s-f:r an Vanguard Labs 716

lcom Western 909

Ind. Crystal 005 Wheaton Hamfest *

Int. Solar 028 Yaesu 127

JL Industries 77

JWL 058

* Please contact this advertiser directly

Limit 15 inquiries per request.

January, 1983

Please use before March 31, 1983

Tear off and mail 1o

HAM RADIO MAGAZINE ‘check off”
Greenville, N. H. 03048-0498
NAME.

CALL .
STREET
cITY s o I———
STATE. .. 7 AP,
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HAPPY NEW

EARS!

$xeENwWOOD TS-930S

CW/AM/SSB/FSK

Transmit-all amateur bands 10-160,
incl. WARC

Receive 150kHz-30mHz general
coverage

Automatic antenna tuner-optional

8 memory channels

"Woodpecker" filter

IF slope/CW VBT/IF NOTCH

Speech processor

One yr. Itd. warranty parts & labor

List $1799 w/tuner - Call'

<SHIA 1R

10-160 coverage incl. WARC/MARS*
Full break-in CW

No tune-up — sohd state

150 watts pep input
List $799
*w/optional crystal

[€2 ICOM IC-740

Versatility plus! ICOM's newest addition
to HF offers features most asked for by
ham operators. 160-10 meters, variable
noise blanker and AGC with off position
IF shift and passband tuning. automatic
SSB mode selection, notch fiter, switch-
able CW filter. B memories. SWR meter,
XIT, speech compressor, 100 watts and
12 volt operation. Options are FM,
automatic keyer, internal AC power
supply and 5 IF filers. ICOM system
compatible.

List $1099 Madison $969

¢ YAESU FT-102

Unigue cascaded filter system, all new
receiver front end, IF notch and audio
peak filter, variable IF Bandwidth with IF
Shift, wide/narrow filter selection,
variable pulse width noise blanker, low
distortion audio/IF stage design, heavy
duty three-tube final amplfier, dual
metering system, microphone amplifier
tone control, RF speech processor, VOX
with front panel controls, IF monitor
circuit, WARC bands factory installed

List $1149 Madison $999

Madison $699

BUTTERNUT HF6V VERTICAL
$125.00

w /30 meter coil

MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010
713-658-0268

AdyerTisers iNdex

Advanced Receiver Research
Alaska Microwave Labs

All Electromics Corp

Alpha Delta

American Radio Relay League
Amidon Associates

Amp Supply

Applied Invention

Atlantic Surplus Sales

ATV Magazine

AutoConnect

Barker & Williamson, Inc
Barry Electronics

Bilal Company

Buckmaster Publishing
Budwig Mig. Company
Butternut Electronics

Caddell Coil Corp

Ceco

Communications Design, Inc
Communications Specialists
Current Development Corp.
Dayton Hamwvention

Delcratt

Dentron Radio Co., Inc
Doppler Systems

Elactronic Specialists, Inc
Epsilon Records

Fair Radio Sales

Fetntromics Limited
Fox-Tango Corp

Galaxy Electronics

Goldsmith Scientific Corporation
Grand Systems

Grove Enterprises

Hal Communications Corp
Hallward Products

Ham Radio’s Bookstore

The Ham Shack

Hamtronics, N.Y

Hoosier Electronics

lcom America, Inc
Independent Crystal Supply Company
International Solar

JWL Blectronics

Jameco Electronics

Jensen Toaols, Inc
Trio-Kenwood Communications
H.N, Lockwood, Inc

Long's Electronics

Lunar Electronics

MFJ Enterprises

Madison Electronics Supply
Melco

M-Squared Engineering, Inc
Nampa Satellite Receiver Systems
Nemal Electronics

Nuts & Volts Magazine

Dak Hill Academy Amateur Radio Session

Orlando Hamcation

P.B. Radio

P.C. Electronics

Palomar Engineers
Peterson Electronics

Power General

Pro:Search

RF Products

Radio Amateur Callbook
Radiokit

Radio Warehouse
Sherwood Enginearing
Simple Simon Electronic Kits, Inc
Sinclair Research Lid
Spectronics

Spectrum International, Inc
Superior Microwave Products, Inc
Tektronix

Telex Communications
Tennessee Electronics
Ten-Tec

TET Antenna Systemns
Texas Towers

The Comm Center

Tri-Ex Tower Corp

Tropical Hamboree
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... for literature, in a hurry — we'll rush
your name to the companies whose
names you ''check-off"”

Place your check mark in the Space belween name and
number Ex: Ham Radio K 234
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MERRY DX-MAS TO ALL

FROM YOUR FRIENDS AT DENTRON...
ENJOY!
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Even Santa n't wait to get on the air with the latest
fun and ex!ﬂm from Deg‘on Radio...our new MLX
MINI and the STATION ONE. Try the MLX Mini yourself, it's
a monoband, HF transceiver that has all the performance
of a big rig, yet it's small enough to fit in your stocking.
Even the price is small, suggested retail EEEEE Get in on
the fun with our new Station One, it's the perfect gift for
Novices and QRPers alike. This 25W, 3 band, CW trans-
ceiver can be worked at home base or plugged into
attery for mobile use. Suggested retail is
% Gear up with Dentron for a
- Merry Christmas and
a fun New Year.
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With Ungar’s 3000 Series Heaters, Handles and Tips

When it comes to making a choice,
Ungar gives you lots to choose from.
We have one of the broadest lines of
soldering components available to
precisely meet your needs,

Take our lineup of heaters, handles
and tips, for example. We've got
you covered with a variety of heat
ranges and tips so you can custom-
design the soldering iron to fulfill your
requirements.

Our 3000 Series heaters are the
state-of-the-art in soldering today.
Their improved performance is thanks
to modern “thick film” technology,
which has allowed the design of our
exclusive, revolutionary THERMO-
DURIC™ heater element.

The benefits include:
[] Faster heat-up—typically 1.5
minutes vs. 2.5 minutes.
[] Quicker temperature recovery

compared to nichrome heaters
(Shown in the chart above).
[[] Insulation resistance levels more
than ten times greater than wire-
wound elements. This means signifi-
cant reduction in leakage currents
that can damage sensitive micro-
electronics.

[] Lower power consumption—our

50 watt heater outperforms a conven-
tional 80 watt iron.

[] Less energy consumed at no-load
idle temperatures—typically 15% less!
[C] Better results with thread-in and
thread-on tips.

And that's not all!

You can choose from a wide selec-
tion of body styles. Ranging from
integral tip models to the thread-in
and thread-on styles. Plus each style
is available in wattage ratings to cover
soldering temperatures from approxi-
mately 700°F to 1,000°F.

To complement our 3000 Series heat-
ers, we have three handles. They are
perfectly balanced for added comfort
and reduced fatigue. They're available

in both 2-wire and grounded 3-wire
styles. Plus each handle comes with a
“soft-touch” grip. Ask for the “Stan-
dard Line" of Ungar handles to match
up with the ultimate in heaters, the
3000 series!

No matter your requirements, we've
got the tip for you! Available in both
thread-in and thread-on styles to mate
with our 3000 Series heaters.

That's the beauty of the Ungar sys-
tem. Every piece is modular, so if one
unit wears, instead of buying a totally
new soldering iron—simply replace
that one component. Fast, Easy, and
Economical. You have unparalleled
flexibility to combine handle, heater
and tips to create any one of 234
custom irons.

To find out more about this amazing
lineup from Ungar, call the Ungar
Hotline, toll-free 1-800-421-1538, in
California, call collect, 1-213-774-5950.



MEET THE NEW YAESU FT-102

The FT-102 is factory equipped for operation on all present and proposed Amateur HF
bands. An extra AUX band position is available for special applications. Equipped for
SSB, CW, and AM (RX), the FT-102 may be activated on FM and AM (TX) via the
optional AM/FM-102 Module.

The all-new receiver front end utilizes a low-distortion RF preamplifier that may be by-
passed via a front panel switch when not needed. Maximum receiver performance is
yours with this impressive lineup of standard features: IF Notch Filter, Audio Peak
Filter, Variable IF Bandwidth Control, IF Shift, Variable Pulse Width Noise Blanker,
Independent SSB and CW Audio Channels with Optimized Audio Bandwidth, and
Front Panel Audio Tone Control. Wide/Narrow filter selection is independent of the
Mode switch.

The celebrated transmitter section is powered by three 6146B final tubes, for more
consistent power output and very low distortion. An RF Speech Processor, Mic Amp
Audio Tone Control, VOX, and an IF Monitor round out the transmitter lineup.

Futuristic panel design and careful human engineering are the hallmarks of the
FT-102. Convenient pop-out controls below the meters may be retracted when not in
use, thus avoiding inadvertant mistuning. Abundant relay contacts, rear panel phono
jacks for PTT, microphone/patch input, and other essential interface connections
make the FT-102 extremely simple to incorporate into your station.

SPECIFICATIONS

TRANSMITTER
Power Input: (1.8-25 MHz) (28-29.9 MHz)

SSB, CW 240W DC 160W DC

AM 80W DC 80W DC

FM 160W DC
RECEIVER

Image Rejection:
Better than 70dB from 1.8-21.5 MHz
Better than 50dB from 24.5-29.9 MHz

IF rejection:
Better than 70 dB

Selectivity (—6 dB/ —60 dB):
5SB, CW, AM; 2.7/4.8 kHz (with no
optional filters)
Width adjusts continuously from 2.7 kHz
to 500 Hz (-6 dB)

Spurious Radiation: Better than —40 dB

FV-102DM

SP-10:

The SP-102 External Speaker/Audio Filter features a large, high-
fidelity speaker with selectable low- and high-cut audio filters.
The front panel A-B switch allows selection of two receiver
inputs for maximum versatility. Also available is the SP-102P
Speaker/Patch.

See your Authorized Yaesu Dealer today for a hands-on
demonstration of the rig that everybody's talking about. It's the
FT-102, The Transceiver of Champions!

Price And Specifications Subject To 1082
Change Without Notice or Obligation

V/AESU

The FV-102DM Synthesized External VFO tunes in 10 Hz steps.
Keyboard entry of frequencies, UP/DOWN scanning, and 12
memories make the FV-102DM a “must” for serious DX or
contest work.

FC-102

The FC-102 Antenna Coupler is capable of handling 1.2KW of
transmitter power, with an in-line wattmeter, separate SWR
meter, and A-B input/output selection expanding your station's
capability. The optional FAS-1-4R allows remote selection of up
to four antennas via one coaxial cable connected to the FC-102.

ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 e (513) 874-3100



“DX-traordinary.’
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Superior dynamic range, auto. antenna tuner,
_QSK dual NB 2 VFO’s, general coverage receiver.

-

The TS-9308S is a superlative, high per-
formance, all-solid state, HF transceiver
keyed to the exacting requirements of the
DX and contest operator. It covers all
Amateur bands from 160 through 10
meters, and incorporates a 150 kHz to

30 MHz general coverage receiver having
an excellent dynamic range.

Among its other important features are,
SSB slope tuning, CW VBT, IF notch filter,
CW pitch control, dual digital VFO’s, CW
full break-in, automatic antenna tuner,
and a higher voltage operated solid state
final amplifier. It is available with or
without the AT-930 automatic antenna
tuner built i.n

. 160 10 Metets. wl.'lh 150 kHz-30 MHz
general coverage receiver.
Covers all Amateur frequencies from 160-10
meters, including new WARC bands, on
SSB, CW, FSK, and AM. Features 150 kHz-

30 MHz general coverage receiver. Separate

Amateur band access keys allow speedy
band selection. UP/DOWN bandswitch in
1-MHz steps. A new, innovative, quadruple
“UP" conversion, digital PLL synthesized
circult provides superior frequency accuracy
and stability, plus greatly enhanced
selectivity.

Excellent receiver dynamic range.
Receiver two-tone dynamic range, 100 dB
typical (20 meters, 50-kHz spacing, 500 Hz
CW bandwidth, at sensitivity of 0.25 uv,
S/N 10 dB). provides the ultimate in rejec
tion of IM distortion.

All solid state, 28 volt operated final
amplifier.

The final amplifier operates on 28 VDC lor
lowest IM distortion. Power input rated at
250 W on SSB, CW, and FSK, and at 80 W
on AM. Final amplifier protection circuits
with cooling fan, SWR/Power meter built-in.
CW full break-in.

CW full break-in circuit uses CMOS logic 1C
plus reed relay for smooth, quiet operation.
Switchable to semi-break-in.

* Automatic antenna tuner, built-in.
Covers Amateur bands 80-10 meters,
including the new WARC bands. Tuning
range automatically pre-selected with band
selection to minimize tuning time. "AUTO
THRU" switch on [ront panel.

* Dual digital VFO's.
10-Hz step dual dl;_,lml VFO's include band
information. Each VFO tunes continuously
from band to band. A large, heavy, flywheel
type knob is used for improved tuning ease.
T.F. Set switch allows fast transmit
frequency setting for split-frequency opera-
tions. A=B switch for equalizing one VFO
frequency to the other. VFO “Lock” switch
provided. RIT control for £9.9 kHz.

* Eight memory channels.
Stores both frequency and band informa-
tion. VFO-MEMO switch allows use of each
memory as an independent VFO, (the
original memory frequency can be recalled
at will), or as a fixed frequency. Internal
Battery memory back-up, estimated 1 year
life. (Batteries not Kenwood supplied).

* Dual mode noise blanker (“pulse”
or “woodpecker”).
NB-1, with threshold control, for pulse-type
noise. NB-2 for longer duration
“woodpecker” type noise.

* SSB IF slope tuning
Allows independent adjustment of the low
and/or high frequency slope of the IF pass-
band, for best interference rejection. HIGH/
LOW cut control rotation not affected by
selecting USB or LSB modes.

* CW VBT and pitch controls.
CW Variable Bandwidth Tuning
control tunes out interfering signals. CW
pitch controls shifts IF passband and simul
taneously changes the pitch of the beat
frequency. A “Narrow/Wide" filter selector
switch Is provided.

* IF notch filter.
100 kHz IF notch circuit gives deep,
sharp, notch, better than -40 dB.

* Audio filter built-in.
Tuneable, peak-type audio filter for CW.

* AC power supply built-in.
120, 220, or 240 VAC, switch selected
(operates on AC only).

Specifications and prices are subject to change without notice or obligation.

» Fluorescent tube digital display.

Six digit readout to 100 Hz (10 Hz modi
fiable), plus digitalized sub-scale with
20-kHz steps. Separate two digit indication
of RIT frequency shift, In CW mode, dis-
play indicates the actual carrier frequency
of received as well as transmitted signals.

* RF speech processor.

RF clipper type processor provides higher
average “talk-power” improved intelligibility.

* One year limited warranty on parts
and labor.

Other features:

* SSB monitor circuit, 3 step RF attenuator,
VOX, and 100-kHZ marker.

Optional accessories:

* AT-930 automatic antenna tuner.

* SP-930 external speaker with selectable
audio filters.

* YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hz)
plug-in CW filters for 455-kHz IF.

* YK-88C-1 (500 Hz) CW plug-in filter for
8.83-MHz IF.

* YK-8BA-1 (6 kHz) AM plug-in filter for
8.83-MHz IF.

* SO-1 commercial stability TCXO (tempera-
ture compensated crystal oscillator).
Requires modifications.

* MC-60A deluxe desk microphone with
UP/DOWN switch, pre-amplifier, 8-pin piu‘gi

* TL-922A linear amplifier (not for CW QSK

* SM-220 station monitor (not for pan-adapter

* HS-6, HS-5, HS-4, headphones.

More information on the TS-930S iIs

available from all authorized dealers of

Trio-Kenwood Communications, 1111 West
Walnut Street, Compton, California 90220.

KENWOOD

paceselter in amaleur radio
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