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ICOM'’s versatile family of
handhelds provides superb perfor-
mance and reliability to keep you
talking. With an incomparable
full line of interchangeable acces
sories and options, they're suited
to fit your every radio need.

2 METERS

[COM's advanced 1C-02AT,
compact IC-u2AT Micro, and rug-
sed IC-2AT dominate the 2-meter
tilfi(ih’ from 139.0-163.0MHz.

220MHz

ICOM’s deluxe [C-03AT and
dependable 1C-3AT are the perfect
choices for 2211.11(1-22-1.‘:?‘.?:_a.r\'fl'h_

440MHz

ICOM'’s outstanding
[C-04AT, 1C-u4AT, and Micro
[C-4AT, have you covered to
440.00-449.995MHz.

1.2GHz

Exclusively ICOM, the
1260.0-1299.990MHz band 1s
owned by the unique, full-
featured [C-12AT.

ACCESSORIES

With headsets complete with
Vox or PTT control box, a large
variety of interchangeable battery
packs, leather cases and rapid
desktop chargers—the versatile

IVER I~ 2 AT

TILITY

[COM handhelds will keep you
talking. Meet the full family at
your local, quality ICOM dealer.

o
ICOM

ICOM America, Inc.

2380-116th Ave. N.E., Bellevue, WA 88004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75063
1777 Phoenix Parkway, Suite 20 1, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc
3071 - #5 Road, Unit 9, Richmond, BC VEX 2T4
Canada

All stated specihcations are approxmale and subject o

C ."v‘lllj' without
All ICOM radios s« anlly exceed FCC regulations hmi
ng sputious emissions HANDHELDS1187
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THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

« Initiate phone calls from your HT or mobile

= Receive incoming phone calls
NEW!® Telephone initiated control. .

Operate your base statlon with complete control from any telephone

Change frequencies from the controlling telephone

- Selectively call mobiles using regenerated DTMF from any telephone

- Eavesdrop the channel from any telephone

Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAL ACCESS REMOTE /INTERCONNECT

1 3
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Private Patch TV

W

The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re-
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri-
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in-
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con-
tact your dealer or CSI to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun-
ications.
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NEW FEATURI

®m Connects to MIC and ext.
speaker jack on any radio. Or
connect internally if desired.

®m Can be connected to any HT.
(Even those with a two wire inter-

face.)

B Can be operated simplex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera-

tion.

® 20 minutes typical connect time
® Made in US.A.

OPTIONS

1. Y2 second electronic voice delay
2. FCC registered coupler

3. CW ID chip
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KENWOOD

pacesetter in Amateur Radio

Affordable DX-ing!

15-140S

HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!
e Covers all HF Amateur bands with
100 W output. General coverage re
yer [l]!u Iru m )IJH 1 7 I ) .ir MHJ

kHz 1o |'1e |t1|f|.1[}|t iHT HI
Ma\HH:u e Hic . (Permit tequired

e All modes built-in. LSB, USB, CW, FM
and AM

» Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range

POWER
= OH = OFF

KENWOOD
PHONES

MIC

M.CH/VFO CH

* New Feature! Programmable band
marker. Useful for staying within the
limits of your ham license. For con
testers, program in the suggested

frequencies to prevent QRM to non
participants

* Famous Kenwood interference
reducing circuits. |F shift, dual noise
blankers, RIT, RF attenuator, selectable
AGC

and FM squelct

[“wio0E ]

FUNCTION

* M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode, and
UPIDOWN memory channel for easy
operation

» Selectable full (QSK) or semi
break-in CW.

¢ 31 memory channels. Store fre
quency, mode and CW wide/narrow
selection. Split frequencies
stored in 10 channels
operation

* RF power output control.

e AMTOR/PACKET compatible!

e Built-in VOX circuit.

¢ MC-43S UP/DOWN mic. included.

Optional Accwa-—.ones-

'AT 130 | f i cre AT-250 o
e ar riés bide "HSSKHSGHHS?'-::

I s IF 232CHF 1GC € ICH

'MASIVP1 bile antenna (5 band

may be
for repeater

* MB-430 |+ MC-435 -

VN hand mic. ® MC-55 (8-pin) goose neck
mobile 1 * MC-80A/MC-80/MC-85 disk 1
* PG-2S it DC cable * PS-430 |
* SP-40/SP-508 110be speker -SP-430
extainial sipeakor « SW-100A/SW-200A/SW-2000
SWR/nov 1 *TL-922A _ |
nplifies CW OSK) * TU- a 1CSS 1
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TS-680S
All-mode multi-bander
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KENWOOD US A . CORPORATION
2901E. Dominguez St Long Beach, CA 908 1'

PO Box 22745, Long Beach, CA 90801-574¢%
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Hello Terry, Good Luck Dorothy

Meet Terry Northup, our latest addition to the Ham Radio magazine staff.
She has handily started taking over the responsibilities once enjoyed by
Dorothy Rosa and will be working with our authors to communicate the
quality technical information that you expect from us. If one is allowed to
judge by first impressions Terry. brings to HR, besides her obviously finely-
tuned editorial skills, a vitality and spirit that is synonomous with what we perceive is needed in Amateur
Radio in general.

Dorothy, prior to leaving for her new job as Senior Editor of 80 MICRO (International Data Group’s
monthly magazine for users of Tandy’s MS-DOS) shared with us her feelings about Terry and about
her own 5 years on the staff at HR.

“Terry, a skilled journalist and former publicist for the American Trucking Association brings rele-
vant experience and strong writing, editorial and ‘people’ skills to a position that's as personally
rewarding as it is professionally demanding. She also brings a resilient sense of humor and what a
former employer described as a ‘fine sense of the ridiculous’. That's good because she’ll need both
qualities in considerable quantity.”

If you consider that magazine, newspaper or any periodical production can be likened to a smooth
running machine, a treadmill really, that relies on all the participants contributions to maintain demand-
ing schedules then you get to appreciate everyone's efforts. Dorothy recognized this when she tried
to sum up her 5 years at the magazine.

“It's difficult to say goodbye to my colleagues at ham radio- not just to those whose names appear
on the masthead, but to those whose names you never see: Beth McCormack, editorial department
secretary: Teresa Leger, bookstore manager; and Phil Alix, chief of shipping, inventory and logistics.
For ability, patience, and tireless goodwill, these folks are tops.”

Dorothy, never really at a loss for words had one last message for the authors and columnists:
"Goodbye, guys...73,88—and get those proofs back on time, darn it.!"

The voice will be different and the methods as well but the message will still be the same ... Ham
Radio magazine — how may we help? Get in touch with Terry and see what we've already discovered
and I'm sure you'll enjoy working with her.

Rich Rosen, K2ZRR
Editor-in-Chief

4 January 1988



KENWOQOD

...pacesetter in Amateur Radio

220: FM for All!

Kenwood brings you a wide range

of 220 MHz gear designed for every
need. Choose from two types of mobile
and two types of HT. The TH-315A is a

HEGE
|
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A complete line of accessories is ava
( icem
and p

ble fora
to change

Compact mobile
transceiver

full-featured HT covering 220—-225
MHz. Ten memory channels and 2.5
watts of power (5 W with PB-1or

12V DC.) Uses the same accessories as
the TH-215A for 2 meters or TH-415A

TH" J15A 440 MHz For truly “pocket portability,
il catured  choose the TH-31BT. a thumb-wheel
programmable, 1watt unit. For mobile
use, select the TM-321A or TM-3530A.
TM-321A

/

Full-featured mobile transceiver

sl accessornes

The TM-321Ais the 25 W, 220 MHz,
14-channel version of the super popular
super compact TM-221A. The 25-watt
TM-3530A has 23 channels, a 15 tele-
phone number memory and auto dialer
Direct keyboard frequency entry and
front panel DTMF pad enhances oper-
ating convenience. Novice to Amateur
Extra, these transceivers will put
everyone on the air "Kenwood Style"!

ocket-held HT

New 2 -

KENW/
DO AR ANSGE

KENWOOD

KENWOOD U.S.A. CORPORATION
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MFJ-931 creates artificial RF ground with random wire

also, electrically places far away ground directly at your rig

MFJ-931

79

* Creates artificial RF ground with random length wire
 Electrically places a far away ground directly at your rig
e RF ammeter makes tuning for maximum RF ground current easy

¢ Eliminates ‘‘RF bites’’, RF feedback, TVI/RFI and other
problems due to inadequate RF ground

» Improves radiation pattern distorted by poor RF ground

Don't we all sometimes have
problems getting a good RF
ground?

Unpleasant problems. Problems
like RF ""hot spots’ that "'bite’" our
lips or fingers when we transmit;
like RF feedback that causes our
rigs to quit working on certain
bands; like excessive RF coupling
to AC lines that causes everything
to quit working; like our neighbors
screaming about TVI and RFI; like
our computers computing jiberish:
or like being unable to talk across
town because of extreme ground
losses or radiation pattern
distortion.

“Hey, my rig is on the second
floor. There's no way I can get a
good ground,”” you're thinking, or
I already have an excellent ground
but the long ground connection
wire causes reactance and acts like
a high impedance circuit, isolating
my rig from true RF ground.”

What to do
Use the new MFJ-931 to
create an artificial RF ground! It

resonates a random length of wire
thrown along the floor and

* One year unconditional guarantee » Add

free catalog, over 100 products.

8 January 1988

Order any product from MFJ and try it --
no obligation. If not satisfied return within
30 days for prompt refund (less shipping).

$5.00 each shipping/handling * Call or write for

MFJ . .. making quality affordable

produces a tuned counterpoise.
This artificial ground effectively
places your rig near actual earth
ground potential even if your rig is
on the second floor or higher with
no earth ground possible.

Also, the MFJ-931 electrically
places a far away RF ground
directly at your rig -- no matter
how far away it is. The MFJ-931
reduces the electrical length of the
ground connection wire to virtually
zero by tuning out its reactance.

How it works

The MFJ-931 connects between
the ground connection of your
transmitter or antenna tuner and a
random length of wire thrown
along the floor. Two knobs are
adjusted for maximum RF ground
current using its built-in RF
ammeter. This resonates the
random wire, converts it into a
tuned counterpoise and presents an
effective low impedance near
ground potential to your rig, thus
creating an artificial RF ground.

To electrically place a far away
ground directly at your radio
equipment simply connect the

MFJ-931 between your rig and the
connecting ground wire and adjust
its two knobs for maximum RF
current using its RF ammeter. This
tunes out the reactance of the
connecting wire, reduces the
electrical ground lead length to
virtually zero and electrically places
your far away ground directly at
your rig.

Get an effective
RF ground

Get an effective RF ground.
Eliminate “RF bites"”. RF feedback
TVI, RFI and many other annoying
problems due to inadequate RF
ground, and -- at the same time
--improve your radiation and
radiation pattern for more DX.

The MFJ-931 covers 1.8 to 30
MHz and has a built-in RF ammeter
for indicating RF ground current.
It's ruggedly built in an all
aluminum cabinet with a brushed
aluminum front panel and
measures 7Y2x3Y2x7 inches. It
comes with a one year
unconditional guarantee.

It's available only from MFJ.
MFJ-931, $79.95.

" MB

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

To Order or for Your Nearest Dealer | —

800-647-1800 ==

Call 601-323-5869 In Miss. and |
outside continental USA. vsa®
Telex 53-4590 MFJ STKV L ]|
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comments

the INUS system

Dear HR:

The INUS system can provide an
answer for the “possessed’’ described
in K2RR's editorial (October 1987),
which | appreciated so much.

According to INUS, all actions and
possessions are either Indispensable,
Necessary, Useful, or Superfluous
(INUS). The actions and possessions
of DX-minded Hams can be catego-
rized as follows:

Indispensable: an antenna (tubing or
wire), a proper transmission line, a
12-VDC mobile rig and a battery (or
whatever, as long as it's able to receive
and transmit), a key, a headset, a log,
and a clock — plus a lot of determina-
tion and careful listening.
Necessary: a steerable antenna with
more bands, a mike, an SWR meter,
an antenna tuner matched to a linear
amplifier for low-band DXing, a place
in the house for the station, an oper
ating manual, a book on propagation,
a subscription to a DX bulletin as
well as patience, spare time, and a
world atlas.

Useful: a keyer, a grid-dip meter or an-
tenna bridge, a 2-meter HT. Maybe get
a new gray or black box, see what's
inside and how it compares with my
brave 15-year-old rig?

Superfluous: all things not classified
above, including pieces and parts for
homebrew projects never completed
and other parts that were to be used
for all those Someday I'lf build a . . .’s.
Maybe awards can be put here! (Her-
esy perhaps, but really, it's not the

paper that makes the fine DXer, the
good friend, the helpful Elmer . . )

Because junkboxes tend to grow out
of contral, it's best to go through them
and keep only those items you really
need. But selecting the useful good-
ies isn't so easy,; there are many rea-
sons we keep things. In such as case,
apply the "time test’’: any item not
used during the first year after pur-
chase, should be assigned second
class status. If it hasn't been used after
a second year passes, it's best to sell
it, trade it, or give it away. Better yet,
make a collection and offer the whole
thing to a radio museum. When the
SK hour rings, I'll bring nothing along

A station covering more than a nor-
mal sized desk — one layer high — is
in danger of elephantitis. And the ham
who chooses to get involved in more
than one mode soon discovers that too
much rig = too much money and too
little time dedicated to each individual
mode; results are poor.

People eat for hunger or appetite. If
they eat for hunger only, they are able
to maintain a good physical and men-
tal form, and actively enjoy life. In the
second case, the choice of diet is im
pulsive, not balanced. Fat accumu-
lates, cholesterol levels go up, and
sedentary diseases appear. (Being an
M.D., | see that every day.) The same
is true for ham stations . . . .

Dr. Michel Christ, XETMD
Mixcoac, Mexico 03900

short circuits

dc-dc converters

In W3CZ's October, 1987 article,
“Pulse Width Modulated dc-to-dc
Converters,” the artwork shown in fig.
1 should be moved to fig. 3. The art-
work shown in fig. 3 should be moved
to fig. 1. The captions should remain
as shown.

In fig. BA, the IC block diagram is
of the SG3524, not the UG1524 — in
fact, the text states this. In addition,
the LH1605K is not available from Digi-
Key as stated; the LM3524 is.

Are you
radioACTIVE?

Dean LeMon, KROV sure is! Dean
got active in Amateur Radio when
he was 16 years old and earned his
Extra Class license in less than four
vears! “It's a facinating hobby and a
great way to meet all kinds of new
people from all over the world.”

Dean has cerebral palsy and got
started in Amateur Radio with help
from the Courage HANDI-HAM
System. The HANDI-HAM System
is an international organization of
able-bodied and disabled hams who
help people with physical disabili-
ties expand their world through
Amateur Radio. The System
matches students with one to one
helpers, provides instruction mate-
rial and support, and loans radio
equipment.

Isn't it time you got radioACTIVE
with the Courage HANDI-HAM
System?

Call or write the Courage
HANDI-HAM System
W0ZSW at Courage Cen-
ter, 3915 Golden Valley
Road, Golden Valley, Min-
nesota 55422, phone (612)
588-0811.

Are you

radioACTIVE?

January 1988 9



sight-and-sound CW

Visual and aural correlation
enhances capture,
protects ears

In my general search mode in our CW bands, |
usually prefer to listen with a bandwidth of 500 Hz or
mare. This relatively wide bandwidth makes the
mechanics of tuning easy, giving my ‘‘ear-brain’’ fil-
ter free rein. Only when the going gets rough in terms
of noise or QRM do | switch in my very narrow, steep-
skirted filter. In the past when | did this, | often lost
and had to retune the very signal | was trying to isclate.

Fortunately, adding this small electronic device to
your receiver can do wonders. By taking advantage
of your brain’s ability to correlate visual and sonic in-
puts, it helps you make the transition from wide to nar-
row bandwidths quickly, easily, and with precision.

hearing and seeing CW

Our ear-brain filter capability enables us to focus our
attention on a bandwidth as narrow as 50 to 100 Hz
(it varies with the individual), anywhere within the nor-
mal audio range. For example, if you're one of the
lucky ones who can focus to a 50-Hz bandwidth, and
your receiver has a 3-kHz noise bandwidth, you can
generally hear a CW signal nearly 18 dB below the
noise. This ““focused’’ bandwidth is inferred from the
power of a single tone that you're able to perceive in
relation to, and in the presence of, a known power
contained in an audio bandwidth of white noise. (It
doesn’t take into account the difference in antenna
noise and copy error rates, however.)

In a practical sense, this means that even if no other
signals are present and you increase the gain of your
receiver to bring a very weak signal to a 70-dB sound
pressure level,* you'll present your hearing mechanism
with a sound pressure of nearly 90 dB from noise
alone. If there are other signals within the 3-kHz band-
width, the sound pressure total may exceed 90 dB.

10 January 1988

Permanent hearing damage begins when sound pres-
sures reach approximately 90 dB for extended periods,
and the amount of exposure time necessary for
damage to occur is said to decrease as the sound pres-
sure level increases. These factors present a com-
pelling argument for the use of a narrowband filter,
even if you can copy that weak DX signal in the pres-
ence of noise and QRM and don’t think you need one.

Admittedly, switching to a narrow filter can be awk-
ward — and the better the filter, the worse it gets,
because although our ear-brain filter is good at detect-
ing incremental frequency changes, it's not nearly as
adept at recalling or recognizing an absolute frequen-
cy. As a result, if you're listening to a signal using a
relatively wide bandwidth and you shift to the narrow,
steep-skirted filter, chances are you'll lose the signal
and have to retune to find it. The odds are about 50
percent that you'll not only tune in the wrong direc-
tion but also have to retune very slowly, consuming
precious time and feeling your frustration mount.

To overcome this problem, you can put the brain’s
ability to correlate sight with sound to work. Even
though visual copy of CW is limited in speed, it can
help compensate for the ear’'s weakness in absolute
frequency recognition. To provide this capability, all
you have to do is add an LED, with associated cir-
cuitry, that’s driven by the output of a narrow filter.
The block diagram in fig. 1 shows a typical ar-
rangement,

Using the blocks shown, the narrow filter, LED driv-
er, and power amplifier are constantly ON. Input to
the power amplifier is selected either from your re-
ceiver’s output or from the filter. The inclusion of sub-
stantial voltage gain in the power amplifier ensures the
ability to listen to a filtered weak signal at a moderate-
to-low gain level from your receiver. This is desirable
because the presence of strong signals outside the fil-
ter bandwidth, but inside your receiver’'s bandwidth,

* 0 dB is the threshold level of human hearing. 70 dB is the approximate
sound pressure level of a one-on-one conversation.

By Don E. Hildreth, W6NRW, 936 Azalea Drive,
Sunnyvale, California 94086
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fig. 1. Sight and sound CW system.

could saturate some receiver stage if the receiver’s gain
is high.

system details and function

Figure 2 shows the circuit details of an eighth-order
synchronous filter with a design bandwidth of approx-
imately 40 Hz, a precision rectifier with a voltage gain
of 10, a pulsewidth noise discriminator (PND), an LED
driver transistor, and power amplifier.

In operation, a signal tuned to the filter's center fre-
quency is fed to the input of the precision rectifier.
The output from the rectifier is conditioned by an
emitter-driven buffer to drive an emitter-coupled pair
of transistors that serve as a PND. With the circuit
values shown, the LED will respond to signal input am-
plitude levels from a receiver down to a nominal 0.1
volts RMS. The PND acts to ignore any signal until
it has existed for a minimum length of time as deter-
mined by the installed value of R¢. As shown, this cir-
cuit doesn’t recognize any signal voltage until it has
existed for about 20 milliseconds. In addition, the cir-
cuit resets in less than one millisecond after an accept-
ed signa! stops. In this way, impulse noise, which
usually lasts for less than 20 milliseconds, is rejected
and 20 milliseconds is shaved from the leading edge
of each coded *“dit"”" and ‘“dah.”” This provides the LED
system with significant impulse noise rejection as
well as an increased OFF time between the coded
elements.

Modification of the code elements in this way can
compensate, to some degree, for the eye’s retentiv-
ity characteristic, which places the upper limit on vis-
ual code perception. Figure 3 shows a simplified
representation of how this functions. A more detailed
analysis of the PND was presented in a previous
article.’

general filter requirements

If you're concerned aonly about protecting your hear-
ing from high noise pressure levels, steep skirts aren’t
required. A fourth-order bandpass filter designed for
a nominal 50- to 100-Hz bandwidth, or a comparable

10- to 15-pole high-pass/low-pass combination adjust-
ed to form a similar bandwidth, will do what is re-
quired. But if you wish simultaneous protection from
high-level QRM that’'s very close in frequency to a
desired signal and protection from wideband noise as
well, an eighth-order bandpass — preferably in But-
terworth or Chebychev configuration — is a minimum
requirement.

The filter included in this article is an easy-to-build
eighth-order Gaussian class design. An eighth-order
Butterworth cascade was described in a prior article.?

Though the ringing performance of these narrow,
steep-skirted filters can be a problem, they will allow
comfortable copy to at least 25 WPM or so, depend-
ing on the individual. To mitigate the ringing and ena-
ble the use of filters that are still narrower, you can
add a carrier-activated limiter between the output fil-
ter and power amplifier.? Clearly, as bandwidths nar-
row and as skirts fall more quickly, the visual tuning
aid becomes more beneficial.

operating with sight and sound

To put this system into practice, turn your receiver’s
AGC off. Select a signal in the wideband position. As
you tune through the beat note frequencies, you'll no-
tice that the signal excites the LED only when it's in
the narrow filter's bandwidth. Correlation between the
LED and sonic outputs will be clearly recognized. As
a corollary, if the wrong signal — that is, not the sig-
nal that you are focused on — is in the narrow filter’s
passband, the lack of correlation will be clearly per-
ceived.

There isn’t much question that copying code visually
from a blinking LED is slower than copying by ear, but
this system doesn’t require that you copy with your
eyes — only that you sense correlation. What's more,
you don’t have to actually watch the LED; peripheral
vision is all you need. Of course, you'll probably look
directly at the LED in the beginning, but you should
be able to wean yourself from that habit reasonably
quickly. Once you do this, you can put the LED any-
where it can be seen from the corner of your eye.

January 1988 1



NOMINAL 40 ¥5HM: BW FILTER GAIN =/

§=750H2

0.0/ 1% 0.0/ 1%
f -
) 0.0 1%
lr
390k
<
200k > 390%
.01 1%
o 200k N 001 1%
Y Al
»*
INPUT . *
1.2k 1.2k é 364 S 36%
2.2k
A .
100 uF
M|
i +5v
L 22k Js\iﬁ +’0Vo
0.01 1% —[
)l
+
+13v TO IS5V
10004F I 2w
00 172 TO ALL +/0V
1804 390k WIDE -
.01 1% POWER ov
N 4 10uF 10k AMPLIFER ZENER
/ 2]+
r———{(— 100uF
/ 220
* 3 NARROW
1.2k 36k
50k
/7L 22k EARPHONES
PRECISION RECTIFIER WITH VOLTAGE GAIN ~ [0
24K 100k 100k
10k
100k +5v
47 N4I48
2 wai AN "
0.05 N P SIGNAL
v 7 I 5.6
\| k]
ot B
- 5/
u3=1458 u3> ?
91k OR SIMILAR +
24k /‘
25 O  40uUST FOR
BALANCED SIGNAL 100k 2N3906
/17 4.7k 3.9k
+10v
R
1ox 1804
22k 4
A~ 1OpF
22k 2N3904 2N3904 2N3906
PULSE NOISE
DISCRIMINATOR
Ry C 470
DELAY TIME = %
—
z CONDS ool T ”
MILLISE N,
~ 20 100k LED
1. IN4148
¢y 0.47 (4 PLACES)
noTE
I. Ul*RC4136 OR SIMILAR.
2.U22 L M380 OR SIMILAR.
#+ FREQUENCY TUNING RESISTOR PADS.
(FOR f »300 Hz REPLACE 1.2k AND 36k

3

fig. 2. Sight and sound CW schematic diagram.

wiTH

ALL CAPACITORS IN uF UNLESS OTHERWISE
NOTEQ

2.7k AND 100k, 4 PLACES)

12 January 1988



on
LED
ORIVE
oFF - S— 4

RECEIVER
oUTPUT - -
|
STRETCHED
NOISE PULSE OUTPUT FRO
-
FILTER
oUTPUT F

fig. 3. Signal waveform envelopes and current drive to LED.

When copying high-speed code, it may appear that
the LED isn’t keeping up to speed. This is an illusion.
The problem isn’t with the LED, but with our eyes,
which just can't release light energy as fast as they
can accept it. Under such circumstances, the OFF
spaces tend to fill, making visual copy at high speeds
extremely difficult. {This is what made 16 frame-per
second movies and TV possible.)

Besides the sonic benefit of the correlation function,
there’s a tuning “‘feel’”” assist. As you tune a signal
while switched to the wider bandwidth, sonic feed
back relative to knob control isn’t Jost. The end result
is that the very critical knob control associated with
very narrow filters is reduced. Once a signal is nicely
in place, as indicated by the LED, you simply switch
your audio to the narrow filter and you're right where
you want to be.

In addition to these relatively mechanical improve
ments, there may also be some psychological benefits
from parallel sensory excitation.®

Regardless of motivation, adding sight to sound in
the detection of CW is relatively easy and inexpen
sive — and with your eyes, ears, and brain working
together,

references
1. Don E. Hildreth, "' A Pulsewidth Noise Discrimmator, " ham radio, Novem
ber, 1984, page 23
2. Don E. Hildreth, “Advanced CW Processor,”" ham radio, December, 1986,
page 25.
3. Unpublished manuscnpt; send SASE to author for details
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a battery-backed
master power system

Dependable dc power
for normal and
emergency operation

An ac power supply — whether it's just a simple
series-requlated supply or a more complicated switch-
ing power supply — may add as much as 20 percent
to the price of a single piece of today’s salid-state
equipment. A typical 20-amp power supply, for exam-
ple, costs over $100. It also takes up space and gener-
ates heat. If it fails, your expensive equipment can
suffer serious damage.

My station consists of four solid-state transceivers,
a few solid-state linear amplifiers, a packet radio TNC,
a memory keyer, and a 220-MHz transverter. All but
the larger amplifiers, the packet CRT, and the rotor
controls require 12 volts; if | were to purchase a pow-
er supply for each of the remaining items, the cost
would exceed $400. Consequently, I've developed a
power system that exceeds the ratings of any com-
mercial supply, is totally backed up by a battery, and
operates the station during total power failures for
several hours. The system is safe, and its stability is
very good.

The basic system, shown in fig. 1., involves four
blocks: the battery system, the battery charging sys-
tem, the monitoring system, and the 12-volt distribu-
tion system.

* The battery is a “‘maintenance free’’ car battery pur-
chased from a discount store for $29.95. | use stan-
dard battery clamps with a compression fitting to
connect the large cables to the terminals. The termi-
nals are protected with chemical pads to reduce cor-
rosion. Mounted on a woaden surface — not directly
on the cement floor — the battery is positioned away
from anything that might come in contact with, and
thereby short out, the terminals.

* The battery charging system is a homebrewed
regulated power supply that | built using surplus com-

it weighs over 100 pounds but costs very little to build.
Though it could easily supply the radios by itself, |
decided not to run it directly into them. The output
voltage is fed to the battery through a large series di-
ode that provides isolation from the battery when the
ac power fails — whether because of a blown fuse or
a general power failure. Mounted on a large heat sink
and wrapped in insulation tape, this diode is rated at
100 amps and 100 PIV. Also in series with the battery
and battery charger are a 25-amp quick-blow fuse and
a current-measuring shunt that allows monitoring of
the charging currents to the battery.

* The battery monitoring circuitry measures three
parameters of the electrical system: the battery’s ter-
minal voltage (10 to 15 volts), the battery’s input
charge current (0 to 20 amps), and the battery’s out-
put current to the system (0 to 50 amps).

The battery terminal voltage monitor shown in fig.
2 is composed of circuitry that provides metering from
+10 to + 15 volts. This allows me to use a 500-uA
movement meter, on which each major graduation is
equal to 1 volt. A 500-yA meter has an ohms-per-volt
rating of 2000. This means that the amp meter is con-
verted to a voltmeter by placing a series resistance of
2000 ohms per volt of desired range. Any internal re-
sistance of the meter must be considered as part of
this total resistance.

In order to get the meter to read from 10 through
15 volts, | biased the negative side of the meter to + 10
volts by placing a three-terminal adjustable voltage
regulator in series with the supply voltage and plac-
ing the output directly on the minus side of the me-
ter. | could have used a precision voltage reference
such as a temperature-compensated zener diode or a
voltage reference. | chose values for setting the regu-
lator to 10 volts to minimize voltage drift with aging
and temperature.

Since | wanted to read from 10 volts up to 15 volts,
the total range is 5 volts. Assuming 2000 ohms per
volt, this translates into a total series resistance of
10,000 ohms. To ensure accuracy, | selected a 20-turn

By Eric L. Smitt, K9ES, 10 Bowling Green
Lane, Worcester, Massachusetts 01602

puter power supply parts. Capable of providing up to
+ 16 volts or currents of up to 75 amps continuous,
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fig. 1. Master power system block diagram.

trim pot with a value of 10k and trimmed the resis-
tance in series with the meter to make the meter agree
with the reading of a digital voltmeter placed directly
across the battery terminal. | routinely check meas-
urement performance with my digital voltmeter, and
find little, if any, voltage shift as time passes and tem-
peratures change.

Current measuring of dc currents is done most easily
with current shunts, or very small resistances, where
series current produces a very small voltage drop,
which is proportional to the amount of series current.
| selected a criterion specifying that no shunt voltage
drop would exceed 100 mV. To calculate the required

18 January 1988

resistances for the shunt, use Ohm’s Law:
R = 0.1V / max amps
5/1000 ohms for 20-amp shunt
2/1000 ohms for 50-amp shunt

These resistances are very small, but with more
high-current supplies available, resistor manufacturers
are producing wirewound resistors with very low
values. | found several 0.01-ohm, 6-watt, 5-percent
wirewound resistors at a hamfest. To produce a
20-amp shunt (fig. 2), | paralleled two of these resis-
tors together, using braid from RG-8 coax. To produce
the 50-amp shunt, | paralleled five of these resistors
together. The monitoring meters are actually 500-uA
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Hams! Shop The Shack® for Parts and Accessories

({\}udio Connectors

» 3)

(1) Eight-Pin Mike Plug. Fits many
popular Ham ngs. #274-025 = 2.19
(2) Headphone Adapter. Right an-
gle 'a" jack-'s" plug. Mono

#274-371 2,99
(3) HT Earphone. Mono " jack-
¥+42" submini plug. #274-327 1.29

Archer® Low-LoSS
Coax Cable

—e——
36¢ Fpozt

® 95% Shielding

m Made in USA by
Radio Shack

The really good stuff, in demand by
Amaleur radio operators! Low-loss,
all-copper conductors and polyethyl-
ene dielectric. RG 8/AU, velocity fac-
tor 66%. Loss per 100 ft. at 100 MHz
2.5 dB. #278-1323

Antenna "Fixin's”

(4) Coax Cable Cutter. Blades cut
clean—preserve cable impedance
#278-244 Reg. 4.95 Sale 2.95
(5) Coax Cable Stripper. Adjust-
able blades give perlect strips with
RGSE, 59, 58, BM and 62 cables
#278-240 11.95
(6) Heavy-Duty Antenna Wire. For
Ham, SWL antennas. Bare copper
65 feel. #278-1329 4.59
(7) Insulators. For antenna center
and end, or for guy wire installation
#2781333 Pkg. of 2/69¢
(8) RF Connector-Sealant Tape.
Weatherproofs outdoor antenna con-
nections. #278-1645 2.49
(9) PL-2589 Plug.

#278-205 Pkg. of 2/1.99

(4)

Spike Protector

Noise Filter
Reduces RF Static

Protects electronic equipment from
potentially damaging high-voltage
spikes on AC line Rated 15 amps
Six grounded-plug outlets, lighted

onfoff switch. Circuit breaker, 6-1t
cord. UL hsted. #61-2780

29.95

AC-Line Insurance

% (13)
(12)

EE=.
(10) AC Power Cord. CEE-type. UL
listed. #278-1257 3.99
(11) Heavy-Duty MOV, #276-568 = 1.99
(12) 100 uH RF Choke. #273.102 . 99¢
(13) Quiet 3" Fan. 7-13.8 VDC
#273-243 14.95

Computer Connectors & RS-232 Tester

- TT ]
(15 B
#-.__J;

(16)

(17

(14) RS-232 Inline Tester. Ends guess
work. #276-140 14.95

(15) RS5-232 Transient Suppressor.
#276-1402 16.95

(16) Parallel Printer Connector. Cen

tronics, 36-position #276-1534 4.99
(17) Shielded 25-Position Hood. Pro
tects againsi EM/RF1. #276-1536 1.99

-\

B
- -
-

(18] (191

(20.

Solder-Type D" Submini Conneclors
}Pnu | Type [

osilions

Novice Exam Kit

Amp/ Speaker

Learn How to Become a Ham
F'rpgales you for the new Voice Class

wam. Two,cassette recordings
for sell-paced Morse code learning
plus practice exam questions and an-
swers to help you get ready for the
test. #62-2402 19.95

A Workbench “Must"

Makes the niftiest test amplifier! Also
handy for computer voice synthesis,
circuit tracers and dozens ol other
uses. High-gain IC design and 200-
milliwatt output. Battery extra

#2771008 11.95

Sshop “Helpers”

(21)

AR

A

(22) | .‘\
(23)

=

(21) Pocket Gas Torch. 50007 F for
brazing or soldering

#64-2165 25.95
(22) Hot Melt Glue Gun. Three glue
sticks. UL listed AC

#64-2861 B X
(23) 6" Locking Forceps. Stainless
steel, serrated tip. #64-1866 . . 4.95

Hard-to-Find ICs
(24)

(25)

Quality in
Integrated
Circuits

(24) TDA7000, FM Receiver on a
Chip. The heart of a repeater moni-
tor. 70 KHz IF, #276-1304 5.95
(25) SS1202, Touch-Tone Decoder
IC. DTMF receiver! Requires color-
burst crystal. #276-1303 12.95

Dual-Track Supply

Delivers rock-steady voltage. Vari-
able 0-15 VDC or in series up to 30
VDC. The two voltages can be ad-
justed simultaneously or separately,
Switchable voltamp meter for either
output. UL listed AC

#22121 69.95

Bench Muiltimeter

L T
= Memory With Min/Max Hold

m Measures Transistor h,,

Our best! Features 31-segment ana-
log bar-graph display, autoranging
with manual overnde and buzzer
continuity. Diode checker tests junc-
tions. Measures AC/DC voltage/
current and resistance. Batteries
extra. #22-195 99.95

Engineering Calc

3 795

= 110 Functions

= With Complex
Numbers

Accepls input and displays output
using popular engineering symbols!
Alphanumeric display with contrast
control. Gamma functions, engineer-
ing keys. With functions for trig, sta-
tistics, base-number math/logic and
fractions. #65-983 37.95

“Hotline” Service

m Fast Delivery
= No Postage Charges

Your Radio Shack store manager
can special-order a wide variety of
items not in our catalog—tubes, ICs,
crystals and more. No minimum!

Over 1000 items in stock: Bindin
Clips, Coax, Connectors, Fuses,

Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
ardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards,
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Wire, Zeners, More!
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meters, with series resistance to make them read from
0 to 100 mV.

The shunts must be mounted in the actual heavy
wiring. The voltage pickup wiring can be a twisted pair
going to the series resistance/meter units. The series
resistance (including the meter resistance) for each
meter is 200 ohms (remember 2000 ohms/volt). The
actual series resistances were made using 20-turn,
100-ohm trim pots. Once the meter shunts and series
elements were made, calibration was done with the
DVM unit, connected to monitor large currents.

The power distribution circuitry is probably the most
critical. All the best precautions taken to reduce volt-
age drop in shunts and maintain regulation of the sys-
tem will be irrelevant if care isnt taken to use sufficient
wire size. Stranded wire is a must in this application;
solid copper wire is too difficult to work with in these
sizes. Because of the currents that would result from
a short, the wire must also be insulated.

I discovered that marine supply stores sell battery
wiring for power distribution in boats. But because
anything purchased through a marine supply store is
likely to be very expensive, | decided to parallel six No.
10 stranded wires for each leg. | also placed a 25-amp
series fuse between the isolation diode and the bat-
tery charging supply, and a 50-amp fuse (from a sur-
plus dynamotor unit) between the battery and the
radios. These fuses are very important, and must be
included.

All wires in the positive and negative bundles are
first soldered together and then to a large terminal strip
mounted in a plastic electrical box. The positive plas-
tic box and the negative box are separated by a dis-
tance of 5 inches in the hope of eliminating the
possibility of short circuits. The terminal strips, also
found at a hamfest, were selected to handle 25 amps
per screw connection.

While all connections to the radios are made using
compression-type screw lugs, | soldered the wires to
the lugs and placed insulation over all exposed wire.
I used the original wiring supplied by the manufacturer
for each radio; these have in-line fuses to prevent dam-
age to the system in case the radio fails.

A few words of caution are necessary. Do not omit
the two fuses mentioned earlier. The 25- or 30-amp
fuse will protect the battery if the charging fails, which
would result in an overvoltage. The battery, which acts
like a large capacitor, will consume as much current
as you can supply; if you were to place a high voitage
{above 15 volts) across its terminals, it would continue
to accept charge until it exploded! Placing a fuse in
series protects the battery and the radios if the charg-
ing supply fails (as it would, for example, if it were
struck by lightning) and short out the regulator, leav-
ing nonregulated voltage on the radios. Don’t omit this
fuse from your installation!
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The 50-amp output fuse protects against a short cir-
cuit’s delivering enough current to melt the wiring.
Remember that the battery has a “’cold cranking out-
put’ rating of several hundred amperes, which can
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fig. 2. System monitoring schematics: {A) supply current
monitoring; (B) charge current monitoring, (C) battery
voltage monitoring.
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melt wire and start a fire. The battery will overheat,
and perhaps explode. Don’t omit this fuse, either.

Some of my friends are reluctant to use a lead acid
battery in the ham shack because they worry about
hydrogen gassing and the possibility of explosions
resulting from gases mixing near an open flame. These
problems are real! But you can avoid gassing by limit-
ing the battery voltage to 13 volts {or less). Your trans-
mitted output power will be slightly lower, but your
radio will still work well, and the battery life will easily
exceed several years.

Avoid charging the battery to a level at which you
hear the sounds of gassing. This bubbling noise is the
first indication that you're producing excess hydrogen
gas. Keep the voltage below the point of gassing or
replace the battery if gassing occurs with a battery ter-
minal voltage near 13 volts.

Remember, too, that car batteries contain sulfuric
acid. Every time you work near the battery, wash your
hands and launder clothing that might have touched
any liquid near the battery. Keep a barrier between you
and the battery in case it explodes. Don’t smoke or
allow any open flame near the battery. Hydrogen gas
will rise, but don’t let it accumulate by covering the
battery in an airtight enclosure. And don’t place the
battery on a cement surface; the calcium in the floor
will cause the battery to die!

first aid

If acid contacts your skin, wash the affected area
with a large volume of water immediately. Spread a
mixture made of baking soda and water on the affect-
ed area and seek medical attention if the area is large
or if the skin is burned. If acid gets into your eyes,
rinse them thoroughly in the shower and get to a
hospital immediately.

Should acid get on your clothing, remove all con-
taminated items and wash all exposed skin. Then soak
the clothing in water mixed with baking soda. Sulfur-
ic acid will destroy cotton clothing.

Remember that battery acid is very dangerous. Use
all appropriate precautions whenever you work with
batteries.

how well does it work?

During the 1987 VHF QSO Party we lost power in
our neighborhood when a severe thunderstorm
knocked out a transformer. | stayed on the air during
the 2-hour blackout — in the dark! {(My next invest-
ment, obviously, will be an automatic lighting system
that turns on automatically whenever | lose ac power
to the shack.

I've had my IC-751, 1C-661D, IC-271A, IC-471A,
KLM 160-watt 2-meter amplifier, and my MMT-220/28
on the air, all at once, without difficulty. It works!

ham radio
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new uses for old tv tuners

Don’t throw them away
— put them to work

in a variety of

handy applications

Like any other tuner, the TV tuner is the front end
of a receiver — and it's the front end, of course, that
determines which frequencies a receiver will hear.
Used ahead of a low-band receiver, the TV tuner be-
comes a VHF/UHF converter for that receiver.

Typical VHF TV tuners cover a frequency range of
54 to 216 MHz and UHF TV tuners cover 420 to 900
MHz. Think of the ham bands that are either covered
by or adjacent to those ranges; some (220, 450, and
902 MHz, for example) are within the tuning range of
stock tuners, and others (6 and 2 meters) are adjacent.
Still other bands may be reached with some modifi-
cation of the tuner.

It doesn’t take much to get the tuner operating as
it was designed, and it’s always best to do this before
beginning any modification. Getting the tuner work-
ing requires applying the appropriate voltages and
feeding the i-f output to a receiver tuned to 47 MHz.
A signal generator with a known signal or harmonic
in the desired frequency band makes the retuning
operation much easier. Once the unit is operating,
check the frequency coverage to determine what you’ll
have to do to move its coverage to the desired band.

TV tuners come in many sizes and shapes, but fall
into three basic categories: detent, variable, and varac-
tor. Detent tuners have a band switch and a fine tuning
adjuster. Variable tuners use a tuning capacitor to
cover the entire tuning range. Varactor tuners use
varactor diodes as tuning capacitors for band cover-
age. A voltage is applied to the varactor diode to
change its capacitance; the higher the voltage, the
lower the capacitance, and vice versa.

intermediate frequency

When a TV tuner is used as a converter, its i-f out-
put is fed into a receiver’s antenna input. The receiv-
er then operates as the tuner's i-f amplifier and
detector. The i-f frequencies vary according to the date

built from about 1947 through 1957 used an i-f of 21
to 27 MHz, while color sets have an i-f centered at
about 47 MHz. Cable TV and VCR tuners have an i-f
of 63 MHz (channel 3), with a bandwidth of approxi-
mately 6 MHz. If the tuner is solid-state, it will prob-
ably have an i-f of 47 MHz unless it's from a VCR
tuner.

Many suitable receivers are available for operation
in the 47-MHz region. Receivers for 30- to 50-MHz
communications and scanning are quite common and
work well with TV tuners. Some Amateur receivers
also cover 47 MHz.

When using an Amateur receiver with a narrow
passband, it will be necessary to tune the receiver
across the i-f frequency after the tuner has been set
to a desired frequency. Note that frequencies tuned
by the receiver will be reversed from the normal tuning
scheme. Most TV tuners have the local oscillator fre-
quency set above the incoming RF. This means that
a direct frequency translation does not occur, and the
incoming frequency decreases as the receiver’s dial
frequency increases.

The tuning reversal is caused by the fact that the
tuner’s oscillator frequency is fixed above {i.e., higher
than) the RF input frequency. With the i-f being tuned
to a higher frequency, the frequency difference be-
tween the RF and the i-f decreases.

applying power

Before applying power, it's necessary to examine
the tuner and identify all of the terminals. If possible,
remove the cover(s) to expose the wiring; this will help
in identifying the connections.

The antenna input terminal{s} will be obvious as
either two pins or a phono connector. Some UHF
varactor tuners use a single pin for an antenna input.
When several other phono connectors appear in addi-
tion to the antenna input, one may be used as the i-f
output and another may be used as the UHF tuner i-f
input. The UHF tuner input provides a means of tying
the UHF signal into the i-f through the channel selec-
tor switch. For ham converter purposes, the UHF input
connector may be ignored.

There are five important terminals on most tuners
for voltage application: V., {sometimes marked B +;
AGC; AFC (found only on more recent models); band
switch (discussed under ‘‘varactor tuners,”’ below);

of manufacture and the type of application for which By Hugh Wells, W6WTU, 1411 18th Street,
the tuner was designed. Black-and-white tube TV sets  Manhattan Beach, California 90266
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fig. 1. Method of applying power to the mixer when re-
quired.

sitivity. A b- to 10-foot wire attached to the unground-
ed antenna terminal should be adequate.

Voltage applied to the AGC terminal {normally posi-
tive with respect to the case) will control the tuner’s
sensitivity, and when varied with a potentiometer, will
function as an RF gain control. A fixed voltage may
be applied later on. With the tuner and receiver oper-
ating, tune to a known signal (TV or otherwise) and
adjust the AGC voltage from { + )0 to 10 volts for max-
imum received signal {(measure and record the AGC
voltage value for future reference).
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fig. 2. Tuning and sweep voltage circuit for varactor tuners.
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and i-f output. Tube TV tuners also have a tube heater
terminal which is usually 6.3 volts, but it may be an-
other voltage value if the tuner was designed for use
in a series string heater circuit. For solid-state tuners,
the voltage required for V. is { +)15 to 20 volts; for
AGC, it's {+)0 to 5 volts. The i-f output terminal is
either a wire or a phono connector. If the output is
a wire, it will protrude through the tuner wall and may
be attached to a terminal strip mounted on the tuner’s
case. For most tuners used as converters, this i-f wire
may be connected directly to the center conductor of
a coax feeding the antenna terminal of the receiver.

A few tuners require a voltage to be applied to the
i-f wire to provide power to the transistor/tube mixer
(see fig. 1). Determine the need to apply power be-
fore actually doing so to reduce the risk of circuit
damage. Measure the resistance between the i-f wire
and the transistor collector or tube plate. If the resis-
tance value is below 50 ohms, power is probably
required.

Attach an antenna to the tuner’s antenna terminals
to obtain an input signal from any source. Even though
most tuners have a 300-ohm balanced antenna input,
grounding one terminal and feeding the other with
52-ohm coax seems to have little effect on signal sen-
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tuning aids

Make a set of tuning aids to assist in making coil
adjustments during frequency modifications. Small
metal rods (1/16 inch diameter x 1/4 inch long) at-
tached to a plastic or wooden stick are useful tools
for adjusting VHF and UHF coils. Brass, a diamagnetic
material, will reduce the coil’s inductance when insert-
ed. Inserting the metal can also increase the circuit
capacitance, but the net result will be an increase in
the resonant frequency. Inserting an aluminum rod of
similar size will lower the resonant frequency slightly.
Aluminum, being nonmagnetic, won't affect the in-
ductance value, but will increase the circuit capaci-
tance, causing a lowering of the resonant frequency.
An iron rod, being magnetic, will increase the induc-
tance value and lower the resonant frequency; a
powdered, rather than solid, iron rod would be prefer-
able at VHF and lower RF frequencies. Brass and
aluminum rods, however, have been found to be the
most useful in working with VHF and UHF tuner
maodifications.

These tools are used to determine if any improve-
ment is to be gained by coil adjustment before the ad-
justment is actually made. For example, if the signal
strength of the incoming signal is improved as the



brass rod (as opposed to aluminum) approaches the
coil, then the inductance value should be reduced
slightly. A signal improvement with either aluminum
or iron indicates that an /ncrease in inductance is
required.

detent tuners

Detent tuners for the VHF bands use either a drum
or switch mechanism for changing channels. On this
type of tuner, a fine-tuning adjustment is provided by
either of two means: by oscillator slug adjustment or
by a dielectric tuning capacitor that changes the
oscillator circuit capacitance.

Putting the detent tuner into one of the ham bands
may require modification of the coils. You'll need a
signal generator of some kind to track the effects of
retuning; it doesn’t take much adjustment for most
tuners to move over into adjacent ham bands.

As an example, let’s assume that you want to modi-
fy a tuner for 6 meters. Select channel 2 (54 to 60 MHz)
on the tuner. Adjust the fine tuning for the lowest fre-
quency. Using a signal source, locate the tuner’s in-
put frequency. If it’s already in the ham band, no
modification is necessary. If it has to be lowered a bit,
try increasing the tuner’s oscillator trimmer capaci-
tance, squeezing the oscillator coil wires together, or
adding an additional turn of wire to the coil.

The channel 2 oscillator coil will be the easiest to
identify because it has the greatest number of turns
of those on the oscillator wafer switch. Increasing the
inductance — either by squeezing the coil or adding
a turn of wire — will lower the frequency sufficiently.

Retuning of the tuner’s input circuits is usually nec-
essary. However, the oscillator coil must be retuned
and put on the desired frequency before the RF and
mixer circuits are touched. It's important to tune and
measure only one circuit at a time during the modifi-
cation.

varactor tuners

Of the three types of tuners, varactor tuners pro
vide the most flexibility for Amateur use because the
tuning range is generally continuous and may overlap
the ham bands without modification. Cable-ready VCR
tuners, for example, cover about 39 to 290 MHz. Fre-
quency coverage of 6, 2, and 1-1/4 meters is avail-
able without tuner modification. UHF varactor TV
tuners cover the top part of the 450-MHz band and
will require modification to cover the 902-MHz band.
A signal source is necessary when modifying tuners
for these bands.

Modifying the tuning frequency of a varactor tuner
requires a change in the inductance value of the
oscillator. But because space is tight, capacitor
changes are difficult to make. To move a VHF tuner
up to 220 MHz, it's necessary to decrease the induc-
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fig. 3. Band selection methods for varactor tuners: {A) Sony two-band tuner, (B) Mitsubishi three-band tuner.

RESISTORS

tance of the oscillator coil by spreading the coil wires
slightly. Once on frequency, the front end (RF and
mixer) coils may be tweaked to improve the overall
sensitivity. Be sure to use the brass or aluminum
tuning aid before modifying the coils significantly.

Tuning is accomplished by providing a variable
tuning voltage from 0 to 30 volts. The most satisfac-
tory tuning resolution is obtained by using a ten-turn
potentiometer to provide the vernier voltage adjust-
ment (see fig. 2).

One of the greatest problems observed with the
varactor tuner occurs when the oscillator frequency-
modulates as a result of voltage fluctuation on the
tuning voltage line and power supply bus. A fairly large
capacitor {e.g., 1to 10 uF) placed on the tuning volt-
age line will reduce this tendency. Shielding the line
and regulating the power supply bus will help, too.
Adding the large capacitor reduces the tuning slew
rate. You'll overshoot the desired frequency if you turn
the tuning knob too rapidly.

The 100-k resistor between the potentiometer and
tuner is optional unless the circuit is to be used as a
spectrum analyzer.

If the tuner has two or more bands, frequency selec-
tion is accomplished by diode switching within the
tuner. Switch control is obtained by applying a volt-
age to the appropriate diode(s). For example, | tried
the scheme shown in fig. 3A on a Sony two-band
VHF TV tuner. When the high band was selected, a
positive voltage was applied to both terminals; when
the low band was chosen, voltage was applied to only
one. The actual voltage required for switching didn’t
seem to be critical on the Sony tunet as long as it was
kept between 8 and 14 volts. However, the greatest
signal sensitivity occurred at + 12 volts.

A Mitsubishi VCR tuner had three band switch ter-
minals. Figure 3B shows the circuit developed for
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selecting its bands. The selection voltage had to be
+ 15 volts for maximum signal sensitivity, and when
not used, the terminals had to be pulled to ground (a
soft pull-down was sufficient, but floating the terminal
failed to work). This particular tuner had independent
AFC and tuning voltage terminals. Apparently fixed
voltages were established for band selection and rough
channel tuning. An AFC voltage was then applied for
fine tuning.

variable tuners

In some tuners, a variable capacitor provides the
means of tuning through the channels. Variable UHF
tuners have been around the longest and are generally
the most readily available. Mechanically, they're diffi-
cult to tune by rotating the shaft when they’re used
with narrowband receivers following them. Once
tuned, however, they seem to be quite stable. Unfor-
tunately, very few of these tuners have RF stages, and
their sensitivity suffers for weak-signal activity. A good
outside antenna and/or RF pre-amp is suggested as
a means of improving performance.

The circuit of the tuner is very basic, with one or
more passively tuned circuits ahead of a diode mixer.
Each one of the tuning sections is a coaxial cavity with
a capacitor at the top of the coaxial line. A transistor
oscillator provides the injection signal for mixing.
Power supply voltage stability for the osgillator is crit-
ical, although the actual voltage value is not. Most will
operate very well on a 9-volt transistor battery. Some
tuners of this type also have varactor diodes in their
oscillator circuits to accommodate AFC. Examine the
lead(s) attached to the diode for polarization; occa-
sionally, both ends of the diode are brought out of the
case. The cathode end (the end with a stripe) will be
attached to the positive source and the anode end will
be attached to ground. A tuning voltage applied to
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the diode provides fine-tuning control around the fre-
quency selected by the tuning capacitor (see the tech-
nigue used in fig. 2).

The tuning range of the UHF variable tuner gener-
ally covers the top end of the 450-MHz band up to 890
MHz. Modification of the tuner would be necessary
if you wanted to reach the 902-MHz band, but this
would take the tuner out of the 450-MHz band. The
oscillator, for most tuners, is on the high side of the
RF input. Therefore, before making any madification,
be sure to verify the placement of the oscillator above
or below the RF input. Verification is accomplished
at the lowest frequency. Adjust the tuner to the lowest
frequency possible and locate the RF input frequency
with a signal source. Once you find it, increase the
signal source frequency up 94 MHz (two times the i-f,
47 MHz}, which is the detected RF frequency plus 94
MHz. If the signal is heard — even though it may be
weak — the oscillator is probably above the input. Re-
turn to the previous RF input frequency and decrease
the signal source frequency by 94 MHz (detected RF
minus 94 MHz). If the signal isn’'t heard, then the
oscillator is on the high side. Should the signal source
be heard on both sides, shift the tuner to a new fre-
quency and run the test again, since you're hearing
generator harmonics or spurs on one side.

Another technique used for identifying the tuner’s
oscillator placement is varying the received i-f fre-
quency. This technique works when a tunable receiver
follows the tuner. Locate the RF input frequency with
the signal source and adjust the frequency dial for peak
signal into the receiver. Take note of the receiver’s dial
frequency. Then increase the signal source frequency
by a few kHz. Re-tune the receiver dial to receive the
signal again and note the new frequency indication.
If the frequency is lower, the tuner’s oscillator is above
the incoming RF. If it's higher, the oscillator is below
the incoming RF. Repeat the technique a few times
for verification.

Assuming that the oscillator is on the high side of
the RF, two choices are available for 302 MHz tuner
modification. The first choice requires moving the
oscillator up about 30 MHz, with modifications to the
RF and mixer circuits made later. The second choice
requires leaving the oscillator where it is and modify-
ing the RF and mixer circuits by moving them up 94
MHz, placing them above the oscillator. The first
choice is probably easier, although the oscillator may
stall or become sluggish at the higher frequency (the
oscillator transistor is approaching 1000 MHz).

The modification may be as simple as reducing the
fixed capacitance in the oscillator circuit. The fixed
capacitors are wires or metal tabs attached by one end
to the walls near the top end of the cavity. Bending
them against the wall, away from the tuned line,
reduces the capacitance and may be the only tweak-
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ing required. Check the new oscillator frequency
before modifying the RF and mixer circuits. If the
oscillator frequency is at the desired frequency, bend
the mixer wire/tabs against the wall while monitoring
for a peaked signal level transferred through the tuner.
You can use a plastic or wooden stick to bend wires
while the circuit is operating, but you'll have to remove
it from the circuit to assess the effects of the adjust-
ment. Then move on to the RF circuit and repeat the
peaking process.

For the second choice, retuning the RF input and
mixer circuits will put them above the oscillator by 47
MHz. Raising the frequency of the cavity requires
shortening the cavity or reducing the capacitance at
the top. One modification technique requires the
removal of capacitor plates to raise the cavity fre-
quency by 94 MHz. If possible, avoid removing the
variable capacitor plate; once removed, the plates can-
not be reinstalled.

The output of the diode mixer may be connected
directly to the coax center conductor going to the
receiver. But you'll have to determine if signal sensi-
tivity improves when you shunt the coax with a 10-
to 22-k resistor. The diode requires a dc current path
for proper mixing action to take place. You can place
a 10- to 22-k, 1/4- or 1/8-watt carbon resistor inside
the mixer cavity near the i-f output. One end of the
resistor is soldered to the i-f output connector wire
from the diode. The other end of the resistor is solder-
ed to the case ground. An alternate method is to place
a coaxial ‘'tee’’ in the i-f line going to the receiver. A
resistor is shunted across the center lead and shield
at one of the ports of the “"tee.”

tubed tuners

Tubed tuners will be either detent or variable types
and will require a power supply voltage, B+, of 80
to 150 volts, with 100 to 105 volts preferred. The
proper heater voltage will also be necessary. Tubed
tuners frequently require that the mixer plate voltage
be supplied through the i-f output circuit. In the ab-
sence of an output transformer, a 1-mH RF choke con-
nected between the i-f output lead and B+ will
provide the power (see fig. 1). Signal output can then
be coupled from the lead through a 1000-pF capaci-
tor to the center conductor of the coax going to the
receiver.

Fortunately, tubed TV tuners don’t require an AGC
voltage for proper operation. But for maximum signal
sensitivity, the AGC lead should be grounded, not left
floating. The addition of a negative voltage variable
from 0 to 10 volts will function as an RF gain control.

Because of their bulk, tubed tuners are fairly easy
to modify. But because of their age, most tubed tuners
cover 50 MHz, 146 MHz, and 220 MHz within the
oscillator’s tuning range for the selected band.
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In the past, the Amateur’s favorite was the Mallory
Inductuner (circa 1949), which used three spiral-
wound inductors covering 50 to 220 MHz in two
bands. By disabling the band switch that caused the
tuner 1o jump over the 88- to 175-MHz band segment,
you could modify the tuner to cover 2 meters.

A detent favorite was the Standard Coil drum tuner
{circa 1952). All of its coils were mounted in clips
to form a drum; removing all except the one being
worked on provided ample room for modification.
Later model tuners used a 6BQ7/6BZ7 cascode RF
stage that provided excellent weak-signal sensitivity.

power supply

The power supply requirements are generally the
same for all solid-state tuners. However, since volt-
age fluctuations and hum cause the local oscillator to
frequency-modulate, a well-regulated and filtered
power supply is an absalute must. Any of the popular
three-lead, fixed-voltage regulators are quite satisfac-
tory for use with TV tuners. Variable voltage regula-
tors such as the LM723 and LM317 aliow users to
select voltage values.

The typical solid-state tuner V. voltage require-
ment is (+)15 to 20 volts (50 to 100 mA). Varactor
tuners also require a 24- to 30-volt (5 to 10 mA) regu-
lated source for tuning control, and possibly 12 to 15
volts (10 to 20 mA) for band switching. Some tuners,
such as the UHF variable tuner, will operate satisfac-
torily on a 9-volt transistor battery. Battery life is
determined by the amount of current drawn by the
particular tuner.

Oscillator stability, the most important factor, de-
pends on thermal heating and voltage variation. Regu-
lation and low V. line impedance are key factors in
reducing the oscillator's tendency to frequency-

modulate. Taking advantage of the oscillator’s sensi-
tivity to voltage variations, small adjustments in V
may be used to provide a fine-tuning capability. A V.
tuning control can be implemented by placing a low-
value potentiometer in the regulator voltage sense
circuit of one of the variable voltage regulators. Small
changes in potentiometer resistance will cause small
changes in the V.. value, which will result in an
oscillator frequency shift.

applications

Low-band communications receivers (30 to 50 MHz)
appear to be inexpensive items at ham swap meets,
perhaps because of diminished interest in low-
frequency activity. In general, the low-band receivers
were well designed and continue to perform adequate-
ly. Adding a TV tuner as a front end converter can
provide such receivers with new life.

Variable or varactor tuners are preferred for use with
fixed-frequency receivers because of their tuning capa-
bility. Detent tuners would work well also, but wouid
be limited to single-channel monitoring.

When used with scanning receivers, TV tuners func-
tion as converters to extend the received frequency
coverage. One of the advantages of using a scanning
receiver lies in the fact that the TV tuner i-f may be
scanned from about 43 to 48 MHz, allowing the select-
ed input frequency of the tuner to be scanned over
a 5-MHz segment. The tuner’'s RF frequency is adjust-
ed during the initial setup of a band and then left alone.
Tuning occurs by scanning the i-f. Detent tuners work
well in this application.

One of the better uses of wide-frequency range
receivers is as a spectrum analyzer. Together in such
an application, the varactor tuner, a 30- to 50-MHz
communications receiver, and an oscilloscope func-
tions as a spectrum analyzer. The receiver’s first limiter
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dc output {or last i-f, if sufficient scope gain is avail-
able) is connected to the vertical input of the scope,
providing a voltage amplitude display as a function of
signal strength. The limiter output of a tube-type
receiver swings negative, causing the scope display
to swing downward unless the scope input can be
switched to negative. A negative swing, as opposed
to a positive swing, on the scope is of little conse-
quence unless one'e eye cannot adjust to the down-
ward display of the signal.

To provide a frequency display an the horizontal
axis, the varactor tuner must be swept over a range
of frequencies with a sawtooth waveform. This may
be accomplished in one of two ways: by obtaining the
sawtooth sweep voltage from the scope or by gener-
ating a sawtooth voltage external to the scope. Older
model Tektronix scopes had a sweep output terminal
on the front panel that provided ready access to the
internal sawtooth sweep voltage. The voltage output
from the scope terminal was quite high, however —
usually up to 100 volts. Approximately 0 to 3 volts is
all that's required for adequate tuner sweeping. A
resistor in series with a potentiometer will ratio the
sweep voltage to the desired amount.

Should the user’s scope not provide a sawtooth out-
put voltage, an external sweep generator (fig. 4) may
be used. A sync pulse is provided by the circuit to trig-
ger the scope so that the trace will sweep and track
along with the tuning voltage to the tuner. Some
horizontal nonlinearity will be observed in the analy-
zer display. However, the amount is tolerable. The
effect is caused by the difference in sawtooth linearity
characteristics between the scope sweep and the ex-
ternal generator. Obtaining the sweep from the scope
masks most of the effects of sweep nonlinearity. The
remaining nonlinearity in the display is caused by the
non-uniform voltage-to-frequency conversion of the
varactor diode.

The sawtooth voltage is used to drive the tuning
voltage line (see fig. 2) of the tuner in sync with the
scope sweep, resulting in a signal voltage versus fre-
quency display on the scope. Controlling the tuner
frequency and sweep width separately allows the tuner

o "'look’’ at single or multiple signals near the center
of the tuner’s frequency setting.

The narrow passband of the typical 30- to 50-MHz
receiver makes the tuning of the TV tuner critical but
still satisfactory for analyzer work. However, a wider
passband receiver makes the spectrum analyzer easier
to handle. Readers who want to build a wider pass-
band receiver, are referred to K4IPV's article, "'Poor
Man’s Spectrum Analyzer,”” which appeared in the
September 1986 issue of ham radio.

TV tuners are available from Science Workshop, P.0O. Box 393,
Bethpage, New York 11714. — Ed.
ham radio
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9 MHz CRYSTAL FILTERS
Appli- Band-

MODEL catlon width Poles Price
XF-9A SSB 2.4 kHz 5 $61.00
XF-9B SSB 2.4 kHz 8 83.00
XF-9B-01 1.SB 2.4 kHz 8 110.00
XF-98-02 uss 24 kHz 8 110.00
XF-9B-10 Ss8 2.4 kHz 10 145.00
XF-9C AM 3.75 kHz 8 89.00
XF-9D AM 5.0 kMz 8 89.00
XF-9E M 12.0 kHz 8 89.00
XF-9M CcwW 500 Hz 4 62.00
XF-9NB cw 500 Hz 8 127.00
XF-9P cw 250 Hz 8 175.00
XF-910 IF noise 15 kHz 2 21.00

10.7 MHz CRYSTAL FILTERS
WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS

Export inquiries Invited. Shipping: $3.76

2Mm:

T M $80.00 LOOP YAGIS

70/MBM28 60.00 1268-Ly $60.00
1296-LY $60.00

70/MBM48 90.00 R

70/MBMSBS 120.00 1691-LY $75.00

DY20-900 MHz 80.00 order foop yagi connector extra

Send sgc (3 stamps) for full details of all our VHF & UHF equipments and KVG crystal

Shlpnmg FOB Concord, Mass.

Prices subject to change without notice
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INTERNATIONAL MUNTHUY MAGAZING BY AND FOR ACTIVE BADIGAMATE UHS

Radiosporting

A magazine dedicated to gquality and sportsmanship in
amateur radio operating. Fresh, timely, practical and down to
earth reading for little pistols and big guns. Written by the
world's best in their fields: ON4UN, SM@AGD, LZ2CJ,
VE3BMV, KH6BZF, DJ9ZB, ZS6BRZ, WIWY, N2AU, K7GCO,
KAZN, WAGF, VE3JTQ, WB4ZNH, WBITBU, KQ2M, NS6X, W3FG,
KA3B, KIPLR, N7CKD, VE3XN, AB8X, JEICKA and others.

includes DX News, QSL Info, 160m, 80m, 10m, 6m columns,
DXpeditioning, Propagation, Awards, Contest rules and results,
Traffic - Emergency, FCC News, New Products, Antennas,
Technical news and articles, equipment reviews and
modifications, computer programs, Radio Funnies, Club Life,
RTTY, VHF/UHF, Mail Box, Classified Ads and much wore in a
magazine format with the speed of a bulletin.

RADIOSPORTING sponsors DX Century Award, Contest
Hal of Fame and World Radio Championship contest.

"Your publication is superb! Keep it up!" Joe Reisert, WiJR

"Your W2PV articles are priceless, Your magazine is super!"

Rush Drake, W7RM

"Let me congratulate you on a very impressive magazine, Just
what I've been looking for as a DXer and Contester!”

Dick Moen, N7RO

"RADIOSPORTING, once received, cannot be tossed aside until

it is read from cover to cover, Then reviewed again and

again.' Chas Browning, W4PKA

Subscription rates: 1 year USA $18, Canada CDN$26, Overseas
USS23; 2 years $33, $48, 842 respectively. Single issue $2.
USA First Class Mail add $8/year, DX Air Mail add $15/year.

TRY US! SUBSCRIBE OR SEND $1 FOR YOUR SAMPLE COPY.
RADIOSPORTING Magazine ‘
- L
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Introducing...

Now! In America

For the first time, the AR2002 is
available in the U.S.A.! Acclaimed
worldwide for its full spectrum
coverage, its superior sensitivity,
excellent selectivity and convenient,
compact design; it has all the features
a sophisticated and discerning public
service band radio user desires
Experts in Europe, and around the
world report excellent performance in
independent lab tests. For example:
sensitivity across all bands will
typically exceed .3 microvolts in NFM
And now the AR2002 is available to
you exclusively through this offer

Peformance Above
and Beyond

You'll hear signals from 25 through
550 MHz, plus 800 MHz through 1.3
GHz. In any mode: narrow band FM,
wide band FM, or AM. Search
through entire bands, or enter
selected frequencies into any of 20
memory channels. The sidelighted
LCD gives full information on status
and programming. Profession quality
hinged keys and a digitized front
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panel control knob make tuning easier
than ever before. There's even a real
time clock with backup, a signal
strength meter and a front panel head
phone jack. Plus, programmable
search increments, a laboratory
quality BNC antenna connector with
switchable attenuator, full memory
backup, and power cords for AC or
DC operation. A professional quality
swivel mount telescoping antenna is
also supplied

...And More!

Every AR2002 has a special connector
on the rear panel. It interfaces to our
custom RC-pack. A little device that
makes the AR2002 controllable by
ANY computer with an RS-232C port.
The possibilities that result from this
option are nearly limitless. In effect,
virtually your only monitoring
constraint will be your imagination

Yet Convenient to Own

The AR2002 is available exclusivel
through us — so call us direct, TOLL
FREE. We'll be happy to answer any
questions you may have. And if you

respond like thousands of other
monitor users the world over, we'll be
shipping you an AR2002 within 48
hours by surface UPS for only $455.
Plus we pay all freight and handling
charges. Remember to ask about our
custom test and triple extended buyer
protection warranty plans, and our
express shipping option. If you're not
satisfied within 25 days, return your
AR2002. We'll refund your purchase
and return shipping costs. There are
no catches, no hidden charges.

The AR 2002

The Professional Monitor Receiver
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10707 East 106th Street, Indianapolis, IN 46256

Call Toll Free 800-445-7717
Visa and MasterCard
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In IN 317-842-7115 Collect

CA 92630
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morse code teaching tools
for the C-64 and 128

You control
between-character timing
for increased proficiency

and greater speed

Suppose you've decided to learn a new language
— French, for example. You could choose to study
with a teacher in a classroom or on your own, using
cassette tapes or records. In either case, you'd notice
that the instructor would begin by pronouncing each
word normally at the appropriate speed, but would
lengthen the pauses between the words or syllables
to give students time to recognize individual sounds.

Let's assume you've opted to learn French from
records or tapes. What would happen if, instead of
playing them at their proper speed, you played them
at a slower speed? You'd probably have great diffi-
culty recognizing any words at all.

Learning Morse Code is like learning a new lan-
guage, and listening to code at five wpm is just like
listening to language records or tapes played at the
wrong speed.

At five wpm it's easy to fall into the trap of count-
ing dots and dashes. Most people can’t reach 13 wpm
this way, so when they switch to learning to hear the
rhythm patterns (i.e, sounds— Ed.) instead of individ-
ual dots and dashes, they’re essentially learning a new
code.

Unfortunately, this experience is often accompanied
by a discouraging loss of speed, just when they need
encouragement 1o upgrade. Too many would-be Gen-
erals give up at the Technician level because of the
difficulty of breaking the dot and dash counting habit
to relearn code at 13 words per minute.

The fastest way to a General Class license is to start
at 13 wpm, with generous pauses between characters
for an overall speed of five words per minute. This
way, you’'ll learn code characters by recognizing
rhythm patterns rather than by counting dots and
dashes. Once you've learned to recognize the patterns,
all you have to do is concentrate on reducing your

reaction time. Just as on the language records, you'll
find the time between the characters heipful for recog-
nizing them and writing them down.

To skeptics who insist that they can’t learn code,
1 like to introduce the letters V and B. | simply sug-
gest that they think of the V as the Roman numeral V.
| ask them to recall Beethoven's Fifth Symphony,
noting that the sound of the Morse V sounds just like
the opening phrase: di-di-di-dah. For the Morse letter
B (as in "Beethoven’’), you just play it backwards:
dah-di-di-dit. After a short demonstration, they can
pick these letters out of small code groups, even
though they may have to pause to figure out how
many dots and dashes are used for each letter. This
trick often provides the confidence they need to con-
tinue studying code.

code practice from the computer

When | started preparing for the Extra Class code
test, | wasn’t sure whether | was really improving my
copying or merely remembering the material on the
recordings. | bought one of those code practice key-
ers that generates random code, with an adjustable
delay between characters. But without a printout of
answers against which | could check my work, | was
still unsure of my progress. When | finaily got around
to looking at computers, | was surprised tg find how
difficult it is to find a code program that includes the
continuously variable spacing my keyer provides. Most
programs offer only the choice of standard spacing
or standard spacing plus one full space. This is too
big a jump; a better method would allow for gradual
reduction of the length of the pauses between charac-
ters, with character speed remaining constant.

Hearing of my problem, a friend offered me the use
of his Commodore 64 computer and challenged me
to write a code program that provides the variable
spacing | believe is essential for learning the code.
Morse Cade Teaching Tools, the result of that effort,
allows you to set the character speed and overall word
speed to any logical combination of speeds between
five and 50 wpm. It also performs the following
functions:

* Random practice. Choose letters, numbers, punc-

By Dennis L. Green, KB8CS, 20039 Murray Hill,
Detroit, Michigan 48235
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tuation, mixed letters and numbers, or all characters.
Select groups of one to nine characters or random
lengths.

¢ Keyboard Mode. Send the characters as you type
them on the screen. You can type up to 920 charac-
ters ahead; the character being sent will be highlighted
with a brighter color.

e Message Entry. Enter your own text, such as a
sample code test.

* Disk Access. Format a new disk, save the current
message, load a message, delete messages, or vali-
date a disk.

¢ Sending. Send the current message or send ran-
dom practice. Pause, resume sending, or return to the
menu at any time. Select a blank screen or print each
character on the screen after it's sent.

¢ Printing. Print the current message or random prac-
tice answers on the screen or printer.

The program is menu-driven to make it easy to use
with minimal knowledge of the computer. Out-of-
range or blank entries are ignored, and you’re sent
back to the menu. Most disk errors — such as bad
file names or no disk in the drive — won’t crash the
program. For those who prefer single-key operations,
the CRSR-right key will move the selection high-
lighted on the menu, but will work normally when you
select a message from the disk directory. This program
will run on the Commodore 128 computer in the ’64"
mode.

FULLY REVISED
Second Edition

r
BEVERAGEHI;;N

HANDBDOKTENNA

BEVERAGE
ANTENNA

HANDBOOK
by Vic Misek, W1WCR

Recognized around the world as the definitive work on
Beverage Antennas. W1WCR has spent countless
hours developing new antenna ideas and optimizing
the SWA (Steerable wave antenna.) Misek delves deep
into the secrets of the single wire Beverage with helpful
hints and tips on how to maximize performance based
upon wire size, height above ground, overall length
and impedance matching. Also includes information on
center fed Beverages constructed out of several wire
types. CITY LOT OWNERS Note: Misek has developed
a Beverage for you too! Called the Micro-SWA, it is
just 60 ft long. You get excellent directivity and null
steering capabilities. Transformer design information
for both termination and feedline matching is com-
pletely revised. © 1987 80 pages 2nd Edition

OVM-BAH Softbound $14.95
Please enclose $3.50 for shipping and handling

ham radio BOOKSTORE =

GREENVILLE, NH 03048 603-878-1441

getting the timing right

The program timing is based on words of five
characters and one space, for a total of 50 time ele-
ments. Dots and the time between dots and dashes
are each one time element in length. Dashes and the
time between characters are three elements long. A
space character has the same timing as a silent “‘e”’
in a spoken word — that is, one element without the
sound plus the usual three elements of time between
characters. The word “PARIS" fits this description.
When you set the word speed slower than the charac-
ter speed, the three time elements between charac-
ters are lengthened.1f you try a speed test, remember
to put two spaces before the last word instead of the
trailing space, since it's rather difficuit to hear when
a “space’’ has ended.

After filling my trash can with a number of early ver-
sions of this program, | discovered why it's so hard
to generate accurate code on the Commodore 64 com-
puter. A signal from the Complex Interface Adapter
(CIA) chip’s timer causes the computer to stop what-
ever it's doing sixty times per second to run a built-in
machine language program that updates the clock
registers and scans the keyboard and stores the value
of any depressed key in memory. These interruptions
in the execution of the program make the code inac-
curate (and sloppy sounding) if a program loop is used
ta control the code timing. Using the clock registers
in a loop to control the code timing won’t work any
better because they're updated too infrequently and
the keyboard routine must finish before the BASIC
program resumes execution and can respond to the
change in the clock register.

To generate accurate code, it's necessary to use the
CIA chip’s timer interrupts to control the sound chip
and give it priority over the keyboard and clock func-
tions. The effect on the keyboard response shouldn't
be noticeable to the average typist, and the clock isn't
used by this program. The modified interrupt handler
machine language is POKEd in from DATA written in
BASIC to avoid the need for an assembler to enter the
program. If you're familiar with machine language, you
may wish to use the data to create a binary file, which
will load faster.

how to get a copy of the program

Because of its considerable length (7 pages, 315
lines of coding) the program listing cannot be
reproduced here; a free printout is available from ham
radio for a No. 10 SASE with two units of first-class
postage. If you'd like to have a ready-to-use copy of
the program on a disk, send a certified check or money
order for $8.00 to Robert A. Evans, N8GFE, 23540
Manistee, Oak Park, Michigan 48237.

ham radio



ASTRON

CORPORATION

9 Autry
Irvine, CA S2718
(714) 458-7277
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INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

* HEAVY DUTY o HIGH QUALITY » RUGGED = RELIABLE

SPECIAL FEATURES

* SOLID STATE ELECTRONICALLY REGULATED

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

« CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A. RS-4A. RS-5A.

= MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

« HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD

» ONE YEAR WARRANTY = MADE IN US.A

PERFORMANCE SPECIFICATIONS

= INPUT VOLTAGE: 105-125 VAC

« QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
{Internally Adjustable: 11-15 VDC)

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

« Also available with 220 VAC input voltags

.

MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM SERIES 19” x 5% RACK MOUNT POWER SUPPLIES
Continuous ICS* Sizo (IN) Shipping
MODEL Doty (Amps) [Amps) HxWxD Wi (lbs.)
RM-12A 9 12 5% x 19 x B% 16
RM-35A 25 35 5 x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
« Separate Volt and Amp Meters
AM-12M 9 12 5% x 19 x B 16
AM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35M AM-50M a7 50 5% x 19 x 12% 50
X Continuous Ic§” Size (IN) Shipping
Hs A SEHIES MODEL Duty (Amps) [Amps) HxWxD Wi, [lbs.|
RS-3A 2.5 3 3 x 4% x 5% 4
RS-4A 3 4 3% x 6% x 9 5
RS-5A 4 5 3% x 6% X Th 7
RS-TA 5 7 3 x 6% x9 9
RS-7B 5 7 4 x T x 10% 10
RS-10A 5 10 4 x 7% x 10% 1
RS-12A 9 12 4 x 8 x9 13
RS-12B 9 12 4% 7% x10% 13
RS-20A 16 20 5% 9 x10% 18
RS-35A 25 35 Ex1Ix1N 27
MODEL RS-TA RS-50A 37 50 Bx13ax 1 46
HS,M SEIHES Continuous ICs* Siza (IN) Shipping
MODEL Duty (Amps| |Amps) HxWxD Wi (Ibs.)
% ' * Swilchable volt and Amp meter
RS-12M 9 12 4y xBx9 13
» Separale volt and Amp meters
RS-20M 16 20 5 x 9 x10% 18
RS-35M 25 35 Bx 11 x 1 27
RS-50M 37 50 Bx 134 x 11 46
MODEL RS-35M i
vs.M RND VHM_M SEﬂlEs = Separate Volt and Amp Meters = Output Voltage adjustable trom 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
- - » Continuous IC§* Size (IN) Shipping
) MODEL Duty (Amps) [Amps) HxWxD Wt (Ibs.)
@13.8VDC @10vDC @5VDC @13.8v
VS-12M 9 5 2 12 A x8x9 13
V5-20M 16 9 4 20 5x9x10% 20
VS-35M 25 15 7 35 Ex11x N 29
VS-50M kI 22 10 50 6 13% x 1 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 18 x 12% 38
MODEL VS-35M VAM-50M 37 22 10 50 5% % 19 x 12% 50
RS-S SEHIES » Built in speaker
Continuous IC5* Size [IN) Shipping
MODEL Duly (Amps) Amps HxWxD Wt [Ibs.]
RS-7S 5 7 4 T% x 10% 10
RS-105 75 10 4% 7% x 10% 12
RS-125 9 12 4 xBx9 13
RS-205 16 20 5x9x10% 18

MODEL RS-125

IPQ__Intarmittant Communication Service (50% Dutv Cycle Smin. on 5 min. off)




build a QSO ‘“‘beeper’”

End-of-transmission tone
becoming more common

As an Amateur, you're no doubt familiar with the
courtesy tones heard over repeaters, indicating the end
of each transmission. You may have also heard end-
of-transmission tones in SSB communications during
contesting or poor conditions. This article describes
several different circuits for producing these tones,
along with some discussion of how they operate. | like
to refer to these circuits as 'QSO Beepers.’”

operation timing

The Beeper (fig. 1) transmits one or more short tone
bursts after you're finished talking. This indicates to
other stations that your station has finished transmit-
ting and is now in the receive mode.

In many radios the PTT line from the microphone
immediately unkeys the transmitter when you're
through talking. However, if this were allowed to hap-
pen with a QS0 Beeper in place, these trailing courtesy
tones would be cut off. Therefore, after you unkey,
the Beeper keeps the PTT line keyed (active) for the
short interval of burst tone activity (see fig. 1).

The interval WAIT1 provides a delay-before-burst
or “DBB" period. Without this short interval, the fol-
lowing beep tone (BEEP1) would “ride” the audio of
the quick-fingered operator who unkeys instantane-
ously after talking. A duration of 0.1 seconds usually
works well, but isn't critical.

BEEP1 is the desired tone burst, usually around 1
kHz and about 0.1 second or so in length. The pitch
and duration are selected to provide a comfortable
sound.
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The other DBB intervals {(WAIT2, etc.) provide the
same spacing effect as WAIT1. The next desired tone
bursts — designated BEEP2, etc. — have characteris-
tics similar to the first,

Simple circuits can be used to produce these DBB
intervals and the tone bursts. A single-burst Beeper
cascades the DBB and burst generators. A multiburst
Beeper can be made by cascading several single-burst
Beepers. When the burst tones are set to different
pitches (BEEP1, BEEP2, etc.), a melody distinctive to
each station can be produced.

Figure 2 illustrates the general circuit of the Beep-
er. The Beeper is connected between the microphone
output plug and the microphone input jack to the
radio. Audio from the microphone connects directly
through the Beeper to the radio. The Beeper’s cour-
tesy tones are injected into this line at the proper time.

A level transition detector senses when the PTT line
from the microphone changes state as you unkey at
the end of a transmission. This transition triggers the
time interval generator to produce a pulse of fixed
duration. This gating pulse in turn gates both the PTT
electronic switch (controlling the radio) and the audio
oscillator, producing the tone burst.

Since many PTT microphones operate by ground-
ing a control line normally “pulled high,’’ the circuits
described here ““pull” the radio PTT line to ground dur-
ing transmit (see fig. 1). This can be achieved with
an open-coliector NPN transistor placed in conduction
at the proper time. For improved circuit operation, a
very low-resistance VMQS (TMOS, etc.) FET could
be used in place of the bipolar device.

An extra line from the radio (via the microphone

By Richard L. Erhardt, KF6CU, 2200 Agnew
Road #309, Santa Clara, California 95054-1502



TE RF POWER AMPLIFIERS
A A-REL RN o |owest NF GaAs FET Preamp

e Finest Quality Military Construction

e Off-The-Shelf Dealer Delivery

SPECIFICATIONS
For the past five years, Amateurs worldwide ——Power— —Preamp— DC Power RF
have sought quality amplifier products from TE Input OQutput NF-dB GaindB +Vdc A Conn.
Systems. Renowned for the incorporation of o
high guality, low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our 0510G
fine line of products through select national 1409G 144-148

distributors.
1410G 144-148

All amplifiers are linear (all-mode), automatic
T/R switching with adjustable delay and usable
with drive levels as low as 2 Watt. We incor-
porate thermal shutdown protection and have 2212G 220-225
remote control capability. All units are de-
signed to ICAS ratings and meet FCC part 97
regulations. Approx. size is 2.8 x 5.8 x 10.5" 4412G  420-450
and weight is 5 |bs,

1412G

2210G

4410G 420-450

Models also available without GaAs FET preamp (deletle G suthix on model #), All units cover
Consult your local dealer or send directly for tull amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier
further product information. Amplitier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commercial

elc. also avallable = consult factory
TE SYSTEM
TE SYSTEMS
A4-34A.%1-0 PO Box 25845
Los Angeles, CA 90025

(213) 478-0591
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CONSOLIDATED &y BIGGER

T AND BETTER

By popular demand, we are extending our end
of-year sale” of genuine top-rated 8-pole FOX TAN-
GO filters for Kenwood, Yaesu, Drake, Heath, and
Collins indefinitely. Buy at discounts of 10%, 20%,
and even 30% or more at a lime when these
Japanese-made umts should be getting more ex-
pensive. Our secret? Fine products, low overhead,
high sales volume. Filters are our prime speciality!
We are not just bragging when we say FOX TAN
GO filters are top-rated. We are proud that they
have been favorably rated twice in impartial QST
Product Reviews, selected for use in a major con
struction article in the ARRL Handbook, praised
in two major articles in 73 magazine, and recom-
Alarm SySlemS mended for contesters in Radiosporting magazine
* Experienced Reprints of all articles are available. Convince your

; el T sell! Use your next ten QS0's 1o learn what hams
+ State Licensed think about FOX TANGO: its products, ils reputa-

For More Information tion. Since no rig is better than its filters, why risk

SECURITY
SYSTEMS

ALARM &
CLOSED CIRCUIT TV

DISCOUNT PRICING
* Panasonic CCTV
* Wireless & Hardwired

p ) - __= disappointment with unproven imitations?
SRS | TTHEULTIMATE | | oo o o
N
1
DYNAMICS ELECTRONICS CATALOG SUPER SPECIALS!
4700 LOYOLA LANE, #119 | Order your 260 page calalague packed wih over | s fﬁt.ﬂi‘(f-fi..‘f‘.l’;'i.f‘:‘..’-"“}';'«,.'-i"i?..'.;"’.'-'Tﬁ.f""-“f.ff.liﬁ‘?ﬁ‘ﬁﬂl‘
AUSTIN, TX 78723 (512) 345-8401 1 SReck s monov oroar. o & ; "_soo-iia-assa',l say and ya:year Fox Tango Newsletter Index—Reg, $5. Now
" incotporated FREE. (With purct ) a filter for any Yaesu rig.)
-
FOX TANGO CORPORATION
| Box 15944, W. Palm Beach, FL 33416
L xl Telephone: (305) 683-9587
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PRESENT\N

~ The MIRAGE D15N represents the latest in 440 MHz Power Amplifiers.
It incorporates features that make it the most useful and versatile amplifier
available today. The D15N  will amplify both FM, SSB, and ATV signals.

!55M
tocal 4O
pi®

It has variable SSB delay.

te D15N

SPECIFICATI :
Frequency Range: 420 to 450 MH2 C ONS
Power: INPUT 0.1-2 Watts (2 Watls maximum}
OUTPUT 18 Wiatts or more lor 2 Walls
mput=ntermitteént duty cycle
Modes: FM, SSB. CW and ATV
Performance:
Power In: 15 10 75 g 5
Power Out: 180 150 1300 100 600
Insertion Loss T-,f;ul_ al 1.5 d8
DC Power:; 136 VDC at 3 amps nominal
Fuse: 5 amps
Impedance: 50 Ohm input and output
Size: 725" =368" =2
Weight: 15 Ibs

NET-KALL NK-1
DTMF ALERT DECODER

e
e Fom

Only

$3495|

« Momentary or latched outpul

« Multiple Group-Call response

« High stability xtal controlled SSI-202
« |deal for an economical alert system

@ NK-1K (kit) $34.95

— NK-1W (Wired/Tested) 344.95
[@i [Add §2 D0 Stppingl Handling m U S A)

MoTron Electronics
695 W 21s1 Ave
Eugene. OR 97405

Call Toll-Free

1-800-338-9058

or (503) 687-2118

v 13

40 January 1988

PO. Box 1000 e Morgan Hill, CA 95037

(408) 779-7363

FREE CATALOG! 1

Features Hard-to-Find Tools
and Test Equipment

Jensen's new catalog leatures hard-to-
find precision tools, tool kits, tool cases
and test equipment used by ham radio
operators, hobbyists, scientists, en-
gineers, laboratories and government
agencies. Call or write lor your free copy
today.

JENSEN"| 7%:5in svem
TOOLS INC. | (02 968.6291
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Another Great Power Amplifier
with “Made in the U.S.A"-Quality

and
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KENNEDY ASSOCIATES

Stocking all major lines. San Antonio’s
Ham Store. Great Prices—Great Service
Factory authorized sales and service
Hours: M-F 10-6; SAT 9-3

KENWOOD
YAESU %/
[€31coM|

Amateur Radio Division
5707A Mobud
San Antonio, TX 78238

Telephone: 512-680-6110
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fig. 1. General beeper timing diagram.

defining the gate’s digital state. The output of the gate
follows this input spike with a pulse of width directly
proportional to the resistor and capacitor values.
Values of R, =470 k and C, =0.22xF provide a pulse
of about 0.1 seconds, yielding an effective delay-
before-burst interval. (Triggering on the negative-to-
positive transition instead can be accomplished by
connecting the resistor to ground instead of the posi-
tive supply line. Note that the output in this case is
also the inverse of the previous case, providing a
negative-going pulse.)

audio oscillator
Figure 4 shows one way of implementing the tone

TRANSITION

:7

PTT TIME

' AUDIO

INTERVAL
DETECTOR GENERATOR

Y

OSCILLATOR

PTT

4 SWITCH
\2
o¢
-—0
PIT [ PTY
o= 14 < T0
AUDIO N ‘L> AUDIO RADIO
GND Y GND{>

fig. 2. General beeper block diagram.

cable, for example) or an internal battery can supply
dc input power. The use of CMOS circuitry keeps the
dc input power requirement low, allows wide supply-
voltage operation ( +3 to + 18 dc), and provides high
noise immunity. The high input impedance of the
CMOS gates allows realizable component values to be
used in generating the desired time constants. Low
power consumption and small size make the Beeper
perfect for QRP outings (such as Field Day), net oper-
ation, and contesting.

time delay circuit

Figure 3 illustrates one way of implementing the
time interval (pulse) generator, which is also referred
to as a monostable multivibrator or ““one-shot.” Upon
a positive-to-negative edge transition capacitor C,
produces a single spike at the input of the gate, charg-
ing through resistor R,. This spike causes the gate in-
put voltage to momentarily cross the threshold level

burst circuit, also referred to as a gated astable oscil-
lator. Upon application of the burst-control signal, the
gate is enabled and the output changes state. Resis-
tor R, feeds this output signal back to the gate input
and capacitor C,. As C,, discharges, the gate input
voltage crosses the threshold level defining the gate’s
state and the output follows this input change. This
out-of-phase feedback mechanism causes C, to
charge and discharge at a determinable rate, with the
gate input voltage rising and falling accordingly. An
output oscillation will be produced at a rate inversely
proportional to the values of R, and C,. Notice that
the tone burst has the same duration as the input
burst-control signal because the gate is active only
during this time.

Values of R, =10 k and C, =0.1pF provide a fre-
quency of about 1 kHz, producing a pleasing beep
tone. A low-pass filter composed of Rs and C¢ remove
the high-frequency components of the gate’s square
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CMOS
TRANSITION SCHMITT — TRIGGER PULSE
INPUT ouTPUT

fig. 3. “One-shot’’ pulse generator.

single-tone QSO beeper

The circuit shown in fig. 5 illustrates a Beeper that
produces a single beep. The first section, UTA, makes
the necessary waveform inversion of the PTT negative-
to-positive transition to that of positive-to-negative re-
quired by the “one-shots’” (as in fig. 1 and fig. 3).
R1 provides the necessary voltage pull-up for the
microphone PTT switch that connects to ground when
keyed.

Two “one-shots’’ have been cascaded to provide
the necessary time delays. The first interval at U1B
(by C1 and R3) is the DBB interval described previ-

BURST
CONTROL

S

CMOS
SCHMITT-TRIGGER

SQUAREWAVE
AUDIO BURST C,

o WML e

fig. 4. Gated-NAND audio-burst generator.

LOW-HARMONIC
AUDIO BURST

3
ouTPUT

LOWPASS FILTER

wave, leaving a lower-harmonic sawtooth-type wave-
form.

potentiometer or fixed resistor?

Both the monostable and astable circuits could use
a potentiometer in place of the fixed resistor to allow
flexibility in setting the interval or pitch. However,
these two parameters usually don’t have to be chang-
ed after the initial setting, so a fixed component works
well. Potentiometers usually need more real estate
than small fixed resistors anyway!

In both the one-shot and oscillator circuits the very
high input impedance of the CMOS gate provides min-
imal loading of the RC circuit, meaning the time con-
stant is effectively only a function of (realizable) values
for the resistor and capacitor. At much shorter timing
intervals, or higher oscillation frequencies, the input
capacitance of the CMOS gate must be taken into ac-
count. At longer intervals {or lower frequencies) ca-
pacitor leakage must be considered. The Schmitt
trigger hysteresis and the CMOS gate transfer func-
tion are also important for proper operation.

Keep these effects in mind when modifying or
adapting either the one-shot or tone burst generators.
More information about monostable and astable
generators can be found in various application notes
on CMOS gates such as the 4093 or 74C132 Schmitt-
trigger NAND gate IC, or the 4069 Schmitt-trigger in-
verter IC.
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ously. The second interval of U1C (by C2 and R4) sets
the length of the beep tone. The resistor and capaci-
tor values shown provide about 0.1 seconds of delay
through each one-shot stage.

The output of U1C controls or gates the audio oscil-
lator of U1D (set by C3 and R7), vielding the output
tone burst. Low-pass filtering is provided by R8 and
C4. Potentiometer R9 allows the amplitude of the tone
burst to be set. Capacitor C5 simply blocks dc between
U1D and the audio line; many active microphones re-
ceive dc power from the radio via this line, which must
not be interfered with by the dc present at the poten-
tiometer output.

Transmitter keying (PTT) is provided by the open-
collector NPN transistor, which is turned on during
both one-shot intervals by ““wired OR-ing’’ through di-
odes CR2 and CR3. U1A is also ORed via CR1 to key
the radio PTT line while the operator is keying the
microphone. Without CR1 the radio PTT line would
be active only during the DBB and tone burst periods
via CR2 and CR3 (fig. 1}. As previously mentioned,
a very low-resistance FET could be used at Q1 in place
of the bipolar device for improved performance. The
collector current and open circuit voltage present on
the radio PTT line must be considered when select-
ing Q1. Most solid-state rigs with PTT keying via the
microphone operate this control line with relatively low
voltage and current that are easily handled by the
2N2222 or its equivalent.



Deal yourself a winning hand in
modern technology with ICOM's new
micro-size 2-meter FM transceiver.
The IC-2AT combines maximum per-
formance, reliability and easy opera-
tion In a thin-styled handheld that's
perfectly suited for today's active life-
styles.

The IC-u2AT. A breakthrough that
ends every amateur radio operator's
quest for that one true, go-anywhere
2-meter handheld.

Minlaturization. The MICRO gives
you all the advantages and performance
of a larger handheld, in a package so
small, so refined. so well-built that only
ICOM could build it.

Measuring only 4.6” high by 2.3”
wide by 1.1” deep, the MICRO fits in
your pocket or purse as easily as a cas-
sette tape.

This miniaturization doesn't com-
promise ICOM quality. It's exactly what
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ICOM MICRO

THE WINNING HAND

you'd expect from ICOM: high perform-
ance in a micro package.

Full Featured. And ICOM hasn't
compromised features for size. The
IC-u2AT DTMF version includes ten

programmable memories, transmit off-
set capability from the back panel in-
cluding odd offsets, an LCD readout on
the top panel for easy readability, up
to three watts of output (optional), 32
built-in subaudible tones AND wide-
band receive coverage from 138 to
162.995MHz in 5kHz steps for MARS

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004 Customer Service Hotline
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta,

and CAP operation plus weather broad-
casts.

There's also a simple-to-use digital
TouchStep Tuning System for fast
shirt-pocket frequency adjustments.
The MICRO also includes a band or
memory manual scan function. An
A version is also available without
DTMF and PL tones.

Personalize your ICOM MICRO.
The MICRO utilizes most existing ICOM
handheld accessories, plus it hosts a
new line of versatile accessories includ-
ing the BP-24 2.6 watt high-power bat-
tery pack, BP-23 long-life 1.6 watt bat-
tery pack, BC-50 desktop rapid charger,
and a variety of carrying cases.

See the ICOM MICRO at your local
ICOM dealer. Play your cards right with
ICOM!

-

-30349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - 45 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are approximate and subject to change withoul notice o obligation, All ICOM radios significantly exceed FCC regulations imiting spurious emissions. u2ATIS7



“I convinced my club to buy an ACC
and I'm glad I did”

repeater controller,

Our group decided to upgrade our repeater system and
I was the one asked to investigate.

We've always tried to have the best system around so it
was time to make some changes. We needed a control
system that was reliable, easy to hook up., cost-
elfective, and something that would [ree the technical
guys for more interesting projects than just keeping
the equipment running.

Everyone in the club put a few bucks into the pot and it
was ours!

We've found the voice messages and telemetry make
using the repeater more fun. The convenience of
remote programming and automatic scheduled

advanced
computer
controls, inc.
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operation is remarkable. Not to mention the most
sophisticated autopatch ever designed for amateur
use, Later we adtled the Digital Voice Recorder for
personalized 1Ds, bulletin boards, and voice mail.

ACC's products are state-of-the-art commercial
quality and built to last. Workmanship so solid even
the military uses them.

What impresses me even more, though, is the support
we get from the staff at ACC - both before and after the
sale. And they protect our investment through simple
plug-in software and hardware upgrades . . . new
features and capabilities that keep our club on top.

I feel good about recommending Advanced Computer
Controls’ repeater controllers. After all, it's my club’s
money that was spent and my reputation that was on
the line.

2356 Walsh Avenue - Santa Clara, California (408) 727-3330
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fig. 5. Single-tone beeper schematic and parts list.
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Single-tone Beeper parts list

C1,2 0.22,F, 50 volts  nonpolarized, low-leakage (RS 272-1070)
C3,4,5,6 0.14F, 50 volts  nonpolarized, film (RS 272-1069)
Cc7 100uF, 35 volts electrolytic (or tantalum) (RS 272-1028)
CR1,2,3 1N914 general signal diode (RS 276-1620)
Q1 2N2222A general purpose NPN (RS 276-1617)
R1,8 100 k 1/4 watt (RS 271-1347)
R2,5,6 15 k 1/4 watt (RS 271-1337)
R3,4 470 k 1/4 watt (RS 271-1354)
R7 10-30 k 1/4 watt (set for tone pitch) (RS 271-13xx)
R9 100 k potentiometer (RS 271-338)
S1 DPDT toggle (or slide) (RS 275-663)

(RS 276-1999)
socket 14-pin DIP (RS 276-168)
u1 CD4093B CMOS quad NAND Schmitt

(74C132)
perfboard with solder pads, 0.1-inch centers

DPDT switch S1 allows the Beeper to be switched
in or out of the circuit as desired. Note that in the “"by-
pass’’ mode, dc power to the Beeper doesn’t have to
be applied for the radio to be keyed by the micro-
phone; thus, normal radio operation is restored. The
base-to-ground resistor at Q1 ensures that Q1 won’t
conduct while the Beeper is in the bypass mode.

a dual-tone QSO beeper
The circuit shown in fig. 6 describes a Beeper that

produces either a single tone or two tones in sequence.
Here the single-tone Beeper described above is cas-
caded for sequential operation. For simplicity, a single
panel switch is used to select either the bypass mode,
or the one- or two-beep mode. However, two trade-
offs must be made in the bypass mode when using
only the single switch: first, dc power to the Beeper
is always connected, which will probably not pose a
power consumption problem; and second, input to the
Beeper is always connected (even though it will be
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TURBO PC/XT COMPATIBLE

$649.00
PRICE INCLUDES
PHOENIX BIOS

COMING SOON
BB5 SERVICE &

HI-RES SAMSUNG MONITOR  FAX SERVICE
2 DISK DRIVES DS/DD 360K

DELUXE KEYBOARD

MS DOS 3.1 WITH MANUAL [

PRINTER PORT
SERIAL PORT
GAME PORT
CLOCK CALENDER
256K MEMORY

—
BS

4.77 OR 8MHZ OPERATION

EXPANDABLE TO 640K

8 SLOT MOTHER BOARD
FREE SOFTWARE

AZOTIC INDUSTRIES INC,
2026 W BELMONT

CHICAGO ILL 60618
(312)-975-1288

| YEAR WARRENTY ON DRIYES MONITORS
KEYBOARD POWER SUPPLIES.

90 DAY WARRENTY ON MOTHER BOARDS
AND 170 CARDS, EXTENDED WARRENTY
AND MAINTANCE AVAILABLE,

WE STOCK
FLOPPY DISK DRIVES
HARD DISK DRIVES
MONITORS  CABLES

170 CARDS MODEMS

OCR PC-FAX EGA
SERVICE & REPAIRS

-~ CADDELL .
«“» COIL CORP. &

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS

Get POWER to your antenna! Our Baluns are
already wound and ready lor installation in your
transmalch or you may enclose them in a
weatharproo! box and connect them directly al
the antenna. They are designed for 3-30 MHz op
eralion (See ARAL Handbook pages 19-9 or
6-20 for construction details.)

100 Watt (4.1 61,9 1, or 11 impedence—tolect ona) 510 50

Universal Transmatch 1 KW (4.1 impedence) 14.50

i T 2HW (401 bmp *) 17.00

Universal Transmatch 1 KW (61, 9:1 or 11 —select one) 16.00

Universal Transmatch 2 KW (6 1. 9.1 of 1 | —sslsci one) 18.50
Please send large SASE for info ]

INTERFERENCE?

P
* Interference Location

% Stuck Microphones
% Cable TV Leaks
% Security Monitoring

[

* VHF and UHF Coverage
% Computer Interface

* Speech Synthesizer

% 12 VDC Operation

New Tochnologr (patent pending) converts an
advanced Doppler shift radio direction finder.

and external speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.

DOPPLER SYSTEMS, INC. P.O. Box 31819
Phoenix, AZ 85046

VHF or UHF FM receiver into an
imply plug into receiver's antenna

(602) 488-9755
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VACUUM CAPACITORS

Jennings Vacuum Vari-

able Capacitors re-
moved from equipment: . 1 -
#UCSXF-1500-10 Vac- |
uum Variable Capacitor, \

20-1500 pt 10 KV max,

10"L x 5.1"" dia, 6 Ibs. Used : $175
#UCS-300-10, 10-300 pf 10 KV max; 8.8"'L x 2.6""
g3, 4 b5 Useld v ma i g tlg
#UCSL-465-5, 5-465 pf 5 KV max; 5.5''L x 2.3"" dia, 2
Ibs. sh. Used ........ : 5§75
HIGH VOLTAGE TRANSFORMER for your power amp!
Primary 115 VAC 50-60 Hz; Secondary 6336 VCT 500
ma, 8300 V insulation; 110 Ib sh. #T9/5368,

Used S s ; ....588
CHOKE for above, 11 Hy 500 ma; 42 Ibs
#L8/T368 Used $17.50

Prices F.0.B. Lima, 0. - VISA, MASTERCARD Accepled.
Allow for Shipping - Write for latest Catalog Supplement
Address Dept. HR - Phone 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 * LIMA, OHIO - 45802

~ 138

™ HI-PERFORMANCE DIPOLEST

WIINN ANTIENNAS NI=394-3a1a
BOX 393 ML PROSPECT, IL 60038

Want to
Advertise in
HAM RADIO?

Call Rally Dennis
(603) 878-1441
today for more

information




functionally inhibited). More on this second tradeoff
follows.

As in the single Beeper, UTA provides the neces-
sary signal inversion of the PTT line, with R1 provid-
ing the pull-up function. Notice here that when switch
S1is in the bypass mode, the input via R2 is still con-
nected to the radio. If the radio uses a relatively high
voltage for the PTT "pull-up,” the IC can be damaged
if this voltage exceeds the IC supply voltage. Option-
al diode CR6 limits the input voltage at UTA from ex-
ceeding the supply voltage, with resistor R2 providing
current limiting. Alternatively, a zener diode of ap-
propriate value could be used between the input of
U1A and ground. In rigs where the PTT pull-up volt-
age is the same or less than the Beeper supply volt-
age, no problem should exist, so CR6 can be omitted.
U1B sets the first DBB period (by C1 and R3} and U1C
provides the necessary gating (by C2 and R4) for the
first tone burst oscillator U1D. U2B sets the second
DBB period (C3 and R5) and U2C {with C4 and R6)
gates the second tone burst oscillator U2D. Gate U2A
diplexes the tone burst signals from U1D and U2D and
buffers them for output to the low-pass filter of R11
and C7 and level setting potentiometer R12. The radio
PTT line must remain active throughout the intervals
{(WAIT1 + BEEP1+ WAIT2 + BEEP2+...). This is
achieved by OR-ing the control gating lines together.
As with the single Beeper, PTT operation is provided
by the open-collector NPN transistor, which is held
active during all one-shot intervals by “‘wired-ORing”’
through diodes CR1 through CR5. Again, CR1 is re-
quired to key the radio while the microphone PTT line
is activated by the operator (see fig. 1).

The DPDT-center-off switch allows selection of
single or dual beeps, or of bypassing the unit. In the
dual-beep mode, all the “‘one-shots’’ are cascaded.
Notice that in the single-beep mode, U2B is inhibited
by tying the input to the supply line. This allows only
the first DBB period and the first tone burst to be trans-
mitted. The radio PTT line is immediately unkeyed
after this first tone burst.

Two switches could be implemented to disconnect
dc input power and the Beeper input while in the by-
pass mode. Switch section S1B of fig. 6 could still
be used, while a DPDT switch identical to S1 (A and
B) in the single Beeper of fig. 5 could be added. This
would alleviate the problems of the single DPDT-
center-off switch previously discussed. A DIP header
with 1/8-watt resistors that plugs into an |C socket
can be used for the interval- and pitch-setting resis-
tors of R3, 4, 5, 6, 9, and 10. This allows flexibility
for changing values later, but doesn't take up as much
room as potentiometers.

a multi-tone QSO beeper
it's also possible to make a Beeper capable of

RrRI2
100k
TONE
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1Qk-30k i
—AAA—
R, SEE TEXT,
c5
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fig. 6. Dual-tone beeper schematic and parts list.
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Dual-tone Beeper parts list:
C1,2,3,4 0.22,F, 50 volts nonpolarized, low leakage (RS 272-1070)
C5,6,7,8,9 0.1uF, 50 volts nonpolarized (RS 272-1069)
Cc10 100uF, 35 volts electrolytic (or tantalum) (RS 272-1028)
CR1,2,3,4,
5, and CR6
(if used) 1N914 general signal diode (RS 276-1620)
Q1 2N2222A general pupose NPN (RS 276-1617)
R1,11 100 k 1/4 watt (RS 271-1347)
R2,7,8 15 k 1/4 watt (RS 271-1337)
R3,4,5,6 470 k 1/4 watt (RS 271-1354)
R9,10 10-30 k 1/4 watt (set for tone pitch) (RS 271-13xx)
R12 100 k potentiometer (RS 271-338)
S1 DPDT center-off (RS 275-664)

toggle or slide
sockets 14-pin DIP (RS 276-1999)
u1,2 CD4093B CMOS quad NAND Schmitt

(74C132)

perfboard with solder pads, 0.1-inch centers (RS 276-168)

producing many tones in sequence. The one-shot in-
tervals could conceivably be cascaded indefinitely,
producing many DBB and burst intervals. However,
component count would increase accordingly.

A less complex circuit — operating on a slightly
different principle than that previously described —
could be produced. The end-of-transmission on the
microphone PTT line could still be detected as a state
transition. However, instead of using discrete time
interval “one-shots,” a clock (gated astable circuit) and
a serial shift-register could be used to create alternate
intervals for DBB and burst gating. The various audio
burst lines would be diplexed into a multi-input NAND
gate, as in the dual Beeper. The shift-register outputs
could be ORed to control the (NPN) PTT switch. The
last register output desired should be fed back to dis-
able the clock and reset (i.e., clear) the register.

Similarly a (gated astable) clock could drive a multi-
bit binary (or BCD) counter chip (e.g., a 74C161). The
counter’s binary output could be decoded into many
single lines by a demultiplexer chip (e.g., 74C154} to
create the DBB and burst gating intervals. Again the
astable burst outputs would be diplexed by a multi-
input NAND gate.

Note that in both these methods the length of each
interval cannot be different because each clock pulse
has identical width. Also keep in mind that each addi-
tional beep tone increases the length of the transmis-
sion; the operator on the receiving end may not need
to hear an entire melody to know that you've finished
transmitting {some repeaters sport three courtesy
tones, but these tones are wisely kept very brief).
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Tune-up of the QSO Beeper's interval, tone pitch,
and tone amplitude can be done with an oscilloscope;
a two-channel scope works nicely. By monitoring the
audio and PTT lines at the radio microphone port, the
signals can be verified against those of fig. 1. Beeper
amplitude is best set by relative comparison with the
microphone audio level. {The microphone level may
be reduced if the potentiometer is set at too low an
impedance.)

Checking the tone(s) can be done without continu-
ously keying and unkeying the transmitter. While key-
ing the radio with the microphone PTT switch, monitor
the Beeper audio line to the radio. Flip the mode switch
between the dual-beep (center) position and the by-
pass position. The Beeper will inject its tone(s) onto
the audio line every time this is done, alleviating the
need to switch from transmit to receive and back again
just to produce the tone(s).

The true and final check shouid, of course, be on
the air. Comments from a receiving station should be
helpful. An auxiliary receiver also is very convenient
for monitoring the QSO Beeper.

If you choose to modify the Beeper, avoid connect-
ing the radio PTT line (and the PTT switch} directly
to the input of the Beeper; a feedback loop would be
set up when the radio PTT line is keyed (pulled low),
preventing the negative-to-positive transition via the
microphone PTT line.

I'm looking forward to hearing your Beeper during
our next contest QSO.

ham radio




Yaesu’s mini HTS.
The smallest, smartest,
toughest radios. Anywhere.

Whether you're a Novice or Extra
class operator, you're sure to appreci
ate the high ;nn.wt durability and size
of Yaesu's FT-23R Series mini-HTs.

To begin with, you'll find a model
that’s right on your wavelength. The
2-meter FT-23R.The 220-MHz FT-33R.
Or the 440-MHz FT-73R.

Whichever you choose, you bene
fit from incredibly small packaging.
(Take a look at the actual size photo.)
Aluminum-alloy cases that prove them
selves reliable in a one-meter drop
test onto solid concrete. And moisture
resistant seals that really help keep
the rain out.

But perhaps best of all, each
radio blends sophisticated, micro
processor-controlled performance
with surprisingly simple opera
tion. In fact, it takes only minutes
to master all these features:

Ten memories that store fre
quency, offset and PL tone. Mem
ory scan at 2 frequencies per
second. Tx offset storage. Priority
channel scan. Channel selection via
tuning knob or up/down buttons. PL
tone hoard (eptional). PL display. Inde
pendent PL memory per channel. PL
encode and decode. LCD power output
and “S"meter display. Battery-saver
circuit. Push-button squelch override.
Eight-key control pad. Keypad lock.
High/low power switch.

The FT-23R comes with a 72-volt,
2.5-watt battery pack.The FT73R with
a T2-volt, 2-watt pack. And the FT33R
with a powerful 12-volt, 5-watt pack.

YAESU

I BUSY/ON AR

You can choose the miniature 72
2-watt pack shown in the photo
below. And all battery packs are inter
changeable, too.

And consider these options: Dry
cell battery case for 6 AAAsize cells,
Dry cell battery case for 6 AA-size
cells. DC car adapter/charger. Pro

volt,

grammable CTCSS (PL tone) encoder/

decoder. DTMF keypad encoder.
Mobile hanger bracket. External
speaker/microphone. And more.
Check out the FT-23R Series
at your Yaesu dealer today. Because
although we can tell you about
their incredible performance, tough
ness and small size,
seeing is really
believing.

slalo]s
slnisl»

slajeln

YAESU

90701 700. Repair Service: #% 4:4884. Parts: (21

Omhr 9070 Gald Plrk Drive, Hamilton, Oﬁ' 45011 (513) £74-3100,
Prlm! und speciﬂl:ahun: mbjed o chtrlsc wiulnul. notice. PL is a registered trademark of Motorola, Inc. FT-39R shown with optional FNB-9 battery pack.
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here Is the n
MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterm real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

ext generation Repeater
2 meters - 220 - 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (

Multiband QRYV 160-10 Emergency P

Please send all reader inquiries directly

TELEX 4932256 Kendecom

617) 372-3442 FAX 617-373-7304
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.
CONFERENCE
PROCEEDINGS

21st Central States VHF Society
Conference held in Arlington, Texas,
July 23-26, 1987. 28 papers covering
everything from use of TVRO dishes

7

for moonbounce to a solid state
amplifier for 5.7 GHz. 166 pages.
6th ARRL Computer Networking

Conference held in Redondo Beach,
California, August 29, 1987. 29
papers (approximately 150 pages) will
appear in the proceedings booklet.

Copies will be available at the
conference or from ARRBL after Sep-
tember 1.

MICROWAVE UPDATE 1987 held in
Estes Park, Colorado, September 10-
13, 1987. 15 papers (approximately

T
Field Day Winnerty Fastest Antenn

1986-

87 CALL DIRECTORY 100 pages) appear in the proceedings

The Emergency Pack cootains in the West . {on microliche) ” booklet. Copies will be available at
QRYV 160-10 All Band kink-proof S Oachory s the conference or from ARRL after
weather sealed mntenna, Quick Launch Geographic Index s8 September 14.
kit, 70" RG-8x feedline, 160 meter All three — $20 §
adapter, all band counterpoise, 200/ Shipping per order $3 :
rotproof line. Complete and QRV. BUCKMASTER PUBLISHING Proceedings booklets are $10.00 each
One person installs in 15 minutes Info: S6c nase. Mineral, Virginia 23117 plus $2.50 per order for postage and
1971 N. Oak Lane 1300 E. AntennasWest 703-894-5777 handling ($3.50 for UPS.)
Provo, UT 84604-2138 [}=(801) 374-1084 143 - 142
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NEW BOOMER

DISTANG

E

RECORDS

220 MHz on June
14, 1987 Bill Duval,
K5UGM of Irving, Texas
using the 220B Boomer made the
first ever 220 MHz sporadic E contact
with W5HUQ/4 in Florida.

2 meters on June 14, 1987 Jim Frye, NW70 using
the 4218XL Boomer contacted Jim Poore, KD4WF using

a 215WB Boomer to set a new 144 MHz overland distance
record of 1980 Statute miles.

2 meters on August 3, 1987 Gordon West WBBNOA, using a = watt
handheld into a pair of 4218XL Boomers contacted KHBHME in Hawaii a distance
record of more than 2400 statute miles.

Make Boomer quality and performance work for you. Whether you choose one of our
two new 220 MHz antennas, the most popular 215 WB or the world class 4218XL, you
will have all of the best Boomer features. Whatever your choice of operating mode or
distance BOOMER DOES IT BETTER.

AVAILABLE THROUGH
DEALERS WORLDWIDE

Dcusheraft

CORPORATION

THE ANTENNA COMPANY

48 PERIMETER ROAD, MANCHESTER, NH 03108 USA
603-827-7877 » TELEX 4949472 « FAX 603-627-1764



radio addiction:
case history
of an enthusiast

I recently bought a house in Tucson. When | first
confronted the real estate agent, | advised her of its
necessary attributes: four bedrooms, two baths, a
large lot, underground utilities, and no antenna res-
trictions. | chose northwest Tucson over the more
scenic southern foothills, where the Catalina Moun-
tains blocked the great circle route to my favorite radio
target: Europe. Northwest Tucson has a nice clear
horizon in that direction.

That night, after signing away my life savings, |
thought about the purchase. "My God, " | thought to
myself, “how much simpler life would be without this
radio addiction!”

As the agent showed me the house, | imagined
where the main tower would be placed, the orienta-
tion of the zepps, and how [ could actually place a full-
sized 160-meter dipole on the lot. Thoughts about how
the rugs really didn’t match my furniture, the amount
of work required for redecorating, and the like, were
secondary. It was obvious that a serious metamor-
phosis had transpired: | had finally asked — and an-
swered — the question, “Why is Amateur Radio so
important?”’

The answers lie deep inside all of us. But this time
/ dared to quantify them, to analyze my own addic-
tion’s history — and then, in a moment of impudence,
actually write everything down/! Prejudice, bias, love,
hate; all surfaced. But it really began long ago and far
away . . ..

It was 1957 in South Chicago. | think it was my
mother’s hi-fi set that did it. The power amp didn’t
have a cabinet, so the transformers and tubes were
naked to youth's curiosity. And what tubes they were!
A 5U4 rectifier and those noble push-pull 6L6s. | was
only six, but somehow | knew that the tubes were the
components of consequence. Turn the switch on, and
they made a crinkling sound as the red filaments lit
up. As the rectifiers kicked in and the filter capacitors
inhaled their charges, jumping blue lights danced
around the glass envelopes. Music would then emerge
from the speaker cabinet.
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It was as if this curious assemblage were alive, wak-
ing up to perform its miraculous functions. If those
had been the last tubes I'd ever seen, I'm sure I'd
swear they were over a foot tall. First conclusion: /t’s
OK to like tubes.

For six-year-olds, particularly those who grow up
to be engineers, curiosity eventually leads to more
direct involvement. (If observation is interesting,
manipulation must be bliss!} | remember grabbing one
of the 6L6s — | think it was the righthand one — and
velling out as the heat singed my inquisitiveness. The
next thing | remember was my mother telling me, with
great urgency and unusual directness, never to play
with tubes, hi-fi's, or electricity again. “Wow," | decid-
ed, “this stuff must be better than | thought!”

My parents loved music. | inherited that affection,
but with some twists: when | hear ““The Blue
Danube,” for example, | don’t conjure up images of
a placid river scene reminiscent of the Hapsburg
dynasty; | envision a pair of 6L6s!

| had to be content with just watching those tubes
until we added another piece of equipment to the hi-
fi: a radio tuner. By this time — age eight or nine,
perhaps — | was actually operating the hi-fi, but under
strict instructions not to ““play’’ with it. | began DXing
the a-m broadcast band. My mother asked me why
| preferred to listen to fading noisy signals rather than
clear, clean local stations. That was a good question.
In retrospect, I've reached a second conclusion: /t’s
OK to listen to noise.

A few years later | began reading radio books writ-
ten for young people. The Chicago Heights Public
Library had three. Then | read about Amateur Radio
and found that these guys didn’t just listen, they trans-
mitted — even farther than WLS!

One night as | was listening to Petula Clark sing
““Downtown’’ on the old 6L6s, | heard “CQ CQ CQ
40 THIS IS WBMAE PORTABLE 9 OVER.” A few days
later | found out that it was a guy down the street who
had just moved in. | rang his doorbell and told him |
could hear him on my hi-fi.

““Well then,”” he said, “I'll stop transmitting.”

“No!” | said, “I've read about Amateur Radio and
I'm very interested in it!”’

He invited me down into his basement. I'll never for-
get that station: an SX-25, Viking Il, with matching
matchbox and a myriad of accessories, all on an old

By Robert J. Zavrel Jr., W7SX, P.O. Box 23447,
Tucson, Arizona 85734



beat-up wooden desk. A partially rusted Ohio license
plate — WBMAE — hung on the wall, QSL cards were
strewn about, and there were tubes everywhere — on
the desk {these were the important ones) and in box-
es on the floor. There was even a “'dead’’ one hang-
ing from a noose strung from a nail in the wall.

Marty was the first guy to tell me he liked tubes.
“So do I,”" | said. He turned up the volume on the
SX-25. 40 meters was filled with a-m signals. We heard
a CQ, and he responded. A switch was thrown, the
receiver went mute, a red light came on, and we were
on the air. The room lights that were on dimmed, and
those that were off came on. This, of course, was pfe—
cisely the type of electrical chaos that appealed to
southside juveniles!

Marty was bald. He was dressed in his work clothes:
soiled green coveralls. A steelworker, he'd been trans-
ferred from Cleveland to Chicago Heights. This coarse-
looking character, this man of blast furnaces and hot
rolls, threw that switch — and with all the eloquence
and reverence of a Shakespearean master, clutched
the D-104 microphone and made the QSQO. Meters
moved, lights dimmed, and high-modulating iron
vibrated to this rich, deep Midwestern voice, a voice
heard across the continent. | was spellbound with the
magic of radio.

With an Eimer only three doors down, | got my
Novice license (WNIRAT) within a year. Soon | was
putting up antennas and trying to work DX.

Back then, Novices could run 75 watts input. The
transmitter had to be crystal controlled. Crystals cost
$3 each, a goodly sum for 14-year-olds in 1965; spend-
ing all | had on radios, | was always broke.

My friends, who thought | was weird, were the first
10 ask the recurring question, ““What do you talk about
on the air, anyway?”’

““Signal report, name, location,”” | replied, ““and then
anything that | think of.”

““Sounds boring,” they said.

Remarks like these always left me feeling disappoint-
ed, as if I'd somehow failed to convey my enthusiasm
effectively. Examining this disappointment years later,
| thought about other hobbies. What good is a pilot’s
license, for example, if no passengers or cargo are
transported? The pilot flies from Point A to Point A.
How silly! Obviously, if you have to ask the question,
you’'ve missed the point. Just as pleasure flying is fly-
ing for the sake of flying, Amateur Radio operation
is operating a radio for the pleasure of operating a
radio. It doesn’t have to be more, it doesn’t have to
be practical, because it's the practice of an art. My
third conclusion, then, is that it's not what you say,
but how you say it — and Amateur Radio is a very
subtle way of saying who and what you are.

Then there was Tri-Town, our local radio club —
a whole room full of guys who liked tubes. {Some of

the guys even liked transistors, but they were just too
weird for me.) Most of the guys liked 2 meters and
were talking about repeaters. Their single-channel
2-meter rigs were big . . . bigger, even, than my
NC-300. The rigs had plenty of tubes inside them, and
the tubes had something to do with “limiting,”” though
I didn't know what that meant. My dismay peaked
when | heard how much DX could be warked with
these rigs; it seemed like an awful lot of tubes for just
talking across town. | remember thinking that “'limit-
ing’’ meant “limited DX."" Looking back on that ex-
perience, | came to my fourth conclusion: /t’s OK not
to get excited about fm.

Ted, K9YOE, was a member of the club. A DXer,
he lived at home while attending college. He had an
NC-300, a Ranger, and a three-element tri-band quad
atop his parents’ roof. Ted was — and is — the finest
operator in my recollection. His ears had the precision
of a 10,000-point, real-time Fast Fourier Transform
processor. With his 60-watt output, he managed near-
ly 300 countries confirmed, all on CW and a-m.

QST includes transmitter power class in their list-
ings of ARRL DX Contest results. In 1967 or 1968, the
top three in lllinois were ““Class C”' kilowatts; Ted
placed fourth with a “’Class A" 60 watts, followed by
any number of high-power entrants. Ted was “‘cool’’;
even my sister, who thought all my friends were nerds,
asked who he was after he came over to visit. My fifth
conclusion? You can be a ham and still be “cool.”’

Another member of Tri-Town was Qak, a friend of
Ted’s. Now WIRX, Qak had a massive station in his
basement built into a large homemade cabinet. In his
back yard, there was situated a 120-foot tower with
a TH6DXX on top and a prop pitch motor at the base.
A full-sized 40-meter dipole was attached to the boom
of the TH6DXX, and a sloping dipole for 80 rounded
off this five-band monster. Oak taught me an impor-
tant lesson: /t's OK to be extravagant with hardware.

Most addicts end up pushing the stuff they need,
eking out a living and subsidizing their habits in the
process. Amateurs are no exception — in fact, they're
licensed by the authorities, with special spectral places
set aside for their habitual indulgences.

My case is typical. Mom warned me about the habit,
and then Marty, a casual user, turned me on. My need
for DX led to harder stuff; | wanted higher and higher
antennas. | went to work in radio broadcasting. Finally,
| graduated to the Big Leagues with a degree in Phys-
ics. Now, throaugh my work, I'm an international
dealer.

Sometimes the question arises, ‘Do you want to
kick the habit? Go straight? Drink beer with the guys
at the local bar every night and watch football on TV?"
My seventh conclusion: No way!

ham radio
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the technology of

commercial television
part 2: hardware

Our ham’s-eye tour
continues — with a
close-up look at
the technology

In part 1 of this article | described the evolution of
and standards for TV signals. In this installment, I'll
describe how these signals are actuaily generated.

If you were to walk into a typical TV control room
{and I'd suggest that you do), you’d find a dark inner
sanctum glowing with the light of TV monitors and
green oscilloscopes. You'd also be greeted with sev-
eral — possibly several dozen — equipment racks load-
ed with apparently unidentifiable equipment, which is
in fact, likely to consist of sync-related devices.

Although the actual sync generator is really rather
small, every piece of video equipment must be timed
with, or “locked into’’ it. If the sync generator is the
heart of a TV station, the sync distribution system is
the arteries and capillaries. Each branch of the arteri-
al system is called a DA, or distribution amplifier. Fig-
ure 1 shows a typical sync DA system. As you can
see, this scheme allows any number of sources to be
driven. In preparing fig. 1, | stopped drawing at 16
video sources; | could have easily gone to 64 sources
with just one more generation of DAs.

These video sources can be just about anything in-
cluding cameras, VCRs, electronic digital effects, film
chains, or test signal generators. Regardiess of what
they are, station sync must be fed to all of them. Ob-
viously, the sync generator is critical to the system;
if it dies, you go off the air. If you go off the air, you
lose money. If you lose money, you lose. And if you
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lose, you wish you had a spare sync generator. Con-
sequently, most stations have a spare sync generator
ready to go on line at a moment’s notice.

If you didn’t read part 1 of this article, this part may
make little sense. If you did read part 1, you already
know all about the sync signal and why it’s so impor-
tant in TV. You may recall that | omitted satellite re-
ceivers from the list of possible video sources at the
conclusion of part 1; this is because it’s difficult to plug
your DA into a satellite and lock it up to your TV sta-
tion. So what do we do if we want to use a satellite
image in our TV station without recording it? We lock
our sync generator to the satellite instead. This tech-
nique is known as “‘gen-lock” in TV circles. A station
that’s gen-locked to a satellite will exhibit extreme sta-
bility and frequency accuracy. All satellite uplinks are
already gen-locked to atomic clocks, so if you're in
turn locked onto the satellite, you'll have atomic ac-
curacy, too. We can gen-lock a station to satellite sync
even if we don’'t want to use the video programming
from that satellite; in this case, we’re really using the
“bird” as a cosmic timer.

how it works

So, how does a sync generator work? Actually, the
generator is nothing more than a digital clock with a
few steps added. All begin with a 3.58-MHz crystal
oscillator. This oscillator is useful in certain studio
equipment needing a subcarrier (SC) input. Although
the example shown in fig. 2 is now usually built on
a single IC, it's important to understand its function.

The 3.579545 signal, being a wave, isn’t of a suit-
able shape for the subsequent digital dividers. So it
first goes through a comparator, which is a device
used to convert sine waves to square waves. (Back
in the old days we would have used a Schmitt trig-

By Eric Nichols, KL7AJ, Box 0, North Pole,
Alaska 99705
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fig. 1. Typical synch distribution amplifier system.

ger, the electronic equivalent of a toggle switch, to
do the job.) Now that we have nice square waves, we
can use them to drive our digital dividers and multipli-
ers. (As an extra credit project for you digital folks,
try to figure out how to divide by 455 using JK flip-
flops. That should keep you going for a while!)

A careful look at fig. 2 will reveal that all the impor-
tant frequency relationships necessary for TV are right
there. And you can see that the relationships allow
for quite a simple circuit, logically speaking. Remem-
ber, this was all developed before microprocessors or
even transistors were available! Certain experimental
HDTV systems rely on the ability to shift these numer-
ical relationships at will, which is an easy job with
microchips. But we’ll skip that discussion because this
article deals with NTSC (see part 1, December 1987,
page 57).

transmission line review

Before | can discuss sync distribution further, 1 need
to talk about transmission line theory. (This may be

painful for some of you, but this subject is essential).
A transmission line is a device for carrying signals from
a generator to a load. These signals can be video,
audio, sync pulses, or subcarriers. In NTSC television,
the transmission lines for video and sync pulses are
coaxial cables with a characteristic impedance of 75
ohms. The characteristic impedance of a coaxial trans-
mission line is a function of the ratio of the inside and
outside conductor diameters. Figure 3 shows the
cross section of a high-impedance line and a low-
impedance line. Notice that even though the outside
diameters of each are the same, the impedances are
different.

So, what does this all have to do with video trans-
mission? Well, if video travelled through coax cable
infinitely fast, there would be no significance. But elec-
trical signals travel through cables at a finite speed,
typically around 66 percent of the speed of light in free
space. Because of this, we have the possibility of the
signal being reflected from the receiving end of the
line, if corrective measures are not taken to prevent
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“America’s Weekly Guide to Satellite TV”

The best in satellite program-
m ming! Featuring: % Over 120

Channels listed * Weekly,
Updated Listings % Magazine

OMPARATOR

o } Format * Complete Alpha-
)f ) betical Movie Listings — o

* Sports Specials * Prime
Time Grids * Specials
* Programming Updates!

® Only $45.00 per year (52 weekly issues)
e 2 Years $79.00 (104 weekly issues)
® $1.00 for sample copy

*NC Residents must add 5% Sales Tax

Subscribe Today!

call toll free 1-800-234-0021
Visa* and MasterCard* accepted

OnSat PO Box 2347 Shelby, NC 28151-2347

STV O

VERTICAL SYNC 160 nPy

The new STV Guide con- AR

tains valuable information on sr_ml_”[][

fig. 2. Sync generator block diagram.

zoning regulations, scram-

pting. _plus‘ techni;al tips for | s
installing or updating a satel- .
lite system—and now a pre- | et ca

cise monthly guide to satel-

lite TV with the latest pro-

gram listings for over 90 N ﬁ
channels!

All this in each complete issue of STV Guide!

® Only $48.00 per year (12 monthly issues)
® $2.00 for a sample copy

*NC Residents must add 5% sales tax

Subscribe Today!

Call toll free 1-800-234-0021
Visa" and MasterCard™ accepted

LOW IMPEDANCE LiINE HIGH IMPEDANCE LINE

fig. 3. Low and high impedance transmission lines.

STV Guide PO Box 2384 Shelby, NC 28151-2384
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with IC-BP3

Full Size,

If you want a 2-meter
handheld with exceptional
features, quality built to
last, and a wide variety of
interchangeable accesso-
ries, take a look at the
ICOM IC-02AT and IC-2AT
handhelds.

Frequency Coverage. The
IC-02AT covers 140.000
through 151.995MHz and the
IC-2AT, 141.500 through
149.995MHz...both include
frequencies for MARS oper-
ation.

IC-02AT Features, ICOM’s
versatile IC-02AT handheld
has the following outstand-
ing features:

o DTMF/direct keyboard
entry
LCD readout

® 3 watts (IC-BP3 battery
pack) standard, or 5 watts
(IC-BP7 battery pack)

| ® 10 memories which store

| duplex offset and PL tone

| (odd offset can be stored in

| last 4 memories)

| e Frequency dial lock

| ® Three scanning systems:

| priority, memory and pro-

: grammable band scan (se-

| lectable increments of 5, 10,

|

|

|

|

|

I

|

|

ttery pack
15, 20, or 25kHz)

IC-2AT Features. The
IC-2AT is ICOM's most popu-
lar handheld on the market
The IC-2AT features a DTMF
pad, 1.5 watts output, and
thumbwheel frequency se-

IHigh Power|

version
with IC-BP7

Dattery pack

|
|
|
I
I
I
IC-02ATHP :
|
|
|
|
~

Often imitated,
never duplicated.
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High Power

lection. The IC-2A is also
available and has the same
features as the IC-2AT except
DTMF.

Accessories. A variety of
slide-on battery packs are
available for the IC-02AT and
IC-2AT, including the new
long-life 800mah IC-BP8
which can be used with both
handhelds

Other accessories include
the HS-10 boom headset,
HS-10SB PTT switchbox,
HS-10SA VOX unit (for
IC-02AT), and an assortment
of battery pack chargers.

The IC-02AT and IC-2AT
come standard with an
IC-BP3 NiCd battery pack
(IC-02ATHP comes with
IC-BP7 battery pack), flexible
antenna, AC wall charger,
belt clip, wrist strap, and ear
plug. See the IC-02AT and
IC-2AT 2-meter handhelds at
your local ICOM dealer

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004 Customer Service Holl

3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, ta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specilications are gpproximate and subject to change without notice or obligation, All ICOM radios significantly exceed FCC regulations limiting spurious emissions, 02ATS87
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TM2570A

TM3570A
PS 50 224.95
PS 430 189.95
CD10 109.95
TU-7 36.95
MO-1 MU-1 44.95
VS-1 54 .95
SW100A/B 64.95
SWT-1 44.95
MC-60A 119.95
MB-10 24.95
SP50B 35.95

T™ 221A 2M 45W
TM 321A 220 MHZ 25W
TM 421A 440 MHZ 35W

RC-10 219.95
PG-4G 18.95
PS20 77.95
TSU-5 39.95
SW1 DO/AB 64.95
SWT1/SWT2 44 .95
SP40 35.95
MCB0A 119.95
MC55 59.95
MC85 129 95
MB201 14.95

2BA/H — 2M 25/45
38A — 220 MHz

I ESlU '« KENWOOD ER1coM)
YAESU HT
| p2AT
. FT-23RTT TH-215AT W4AT FT-109RH
| FT-33RTT TH-315AT FT-209RH
' FT-73RTT TH-415AT
NC29 84 .95 BC-7 99 .95 BC 50 74.50
FNB9 39.95 BC-8 44 95 BC 16U 20.25
FNB10 41.95 LH4 46.95 BP-20 (AA) 15.25
FNB11 67.95 LH5 49.94 BP-21 33.95 ﬂflﬂ?,ﬂn
FNB12 59.95 MB-4 12 95 BP-22 37.50
FTT4 54 .95 PB-1 76.95 BP-23 47.00 RS7A 34 95
FTS12 61.95 PB-2 ?4.95 BP-24 49.00 RS12A 89.05
MH12A?B 41.95 PB-3 54 .95 IC-CP1 13.00 RS20A 115 95
MH18A2B 41.95 PB-4 79.95 DC-25 23.25 RS35A 174 95
LCC-28 39.95 PG3D 21.95 AD10 12.99 RS50A 25395
LCC-28 S/IM 59.95 SC-12 26.95 uT-37 42 .50 RS50m 288.95
MMB32 18.95 SC-13 26.95 uT-38 2599 VS50m 162.95
NC18B 12.95 SMC-30 42 95 ICHMS 47.00
NC27B 12.95 TSU-4 39.95
NC288B 12.95
KENWOQOD KENWOOD 3 1com

KENPRO

SP-4 31.00
SP-8 3599
IC-HM14 55.50
PS45 139.00
SM10 136.25
PG-35 95.00
AH-32 37.00
AHB-32 34.00

48A — 440 MHz

EFs

Model KR400 RC
Model KR600 RC

00D — ICOM — YAESU — AEA — ASTRON — CUSHCRAFT

=
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CALL FOR SPECIAL HOLIDAY PRICES

(215) 357-1400

ARRL—AMECO—PUBLICATION—EXAM GUIDES

STORE HOURS

MT&W 9 AM-6 PM
TH&F 9 AM-8 PM
SAT 9 AM-3 PM

Factory Authorized Service

AMECO — BENCHER — MIRAGE — ROHN — KENPRO
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KENWOOD
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HF All Ham Band 100/ Duty Cycle

CAT System
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Your home computer (or even a simple terminal)
can be used for radio data communication in six
different modes. Any RS-232 compatible com-
puter or terminal can be connected directly to the
PK-232, which interfaces with your transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer to be used as a data ter-
minal. All signal processing, protocol, and
decoding software is in ROM in the PK-232.

The PK-232 also includes a no compromise
VHF/HFICW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panel indicators for constant
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A new software enhancement
makes the AEA PK-232 the only
amateur data controller to offer
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single unit.
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status and mode indication. The 240 page manual
includes a ‘'quick start” section for easy connec-
tion and complete documentation including
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nections include external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
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any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
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fig. 4. Vidicon diagram.

this. We prevent reflections by terminating the trans-
mission line with a resistor equal to the characteristic
impedance of the line. In video, we terminate the end
of every coax cable with a precision 75-ohm resistor.

We could reverse the definition and say that the
characteristic impedance of a transmission line is that
which experiences no reflections when terminated
with a known resistance. In other words, we can send
a signal down a piece of transmission line which is un-
known and change the value of terminating resistor
until no reflections are experienced. Under these con-
ditions we can then measure the value of our termi-
nator, and then know that the characteristic
impedance of our line is the same value. Fortunately
we don’t have to do all this in real TV, because we
use only cables known to have a 75-ohm impedance,
but we can still terminate a cable improperly by either
using too many terminations or terminating the cable
somewhere other than the end {non-terminal termi-
nation!)

What does an improperly terminated signal do? De-
pending on the nature of the original signal, reflections
can manifest themselves in different ways. If the sig-
nal is continuous, such as an RF carrier, the signal
reflected from the unterminated end recombines with
the power going the “‘right’’ direction to form stand-
ing waves. These standing waves are voltage lumps
and valleys which repeat at periodic intervals from the
end of the cable. Also the input impedance will no
langer be equal to the characteristic impedance of the

line at every point on the line. Instead, we’ll have a
high SWR. If the generator is an RF transmitter, retun-
ing of the “"finals’’ may be necessary to deliver full
power into the line. Also, under certain conditions, a
high SWR may cause undue stress on marginal coax
cable. '

Video and sync signals, by their very nature, are not
continuous, and therefore reflections do different
things to these signals. Since pulses from sync gener-
ators are of very short duration, it's unlikely that a
forward-going pulse and reflected sync pulse would
ever overlap each other. So “standing waves,”’ as
most radio people know them, aren’t the real prob-
lem. Instead, a sync pulse reflected from the end will
be re-reflected from the sync genrator and will reap-
pear at the load end in a more or less random time,
depending on the length for the cable. This causes
““ghosting’’ or double-syncing. Unfortunately, these
ghosts can’t be removed by reorienting the receivng
antenna or twiddling the fine tuning knob on the re-
ceiver; instead these ghosts will be built into the trans-
mitted signal!

The point of this is to say that it's a good idea to
terminate the cables in a TV plant properly. But proper
termination of the cables hasn’t solved all our prob-
lems. You’d think that at 66 percent of the speed of
light you wouldn’t have to worry about the time it
takes for a video signal to get from point A to point
B in a studio. Unfortunately, nothing could be further
from the truth. One of the big headaches in TV engi-
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neering is trying to insure that all the video sources
arrive at the switcher {more on switchers later} at the
same time.

Small mis-timings usually result in tiny color phase
{hue) shifts between sources. This can usually be cor-
rected electronically at the receiving end. Longer mis-
timings result in a visible left-right shift of the picture.
The only way to correct this is to make sure that all
the video cables are the same length. This, of course,
means that every cable is as long as the longest cable,
regardless of whether you need that much stretch or
not. Thatis why the first thing most peopie ask when
they see a control room is, "’"Why do you have all that
extra cable lying around?”’ I'd love to cut all the cables
to just the right length and neatly bundle them some-
where, but I've never seen a TV control room where
it worked out that way. TV is one place where you
first make it work, and then you try to make it pretty.
When you finally do find a place to put all the cable,
someone wants to add a new video source, and then
you go through it all over again.

video sources

Now that we've temporarily exhausted the subject
of coax cables, let’s talk about video sources. The first
and most basic video source is, of course, the cam-
era. | could trace the history of camera tube develop-
ment, but I’ll stick with the most common type of
““gyeball,”” the vidicon. (There are several varieties of
vidicons known as saticons, plumbicons, and Ledi-
cons, but these are only chemically different; the
actual wiring is about the same.)

A vidicon is essentially a backwards TV picture tube.
Instead of using an electron beam to control the emis-
sion of light, we use a property known as photocon-
ductivity to control an electric current. The main
difference is that the screen of a vidicon is very small
and perfectly flat. The screen of the vidicon is coated
with a photoconductive layer of antimony sulfide. If
we were to focus a visual image on the surface, we
would, of course, have light and dark areas. The light
areas are highly conductive, while the dark areas are
resistive. As in any other tube, an electron beam emit-
ted from a hot filament is focused to a very thin beam
with magnetic yokes (coils). This electron beam is
scanned across the glass disk by magnetic yokes much
as it is in a TV receiver. The vertical deflection yoke
does the same thing at a 60-Hz field rate. When a
beam hits a light spot, it flows out of the signal elec-
trode with ease. When it hits a darker spot, less elec-
tron current flows out the signal electrode. This signal
fluctuates in accordance with the scan and illumina-
tion of the vidicon surface. Obviously, the narrower
the electron beam, the better the resolution of the vidi-
con. Keep in mind that a full-size raster must be con-
centrated on a vidicon with a 0.66 inch face diameter.
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fig. 6. Quadrature modulation.

The output of a vidicon is extremely weak and is
not linear (i.e., in direct proportion) to the light falling
upon it. The weak signal is accommodated by using
a low noise field effect transistor. {This used to be
done with low-noise triode tubes such as those in the
famous Nuvistor series.) This preamplified signal then
goes into a gamma corrector. Gamma is the mathe-
matical name for the non-linear voltage characteris-
tics of a vidicon. A gamma corrector is just an amplifier
that has an amplification characteristic that is equal
but opposite to that of the vidicon. What we get out
of our gamma-corrected preamplifier is a video signal
of a voltage directly proportional to the light level.
Without gamma correction, we have contrast that
looks washed at medium gray levels — not very pleas-
ant to watch.



the sync adder

Now all we have to do is take our video signal and
add it to our station sync. The device that does this
is called a sync adder; its product is called composite
video, or video + sync. Most cameras have internal
sync adders.

Now we can take our composite video signal and
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fig. 7. | and Q balanced modulators.
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feed it to a monitor by means of a properly terminated
75-ohm coaxial cable transmission line. Voilal A pic-
ture appears.

it's all done with mirrors

If we want a color picture, we just have to do the
above three times; once for red, once for blue, and
once for green. Figure 5 shows a color separator for
a three-gun color camera. As you can see, it's all done
with mirrors. There's actually no difference in the ac-
tual vidicons; the only difference is in the color light
that's fed to them. A vidicon doesn’t know anything
about the color of light hitting it. It simply knows how
much is there. You can't tell blue video from red video
from green video, either.

A dichroic is a mirror that transmits one color light
and reflects another. | don’t know how it's done, but
expensive as they are, I’'m not surprised that they do
it so well!

The dichroic/mirror system separates all visible light
into one of three vidicons. Now, what about colors
that are neither red, green, nor blue? Are there any
colors that never get transmitted at all? Yes! This is
where all that psycho-visual testing (see part 1) came
in: to determine which color frequencies we could do
without. As it turns out, by combining the primary
colors (red, green, and blue) colors, not enough gets
left out to be easily noticeable. This is fortunate be-
cause we have only three colors to work with when
we play the whole thing back. Fortunately, with only
three colors, we can fake just about any color neces-
sary. White is a combination of all three colors — but
not in equal parts; 30 percent red, 59 percent green,
and 11 percent blue gives you white. Now do you see
why TV is such fun?

As | said in part 1, when no color information is pres-
ent on a video signal, we have no 3.58-MHz subcar-
rier. Our video signhal contains only luminence or
brightness information. This occurs when the output
from all three vidicops is in the 30:59:11 ratio. We
achieve this by means of quadrature modulation or
“IQ"" modulation. “IQ" stands for ““in phase and quad-
rature.”’ (Quadrature simply means 90 degrees out of
phase.) Although some knowledge of trigonometry is
helpful in understanding quadrature modulation, it's
not essential. Basically, it consists of adding two car-
riers at 90 degrees and allowing them to add or sub-
tract from each other by shifting their relative phases.

-Figure 6 shows this action. The top drawing shows

the normal 90-degree phase between and 1 and Q. The
middle shows the Q shifted to the left so that the two
signals are in phase (0 degrees shift) and add. The bot-
tom shows the shift to the right of Q and how the sig-
nals cancel out, leaving no amplitude on the resuitant.
in every case, though, the individual | and Q ampli-
tudes are the same.
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tators will be unbalanced, allowing some 3.58-MHz
carrier to leak out. This carrier will be compared in
phase to the color burst in our receiver {see part 1)
and decoded to give the right color.

the switcher

Now that we've generated a color signal with our
camera, we need to run it to the switcher, the brains
of the TV station. A TV switcher is just a switchboard
that selects video sources. However, it must do so
without introducing any visible glitches. It does this
by switching during the vertical interval, that period
of time between the frames when nothing is show-
ing. How does the switcher know to do this? That's
right; it's fed sync from the DA system.

When you push a button to select another camera
or, for example, a VCR, the switcher waits a 30th of
a second or so until it sees a vertical sync pulse and
then throws the switch. In actuality, the switches in
the video path are saturated FETs, which make almost
ideal video gates.

Switchers can do other things besides selecting
sources. They can do fades, wipes, and synthetic
coloring. Switchers that do this are called SEGs, or
special effects generators. A vertical wipe is easy; all
the switcher does is wait a precise amount of time after
the vertical interval to switch from one source to the
next. This timing is selected by a joystick or fade/wipe
bar. As the bar is moved down, it merely increases
the delay time between the vertical interval and switch-
over time. For those of you familiar with test equip-
ment, this is identical in function to the “delayed
sweep’’ mode on an oscilloscope.

After we do our switching, we need to run our sig-
nal to our transmitter. If our transmitter is on a dis-
tant hill, we send our video to a studio transmitter link
{STL), which is no more than an fm microwave trans-
mitter operating at 2, 7, or 13 GHz. STLs are extremely
wideband; this aliows us to get video from point A to
point B with no measurable distortion.

Before we feed our STL or transmitter, we usually
run our video through a processing amplifier or ’‘proc
amp.’’ This device cleans up any garbage our sync
pulses have accumulated in their course through the
switcher, Also, unless you're using 2-inch quadruplex
videotape equipment, the sync level is going to be
pretty lame even before it gets to the switcher. For
some reason, 3/4-inch and 1/2-inch helical VCRs can’t
reproduce a decent sync pulse. The proc amp also
allows us to adjust color burst amplitude and phase,
and to set overall video modulation and setup level.
it's sort of a final inspection before the signal hits the
airwaves.

The first thing our video sees when it reaches a
transmitter is a receiver equalizer or “predistorter’’ that
compensates for delay time errors all TV receivers ex-

66 January 1988

perience because of the intercarrier sound system
mentioned in part 1. Rather than require that receivers
fix their own problems, the FCC makes the broadcast-
er compensate for poor receiver design by introduc-
ing the opposite problem at the transmitter; hence the
name ‘‘predistorter.”” Without receiver equalization, a
color receiver has a comic effect; this is caused by the
color information taking longer to get through the re-
ceiver circuitry than the luminence information. So the
receiver equalizer introduces an equal but opposite fre-
quency vs. time delay before it even gets to the trans-
mitter. The receiver equalizer uses circuits known as
all-pass filters to do this.

After we've butchered our perfectly good video with
our receiver equalizer, we run it into an optional dif-
ferential gain corrector. This is similar to a gamma cor-
rector except in that it compensates for nonlinear
responses in the power amplifier of the visual trans-
mitter. Usually this circuit is bypassed when the tubes
are new. As they get “’soft,”” we can start adding gain
correction. When the gain corrector can no longer do
the job, we change the tubes. {Not a pleasant task at
a minimum of $5000 for a moderate-power VHF trans-
mitter. The price rises to $35,000 for a typical UHF
transmitter. )

From here, it goes into an endless variety of modu-
lators. The trend these days is to use a low-level modu-
lator so we can use the same exciter to run any power
level of transmitter. Our output power is then deter-
mined by how many stages of linear amplifiers (after-
burners} we want to use. Our Harris BT5L transmitter
uses a diode ring modulator, similar to the type used
in many Amateur SSB transmitters. This system is
very linear and broadbanded — i.e., high fidelity. Next
we eliminate the lower sideband with a novel type of
filter called a SAW (surface acoustic wave) filter,
which is actually an electromechanical device that uses
the properties of shock waves rippling across a piezoe-
lectric crystal to achieve very precise frequency filter-
ing. It requires no adjustments or tuning.

All this is done at about 37 MHz. From here, it's con-
verted to the channel of operation. Almost all TV trans-
mitters are hybrid — i.e., they use both tubes and
solid-state devices. Vacuum tubes still offer clear ad-
vantages at high power ievels.

Next we take our high power output signal and run
it through a diplexer. Doing this allows us to use the
same antenna for both transmitters. Both the diplex-
er and antenna are designed for optimum bandwidth.
The system must exhibit less than 1.05:1 SWR over
a 6-MHz wide channel. The shape of the batwing an-
tenna is the key to this bandwidth. By using two bat-
wings positioned at right angles and fed 90 degrees
out of phase electrically, we can achieve a nearly cir-
cular radiation pattern (see fig. 9).

Figure 10 gives a crude explanation of how a bat-
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fig. 10. Evolution of batwing.

wing shape ensures broad bandwidth. The short di-
pole is resonant and works well at the top end of the
channel. The long dipole is resonant at the bottom of
the channel. By making a batwing sheet, we actually
have an infinite number of dipoles of different length,

Any frequency signal falling within the 6-MHz limit will
find a dipole of the correct length. This scheme has
no effect on the directional characteristics of the sys-
tem. Batwing antennas are all horizontally polarized.
Circularly polarized TV antennas follow configurations
other than the batwing, but that’s a different subject
altogether.

One major refinement of the batwing that makes this
description a little too simple is that these things are
firmly bolted to a solid steel pole. A few tricks are
necessary to make the pole look like it isn't there, elec-
trically speaking. Because the use of insulators is pro-
hibited mechanically, the problem becomes even more
amusing; actually, it isn't as difficult as it may seem,
though it does requires some understanding of ad-
vanced transmission line theory. We use the principal
of shorted stubs, sometimes facetiously called “‘con-
ductive insulators.”

Speaking of transmission lines, these antennas are
fed with 50-ohm transmission line, which is standard
practice for RF power applications. Unlike flexible
coax, 50-ohm TV transmission line measures 1-1/2
inches in diameter, contains solid copper pipes for
both inside and outside conductors, and is very
expensive . . . but then again, so is most of the materi-
als and equipment that are used in TV.

Though I've now described a TV station from vidi-
con to antenna, |'ve obviously left many questions un-
answered. But by now you should at least know what
those questions are. As | mentioned at the beginning
of part 1, NTSC isn't the perfect system, but it works.

If you think you could do the job better, you're prob-
ably right — and there's probably a TV station some-
where that ceuld use your ideas.

ham radio
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ode to older oscilloscopes

handy boat anchor
monitors i,
tunes RTTY signals

Old tube-type oscilloscopes are often available at
flea markets at very little cost. Until the 1940s and 50s
or so, oscilloscopes produced for most technical work
were ‘‘recurrent sweep’’ models. This meant that the
spot of light on the tube face swept continuously
across the tube face, whether there was a signal to
monitor or not.

Shortly thereafter the design of general purpose
scopes underwent several dramatic changes. Older
scope designs were inadequate for the tasks demand-
ed of them by technicians and engineers. As newer
designs evolved, the recurrent sweep type was re-
placed by the "‘triggered’’ sweep, in which the spot
of light on the tube face swept across only when there
was a signal present. By allowing the signal to con-
trol the sweep, a much more stable visual display was
obtained. Better response at higher frequencies was
another welcome improvement.

The newer scopes were easier to use, and would
do things that the older models would not: for exam-
ple, they would provide more accurate traces of higher
frequency signals than the older ones. The sometimes
jumping, jittery trace of the older recurrent-sweep
scope was now replaced with the rock-solid, easily
controllable, triggered trace.

The newer scopes were such a pleasure to operate
that, by comparison, the ones they had repiaced came
to be viewed as relatively worthless relics.

Although the really worn-out older scopes are prob-
ably better left on the scrap heap, many of them are
still in fair shape, and remain good performers for some

uses. Note that | say “‘some uses.” | don’t mean to
suggest that the older models are at all comparabie
to today’s scopes in performance; they are not. On
the other hand, the older scopes can perform several
tasks that are of considerable interest to many hams
and radio buffs, and do them quite well. Let’s take a
look at some of these applications.

rf applications

One useful application is the viewing of signals
tapped from your receiver’s i-f section. Some receivers
and transceivers have an output jack for this function.
When used in this application, your scope trace will
show you such things as the modulation characteris-
tics of received signals in phone work, or the keying
characteristics of CW signals (see fig. 1A and 1B).

Once | was given an older scope when | bought
some other items at a flea market. Sometimes these
old scopes work without repair; others may need
minor repair. Luckily | found that all mine needed was
the replacement of two tubes. /f you tinker with the
innards of an oscilloscope, remember that there are
very high voltages in most of these units. Reduce the
chances of sending an electrical current through your
heart by following the slogan, “One hand in the cir-
cuit, one in a pocket.” My “free’’ scope now sits
alongside my operating tabie {see fig. 2). Using it to
view signals from my transceiver’s i-f, | find it's a
pleasure to be able to check the received signals by
just glancing at the CRT. Such an accessory provides
an education in judging signal characteristics.

Other if applications for some of these scopes stem
from the fact that, on various models, there was a
means of connecting the test leads from rf signal
sources directly to the deflection plates of the CRT
itself! To locate the connections to these plates, look
for a small porthole on the side of the case, near the
neck of the CRT. The direct connections were neces-

By W. Clem Small, KR6A, R.R. 1, Box 181,
Salisbury, Vermont 05769
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fig. 1. Scope traces: (A) sideband signal: (B) CW signal.

sary for rf work because the amplifiers used in these
scopes had a much lower frequency response than
those used in modern scopes. So by going directly to
the CRT tube elements and bypassing the amplifiers,
the amplifier-response problems were solved! By this
direct-connection method, the older scopes could be
used to view rf signals in the hf region and beyond.
Most radio handbooks include examples of other
applications appropriate for these older scopes.

tuning indicators
RTTY, AMTOR, and other popular modes of com-
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fig. 2. Two recurrent-sweep scopes are used; larger to moni-
tor receiver i-f, smaller as RTTY tuning indicator.

munication perform only when the received signals are
properly tuned in. Many of the interfaces in use for
these modes of communication have outputs that can
be connected directly to the inputs of the older scopes.
The ease of tuning in a reluctant RTTY or AMTOR sig-
nal with a scope indicator can be appreciated only by
one who has experienced it (see fig. 3). The new LED
tuning indicators do work to a degree, but when it
comes to tuning in a difficult signal, they don’t hold
a candle to an oscilloscope of any vintage. The older
scopes are superb for this application. (I have a small,
old Heathkit scope that's great for this job. That scope
is located above, and to the right of the transceiver
- see fig. 2.)

fig. 3. Common ellipse pattern seen when turning the
mark and space of an RTTY signal.
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ARRL HAMFEST OF THE AMERICAS
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DADE COUNTY YOUTH FAIR GROUNDS
Tamiami Park, 10901 S.W. 24 Street (Coral Way), Miami, Florida

FREE PARKING 15,000 VEHICLES * * LICENSE EXAMS
1,000 INDOOR SWAP TABLES * PACKET RADIO PROGRAMS
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DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135 Available . . .

December 1st
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audio too!

® We mustn’t forget that the old scopes did a pretty
fair job in audio work. Looking for distortion, clipping,
and the like is a simple matter with a scope. Figure
4 gives an idea of how easy it is to see distortion pres-
ent in audio signals.
Next time you come across one of yesterday's oscil-
loscopes, think of all the fun — and even education
S | — that you can get by applying one or more of the
ideas covered above. With the price range of contem-
porary scopes in the hundreds and even thousands of
/ dollars, using yesterday's scopes today isn't such a
\ ,f bad idea after all.
\ ham radio
\\ //. —
B // —
; e
S SPECIAL PURCHASE
e FROM THE PUBLISHER
P S ALLOWS US TO
SLASH THE PRICES
ON THESE BOOKS
;.i-..___. ""'--..____‘- |"""\\
.';fI .\.
\ PROGRAMMING FOR THE TI-59 AND
| | HP-41 CALCULATORS
by Paul Garrison
To take full advantage o! your hand held calculator s
power, you need 10 learn how to program it. Clear
\ easy-to-understand instructions make programming a
\ snap! Over hall the book has practical programming
i applications that will solve some very complex
' problems 1982, 294 pages
N s — / T-1442 Was $1295 SAVE $8  Softbound $4.95
\ _/'. |

a3 MICROCOMPUTERS IN AMATEUR RADIO
by Joe Kasser, G3ZCZ
Computers can be used n a number of ditferent
ways in your Hym shack. They can be used lo con
trol your ng, predict propagation, control antennas
and hundreds of other applications. Kasser explores
the possibilities in this book  Includes interface /0
devices, system categories. programming the micro
computer and much more. Greal reading 1981,
307 pages

T-1305 Was $15.95 SAVES11.00 Softbound $4.95

ARE
SOFTWA ™ SOFTWARE FOR
AMATEUR R AMATEUR RADIO
o 2w wanann, A28 by Joe Kasser, G3Z2CZ
Packed with practical computer applica
tions and tested and de-bugged programs
that can be simply adapted to almost any
microcomputer Includes BASIC program
ming concepls as well as how 1o interface
your compuler to your radio, digital com
. / munications and more 1984, 284
4 pages
- f
N ) ek T-1560 Softbound $4.95
— Was $15.95 SAVE $11.00
fig. 4. Oscilloscope waveforms: (A) undistorted square-
wave; (B) square-wave output from circuit with poor low BUY ALL 3 SPECIAL 5$44.85 VALUE at retail
frequency response — notice tilt on “flat” portions; (C) ;
square-wave output from circuit with poor high frequen- T-SPB 5”1"?"'95 I
cy response — notice rounding of corners. SAVE $33.90 WOW What a Deal!!!!!!!
ham, -
radio..... BOOKSTORE
GREENVILLE, NH 03048 603-878-1441
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D5-3200

N

Now you can have the BEST in a radio data communications terminal with the NEW DS-3200.

Recognizing the chief weakness of previously available
computer-based terminals is RFl generation and sus-
ceptibility, HAL has designed the fully-shielded DS-
3200 for operation in the radio data communications en-
vironment. No longer do you have to QRT when that rare
DX station’s signal dips near the naise level!

The DS-3200 is provided with an extensive RTTY soft-
ware package which emulates the operation of our
MPT3100/DSK3100 combination for message process-
ing and handling. Continuous save to disk of all received
text, direct transmission of selected files from disk, and
full editing capability are just afew of the features of this
“user-friendly" software package. Plus, we have Includ-
ed the |latest release of MS-DOS with GW BASIC!

The built-in RS-232C serial port allows the use of the
DS-3200 with an external demodulator such as the HAL
ST-5000, ST-6000, or ST-8000. Or, add the HAL PCI-2000
for a completely self-contained RTTY/CW terminal and
demodulator. Also, with the use of a second RS-232C
serlal port the DS-3200 can be used with your favorite
TNC on Packet!

The DS-3200 with its IBM PC XT-style architecture gives
you virtually unlimited flexibility for future expansion.
Here is alist of just some of its hardware features: 8088
CPU, 640KB RAM, RS-232C Serial Port, Parallel Printer
Port, Clock/Calendar with Battery Back-Up, Two 360KB
Floppy Disk Drives OR One 360KB Floppy and One
20MB Hard Disk Drive, HERCULES-compatible Mono-
chrome Graphics Adapter with High-Resolution 12 Inch
Monochrome Video Monitor.

The DS-3200 is THE choice for modern radio data communications.
Write or call for complete specifications on the NEW DS-3200.

HAL Communications Corp.

Government Products Division o arice: 1B M Fittornatimal Bissinass Maohinss
Post Office Box 365 Corporation

Urbana, IL 61801 MS-DOS. Microsoft Corporation

(217)367-7373 TWX 910-245-0784 HERCULES, Horosas Computer T

HERCULES. Hercules Compulter Technology
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PRACTICALLY SPEAKING ... 7= i

drift and shift

Few circuit problems are less wel-
come than frequency drift — a grad-
ual change of frequency, usually as a
function of temperature — and shift,
an abrupt change of frequency. Al-
though the causes of these two relat-
ed phenomena are different, they're
often confused with each other.
There's also a difference between
problems with new projects and drift
in old equipment that once worked
well. In a newly constructed project,
or in new equipment from less reput-
able sources, the problem may well be
an inherent error in the design. Some
of these errors are easily corrected,
while others are not. In equipment that
once worked well, however, it's more
likely a matter of a failed component.

frequency shift problems

Resonant circuits in modern elec-
tronic equipment might be LC tuned
by a combination of inductance and
capacitance, or tuned by a piezoelec-
tric resonator element (‘‘crystal”). In
either case, the cause of a sudden un-
wanted shift of operating frequency
is usually related to some form of
mechanical trauma somewhere in the
circuit. In other words, some com-
ponent has either broken down or
suffered an intermittent connection.

Figure 1 shows a partial circuit of
an oscillator. The resonance of this cir-
cuit is determined by the combination
of C1, C2, C3, and L1. If any of these

components fails, changes value, or
becomes disconnected, then the res-
onant frequency of the circuit will shift.
If coil L1 fails, the circuit will probably
cease oscillating, so the fault will be
obvious. But what if one of the capa-
citors fails? In that case, the circuit
may well continue oscillating, but at a
different frequency than before.

fig. 1. Frequency-setting components of
a variable frequency oscillator.

The trimmer capacitor was selected
for our example in fig. 1 because those
components seem especially at fault.
After many years of experience, | can
attest that trimmers seem to have a
high casualty rate. Perhaps the worst
offenders are the half-turn type that
use silver deposited on a pair of cer-
amic surfaces. The mica compression
types also fail, but at a lower rate than
the other types. The failure mechan-
ism seems to be looseness in the ad-
justment screw. Tap the capacitor
gently with an insulated probe, and

note whether or not the shift occurs.

Don’t make the mistake of assum-
ing that the other forms are fault-free
— far from it. Every form of fixed
capacitor has at least a small failure
rate, with failure usually attributable to
disconnected leads inside the body of
the capacitor.

Alsa, don’t overlook the possibility
that the problem is due to the solder
connections on the capacitor, espe-
cially where the capacitor is mounted
on a printed circuit board that flexes
easily. Although some bad joints slip
past the eye of the factory Quality
Assurance (QA) inspector — and sub-
sequently last for years before failing
— others die an early death because
of trauma or flexure of the board. In
addition to solder joint breaks, it's also
possible that the printed wiring track
is cracked. In both cases, a little solder
and a hot iron will solve the problem.

One of my colleagues is a ham who
has a receiver-transmitter pair that was
once the top of the line in Amateur
circles. He noticed that the formerly
very good receiver dial calibration was
now about 25 kHz off. On inspecting
the local oscillator VFO circuit, he
found that the LO VFO contained a
number of small fixed capacitors in
addition to the frequency-setting trim-
mer and the main tuning variable
capacitor. He made a few quick calcu-
lations of resonance to see which, if
any, would result in about 25-kHz shift
if it were open. He quickly identified
a 27-pF unit that was part of the tem-
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oscillator.

fig. 2. (A) LC-tuned VFO showing resonant tank circuit: (B) Piezoelectric crystal

perature compensation circuit. A new
27-pF N1500 unit solved the problem.
When you find a disk ceramic capa-
citor with a specified temperature
coefficient, please don't make the mis-
take of thinking that a low-temperature
coefficient type is a better replace-
ment. And don’t use another disk with
a different temperature coefficient!
On older receivers, be sure to exam-
ine the main tuning capacitor for prob-
lems. | once had a terrible problem
with a piece of equipment that exhibit-
ed both shift and drift in magnificent
proportions. Although employed in a
communications shop at the time, |
didn’t get around to fixing the receiver
for several months (the cobbler’s kids
go-without-shoes syndrome). When |
looked into the problem, it turned out
to be dirty grease under the rotor
grounding spring on the main tuning
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capacitor. That capacitor rotor is nor-
mally grounded to the chassis through
its own frame. But because the rotor
must move, a brass or steel ground-
ing leaf spring or “’spider clip’ is usual-
ly placed around the rotor at the front
bearing. The spring or clip grounds the
rotor to the frame. But in that case,
dirty grease had built up under the
spring. Rather than causing operation
to cease, however, the grease caused
massive frequency shifts, drift when it
wasn’t shifting, and a sad tendency
towards microphonics.

Another problem in older receivers
is poor grounding. |'ve seen frequen-
cy shift problems in many car radios,
in two-way radios, and in other rf
equipment caused by poor grounding
or cracked ground tracks on the print-
ed circuit board. In one infamous fm
model, the fm front end was ground-

ed at only two points on the printed
circuit. If that wasn’t bad enough,
the ground ran around the edge of
the card, and was stressed at one
point. . . where cracks tended to de-
velop. Although the circuit wouldn’t
cease oscillating, the extra several
inches of ground line on a flexing
board caused operating frequency
shifts. | suspect that the cause of the
frequency shift was the added induc-
tance of the printed circuit ground
path.

At VHF frequencies the effect of dis-
tributed inductance and/or capaci-
tance is more profound than at low
frequencies. Again, judicious use of a
soldering iron not only repaired the
break but also added strength to the
weak point.

frequency drift problems

Unfortunately, most electronic com-
ponents exhibit some temperature sen-
sitivity. This sensitivity is usually
measured in terms of a temperature
coefficient which specifies a certain
shift of value in parts per million (PPM)
per degree Celsius of temperature
change. The temperature coefficient
(or, casually, ‘‘tempco’’) can be either
positive or negative. A positive tem-
perature coefficient (PTC) indicates
that the component value will increase
as temperature rises and decrease as
temperature falls. A negative temper-
ature coefficient (NTC) indicates that
the value will decrease as temperature
rises and increase as temperature falls.

Most inductors used in oscillator cir-
cuits have a PTC problem. The value
of inductance (in microhenrys) is de-
termined by the coil dimensions and
the number of turns of wire. While the
turns count remains constant, the di-
ameter, length, and size of the wire
used in the inductor are temperature-
related.

The temperature coefficient of in-
ductors can be minimized by design.
If the inductor uses Litz wire {or some
other low-tempco wire) and a low-
tempco coil form, then the temperature
coefficient is reduced tremendously.
Old-fashioned cardboard forms are
terrible sources of drift. According to
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PACKET CONTROLLER

L USES TNC-2 EPROMS INCLUDING NET/ROM. FIRMWARE VERSION 1.1.5 PROVIDED
2 32K RAM AND 32K EPROM STANDARD
" SUPPORTS BOTH RS-232 AND TTL COMPUTERS, 300-19,200 BAUDS
" EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH. ONLY 5" x 7
* WATCHDOG TIMER, MODEM DISCONNECT HEADER, 12V DC OPERATION.

$119.95

READY TO USE - NOT A KIT

IN KIT FORM -- $129.95
INTERNAL TUNING INDICATOR --

THE BEST VALUE IN A VHF/HF TNC 0%
PAC-COMM TNC-220

WITH TUNING INDICATOR $179.95

NOW WITH 32K RAM STANDARD, FIRMWARE VERSION 1.1.5
SELECT EITHER HF OR VHF RADIOS FROM THE KEYBOARD.
SUPPORTS RS-232 AND TTL COMPUTERS

$44.95

PACKET TERMINAL PROGRAMS

$149.95

PAC-PRO (PC) .....ccoiinncinirainenn.. $20.95
DIGIPACK Il (PC) ..coccvnnriinns e $49.95
MACPACKET (MAC) . $49.95
MACKET (MAC) ..o $39.95
COMMODORE 84 ... ... $19.985

TNC-200, TNC-220 VERSION 1.1.5 EPROMS

$10.00

12v WALL MOUNT POWER SUPPLY $9.85
RS-232 CABLE $9.95, C-64 CABLE $12.85

ACCESSORIES:

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

TOLL FREE

o
——

=

TECHNICAL INFORMATION
7:30 AM - 11 PM EASTERN

(ORDERS ONLY)

800-223-3511

( Pac-Comm. 3652 West Cypress St., Tampa, FL 3360'D

(813) 874-2980

EXCEPT FLORIDA

FLORIDA ADDRESSES ADD 5%. $3.00 SHIPPING/HANDLING PER ORDER

TELEX: 650-288-1526 MCI
FAX: (813) B872-B696
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AMATEUR 'RADIO MAIL LISTS

Self-stick 1x3 labels

#+* NEWLY LICENCED HAMS ***
*++ ALL NEW UPGRADES ***
*+* UPDATED EACH WEEK ***
Total List = 462,728 (ZIP sorted)
Price is 2.5 cents each (4-up Cheshire)
BUCKMASTER PUBLISHING

Mineral, Virginia 23117
703:893-5777

.

Half-Square QRV-DX Monobanders

Work DX with No Tower and No Amplifier.
Cut noise, cut near sigs, build DX sigs, kill QRM.

10 Meters 15 Meters 20 Meters 30 Melers
$29.95 $39.95 $49.95 §59.95
Broadside Pattern, Low Profile, Coax Feed, Ready 10 Use

o Highest DX Gain per Dollar

wase When ordering add $5 Postage & Handling

1971 North Oak Lane AntennasWest

Provo, UT 84604-2138 we{T}> (801) 374-1084
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Factory-less,
jumper-less,
ROM:-less programming.

With the new S-COM 5K Repeater
Controller, you'll be able to configure
your repeater remotely — using DTMF
commands. Only the 5K offers this

capability for just $189, wired and tested.

S-COM Industries
PO. Box 8921

Fort Collins, CO 80525
(303) 493-8316

3Ll

CONTACT YOUR DEALER

FOR MORE INFORMATION
Amateur Radio Baluns-
Traps-Remote Coaxial Switches
Or Write To:

UNADILLA DIV. of ANTENNA'S ETC.
P.0.Box 215 BV ANDOVER, MA. 01810
617-475-7831
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standard wisdom, the best forms are
ceramic, but that that’s not true any
longer. Fiberglass and other synthetic
materials now provide better tempco
characteristics.

Capacitors are also sources of tem-
perature coefficient problems. Ceramic
capacitors are available in either PTC,
NTC or no-TC versions. Markings of
“"Nxxx'" and “Pxxx’" indicate the direc-
tion and value of the temperature co-
efficient. For example, an "“N750" is an
NTC device with a tempco of 750
PPM. The capacitor marked “NPQO"’
has a low tempco, but it isn‘t precise-
ly zero — as some people find out to
their chagrin when they try to substi-
tute really low-tempco caps with NPO
ceramic units. In general, silver mica
and polystyrene capacitors are the
lowest-tempco units available.

So why not make all capacitors with
low or nearly zero tempcos? Because
they're sometimes used in temperature
compensation circuits. Figure 2 shows
two forms of oscillator, one LC tuned
and the other crystal tuned. Both of
these oscillators seem to have “extra’’
capacitors in the circuit {for example,
C2 in fig. 2A and C1 and C2 in fig.
2B). In these cases, the extra capaci-
tors are used for temperature compen-
sation. They typically have small values
compared with other circuit capacitors,
but have precalculated temperature
coefficients that will cause the capaci-
tance to change a predictable amount
with changes in temperature. Both cir-
cuits, even the crystal oscillator, will
change frequency with changes in cir-
cuit capacitance, so the tempco of the
compensation capacitors forces the
frequency to change in a predictable
manner. The idea is to counter the
positive temperature coefficient of the
inductor with an equal and opposite
direction temperature coefficient of the
capacitors.

Unfortunately, even some manufac-
turers don’t understand drift., Several
years ago, in my column for Wor/d-
radio, | passed along a request for
information sent in by an Amateur
working in the jungles of central Amer-
ica. He had a low-cost transceiver that
had made a brief splash on the Ama-

78 January 1988

AUDIO QUTPUT

MIXER

2

LOCAL

AFC CONTROL VOLTAGE

DETECTOR

1, M
ll>3

OSCILLATOR

ol

0.00!

fig. 3. (A) Block diagram of a VHF-FM receiver. (B) VHF-FM receiver local oscillator
with varactor automatic frequency control.

teur market. His problem was that it
drifted badly, and, in fact, had always
drifted, even when it was new. My re-
quest was answered by an engineer at
Stoner Communications who passed
along the information that the rig had
been designed by a consulting design
engineer whose reputation is spotless.
His name is well known to technically
oriented Amateurs, but in this case |
suspect he would prefer to remain
anonymous,

The designer reported that the orig-
inal prototypes and first production
units had a drift spec of 100 Hz in the
first 15 minutes, and 50 Hz per hour
thereafter . . . not terrific, but good
enough for an inexpensive rig. The
early rigs actually met the specifica-
tion. So what happened?

According to the designer, the orig-
inal design used Litz wire in the VFO
inductor and a special low-tempco
fiberglass form. The VFO also used
DM-25 silver mica capacitors, except

for a couple of ceramics used for tem-
perature compensation. The inexper-
ienced manufacturer, however, had
employed a “kid technician’” to re-
design the rig to make it cheaper to
produce. He replaced the Litz wire
with enameled wire, the coil form with
an off-the-shelf ceramic type, and the
DM-25 SM capacitors with NPO disk
ceramics. The result was a disaster.

Figure 3A shows the block diagram
of an fm receiver. The local oscillator
(fig. 3B) is kept on-channel by a dc
control voltage from the automatic fre-
quency control (AFC) output of the fm
detector stage. The actual mechanism
of frequency control is the variable
capacitance (varactor) diode in the os-
cillator circuit {CR4 in fig. 3B). This
type of diode is used in both LC-tuned
circuits, as it's used in broadcast
receivers as well as in crystal-con-
trolled units used in communications
equipment. If the varactor becomes
defective, it will cause a frequency
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* REGISTRATION *

$6 Advance » $8 At Door
Banquet $12.50
Air-Conditiond Swap Table Area
Tables $25.00 ea.

Swap Table Area Open
Friday at Noon

Get your Suntan as you Tailgate.
Four Hundred Positions

Build your

next vacation

around the south-

land’s most popular
Hamfest, at the hub of

the greatest entertainment
and activity center in the east.

WHILE HAMCATIONING
TAKE IN THE SIGHTS AT:

* Disney World * Sea World
* Kennedy Space Center * Epcot
* Daytona Beach * Church Street

Station * Busch Gardens

* Cypress Gardens * Silver Spgs

ALL MAJOR EXHIBITORS EXPECTED

Tailgating: $20.00

(73 & 88 for ’881

from all the hams at

ONEFIE

K1BVS-Tom W900-John KASZNO-Bill
NOGYA-Chuck  WBBRFB-John  KA9ZNP-Steve
NOGZE-Chuck  KA9ZLT-Chuck KA9ZNU-Duke
WIJUV-Joe KASZLU-Ann  KASZNV-Steve
KA9JXU-Bruce KA9ZLV-Laura KASZOM-Kevin
KASZMW-Jeft
UNE@E 27944 N. Bradley Rd.
M Libertyville, IL 60048
CORPORATION  (312) 680-4680
\_ e
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FLORIDA STATE

CONVENTION

MARCH 11-13, 1988

at ORLANDO'S

EXPO-CENTRE

UPGRADE! Volunteer Examinations

by CAVEC * SUNDAY (March 13)
Send completed Form 610, photocopy of

present license and $4 00 fee to

R.V. Mackey, CVE, P.O. Box 1598,

Maitland, Florida 32751
(WALK-INS ACCEPTED)

PLANNING AHEAD! Here's your Ham-
Cation dates for the next four years:

MAR. 10-12, 1989 *
MAR. B8-10, 1991 *

MAR. 9-11, 1990
MAR. 14-16, 1992

Y'all C’'mon Down and Enjoy Our Southern Hospitality

For Tickets, Swap Table and Tailgate reservations
send Check or Money Order and SASE to:

ORLANDO HAMCATION & COMPUTER SHOW
Dept. QST, P.O. Box 547811 e Orlando, Florida 32854-7811

Reservations accepted until 2/15/88. Tickets held at Information Booth after thatdate

GENERATE YOUR OWN
AMATEUR RADIO
EXAM

ALL ELEMENTS

Novice through Extra with the
latest Exam syllabus questions.

Use MS-DOS, IBM compatible,
computers

$19.95 per element post-paid

contact:
DeVRY AMATEUR
RADIO SOCIETY
3300 N. Campbell
Chicago, ILL 60618
(312) 929-8500 ex 2221

A better way to design
and analyze Long wires,
Vee’s, and Rhombics.

F 4 . -
LONG WIRE PRO
Easy to use, menu driven, select wire length,
height, frequency, ground type, and get o color
coded sinusoidal projection of your HF antenna
For the IBM PC and compatibles,
DOS 2.0 or higher, 256K, alor required

Price $35.00

EPSILON CO
Box 715, Trumbull CT, 06611, (203) 261 7694
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fig. 4. {A) Zener diode used to regulator supply voltage to receiver local oscillator. (B)
Three-terminal IC voltage regulator used to stabilize local oscillator supply voltage.
The IC regulator tends to be superior to zener regulation.
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shift; on the other hand, if the diode is
intermittent, the circuit will jump on
and off the channel as the diode opens
and closes the circuit. Over the years,
I've seen, however, quite a number of
sets in which a newly developed (as
opposed toinherent) drift problem was
caused by a defective diode. For some
reason, the diode capacitance was a
function of temperature. | once meas-
ured — more casually than scientifical-
ly — aboutfive diodes that showed this
effect, and found that all had excessive
leakage resistance in the reverse-bias
direction.

Don’t overlook the dc power supply
as a potential source of drift problems!
Oscillators typically require fixed, well-
regulated dc operating potentials for
best stability. That dictum applies
equally well to both LC-tuned and
crystal oscillators. If the dc voltage, or

bias voltages, change, you can expect
the oscillator frequency to shift.

The problem with dc voltage is es-
pecially acute in mobile equipment,
whether designed for communications
or broadcasting. In the early 1960s |
worked in a car radio shop that dealt
with Blaupunkt receivers, the German-
made radios found in Porsches, for ex-
ample. One customer came in with an
odd problem: his radio changed fre-
guency with changes of engine speed.
That set, which used vacuum tubes,
had a germanium diode across the
resonant circuit to limit oscillation am-
plitude. A gas-regulator tube that was
supposed to keep the potentials ap-
plied to the circuit was defective. Be-
cause the power supplied to the radio
varies markedly with engine speed, the
now-unregulated power supply vol-
tage applied to the oscillator also

varied. Although | frequently chuckled
at customers’ diagnoses, | never again
doubted this customer’s description of
the symptom: *’ . . . it changes stations
when | pull away from a light!”’)

Modern mobile electronic equip-
ment is probably more subject to this
type of fault than some of the older
equipment. In communications equip-
ment and fm broadcast receivers, the
oscillator voltage is typically regulated.
In fig. 4A we see the zener diode regu-
lator generally used in many car radio
circuits; in fig. 4B, we see the three-
terminal 1C voltage regulator that
keeps the oscillator voltage to + 10
volts in a certain mobile transmitter
master oscillator. If any of these com-
ponents fail, shift or drift will result.

The nominal *12-volt” vehicle power
supply is actually quite variable. With
the engine off, my own car measured
11.8 VDC on one meter, and 12.05
VDC on my DMM. When the engine
is started, however, the voltage varies
from 12.3 VDC at an idle to 14.5 VDC
as the engine speed is increased. To
an oscillator inside electronic equip-
ment, that range might be intolerable.

Crystal oscillators aren’t immune to
drift problems, even when they previ-
ously worked well. In addition to the
problems with dc power supplies men-
tioned above, it's also possible far the
crystal to become defective. Over the
years, I've seen several sets in which
a terrible drift problem resulted from
defective crystal elements. Replacing
the crystal solved the problem.

problems peculiar to older
equipment

Certain older Amateur equipment
exhibits a probiem in frequency shift
that's due to the use of ferrite cores
in the VFO and i-f coils. Ferrite cores
age with time and heat, and as a result
have a different permeability than
when the equipment was first calibrat-
ed. I've seen that problem even on the
legendary Collins Permeability Tuned
Oscillator (PTQ) used in their Amateur
and commercial communications equip-
ment. In some cases, a simple realign-
ment will suffice to bring the coil back
to the correct resonant frequency. In
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other cases, replacement of the coil,
or at least the ferrite core, is required.

Several years ago | had the oppor-
tunity to help a Novice on the air with
a 20-year-old Heath DX-60B he bought
for a song at the Gaithersburg Ham-
fest. He complained that keying was
erratic: sometimes it keyed, other
times it didn't. It rapidly became ap-
parent by looking at the grid and plate
meter readings that the oscillator
wasn't running all the time. It turned
out that the DX-60B crystal oscillator
circuit uses a tuned plate circuit. The
ferrite core of the coil had dried out
over the years and mistuned the oscil-
lator. Readjusting the coil made the
oscillator run properly.

heat problems

Because the source of many drift
problems is the temperature coefficient
of capacitors and inductors, it seems
obvious that temperature needs to be
controlled in radio equipment. In the
past, several otherwise well-regarded
pieces of equipment suffered drift be-
cause of the tremendous heat buildup
inside the cabinet. In some cases, ven-
tilation and a blower might help; in
other cases, using a little insulation in
and around the offending oscillator is
also helpful. In certain crystal oscilla-
tor circuits we can make progress by
designing in a crystal oven to keep the
crystal temperature constant.

4

equipment modification
Amateurs have a long tradition of

modifying commercial equipment. Al-
though many maods are ill advised,
some are certainly worthwhile and well
engineered. The process is a lot less
dangerous, incidentally, if you make
good notes so that the rig can be re-
stored to original condition if the mod
doesn’t work out as expected. For
most equipment, the first place to start
is to make sure that the power supply
voltage to the oscillator is stable.
Check to confirm that the printed cir-
cuit board, its mounting, and individual
components, are solidly anchored.
Finally, make sure the circuit isn’t over-
heating.

If those methods fail to solve the
problem, then and only then dive into
the circuit to attempt temperature
compensation. We'll look into the sub
jectin a future column. If you have any
insight on procedures or techniques,
please communicate them to me so
that they can be shared with others.

conclusion

In many cases, the sources of fre-
quency shift and drift problems may be
difficult to detect. Understanding the
causes and potential solutions of these
problems goes a long way toward find-
ing and correcting the fault.

I'd be happy to receive your com-
ments, questions, and suggestions for
future columns. My 1987 (and earlier)
Callbook address is incorrect, so please
contact me at P.O. Box 1099, Falls
Church, Virginia 22041.

ham radio

A RACE ON THE EDGE OF TIME
Radar — The Decisive Weapon of WW I

by David E. Fisher

A Race On The Edge Of Time reads like a thriller but is based upon painstaking and
comprehensive research by the author. In fact, Fisher argues rather convincingly that
radar was the crucial factor that allowed the allies to win the war and that radar has
played the same important role in our current military and political environment. Filled
with fascinaling twists and turns of history that could have changed the war's outcome,
anecdotes aboul the personalities involved in the development of radar and other mili-
tary insights. Also includes radar development post WW Il and how it will influence
future battles. lllustrated with rare vintage photographs and diagrams.

[ /MH-21088

Hardbound $19.95

Please enclose $3.50 shipping and handling.

"a‘" -
I' ad’o.....,.,.."-"”' BOOKSTORE GREENVILLE, NH 03048
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power speaker enhances
mobile operation

Asked to name a problem that universally impairs
the pleasure of operating most mobile stations, regard-
less of mode or band, most hams will say, “‘a serious
lack of adequate receiver audio.”” This isn't surprising,
considering the micro-sized speakers that are now
standard in new radios.

Miniaturization isn‘t a problem in the average
Amateur home station, where the sound produced by
a 2-inch speaker is more than adequate, but it does
present a problem when a radio is mounted under the
dashboard of a car. Typically, the speaker ends up
directing its puny audio towards the floor, away from
the driver, and into heavy carpeting — with dismal
results.

This weekender shows how to overcome that
problem. My external speaker, combined with an in-
tegral amplifier, provides enough audio for any situa-
tion. Used with a radio equipped with an external
speaker or earphone jack, it will produce several watts
of loud, crisp audio. A few milliwatts of audio will drive
it to full output.

You can also add this amplified speaker to any of
the popular hand-held VHF transceivers. By doing so,
you'll improve your audio and dramatically extend the
life of your hand-held’s battery. You may also find that
other small portable radios, scanners, televisions, cas-
sette recorders and similar items can also make good
use of this project.

the circuit

The amplifier circuit is built around the LM383 IC,
which | chose because it's stocked by Radio Shack
and is carried by RCA SK replacement-device deal-
ers. Actually, almost any audio IC intended for 12-volt
operation and capable of delivering 4 or 5 watts of

By Peter Bertini, K1ZJH, 20 Patsun Rd.,
Somers, Connecticut 06071

audio will work, providing the necessary circuit
changes are made. Figure 1 shows the schematic for
the LM383 amplifier.

An input attenuator composed of resistors RT and
R2 reduces the audio level and prevents overdriving
the amplifier. The 22-ohm resistor provides a low-
impedance termination for the receiver audio stage.
These three resistors weren’t included on the pc board
layout, but instead were mounted on a phenolic tie-
strip to allow quick empirical substitutions to be made.

Negative feedback is used in this amplifier to im-
prove its linearity and bandwidth and to set the closed-
loop gain. The 2.7-ohm resistor sets the feedback
level. (This value was optimum for this application.
Values from 1 to 4.7 ohms may better suit other ap-
plications requiring more or less gain.) Capacitors C2
and C3, which help prevent rf detection, are mount-
ed on the foil side of the board using short leads.
Shielded audio cable, or even RG-174, should be used
for audio connections between the speaker and radio.

how much audio is enough?

This amplifier will drive speakers between 2 and 16
ohms impedance. However, the load impedance sets
the maximum audio power. Assuming a 13.8-volt
supply, a 4-ohm speaker will allow about 5 watts of
audio, while with a 2-ohm speaker the amplifier will
deliver nearly 8 watts. Four watts of audio into an ef-
ficient speaker system is one heck of a lot of noise;
a 4-ohm speaker will do well here.

putting it together

The amplifier is built on a small section of copper-
clad PC material. Although this amplifier is intended
for audio, a-f ICs will often perform well into the rf
frequencies, so good hf practices — a wide, low-
impedance ground plane, adequate bypassing, and
short leads — must be followed if instability is to be
avoided.

Stability is further enhanced by the use of inverse
feedback and by the presence of the 0.22-uF capaci-
tor swamping the amplifier output.

To reduce failures caused by mechanical vibration,
larger parts, such as electrolytics, may be fastened to
the board with a strip of silicone adhesive. The tab of
the IC must be heatsunk; either the metal speaker en-
closure or a piece of aluminum should be used. Use
thermal compound between the LM383 tab and the
heatsink.

selecting parts

Don’t worry if the exact capacitor values aren't avail-
able; considerable leeway is permissible here. But
choose the enclosure and speaker carefully. Thisisn't
the place to cut corners. Select a rugged speaker with
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LOW BAND DX-ING
COMPUTER PROGRAMS

by John Devoldere, ON4UN, for
Apple lle/c, MS-DOS, Commodore
C-128 Apple Macintosh and Kaypro
CPM Computers

Here's a collection ol 30 super programs
written by ON4UN. Just about every interest
or need is covered—Iirom antenna design
and optimization to general operating pro-
grams. Antenna programs include: shunt
and series input L network design, feedline
transformer, shunl network design, SWR
calculation, plus 11 more! General Ham pro-
grams include: sunrise/sunsel, greal circle
distances, grayline, vertical antenna design
program, sunrise calendar plus 9 more!
Phew. When you sit down to use these pro-
grams you'll be amazed at what you have
The bes! value in computer software avail-
able today. 1986.

UN-Apple lle/lic $39.95 ea.
UN-MS (MS-DOS) $39.95 ea.
UN-CPM/Kaypro $39.95 ea.
UN-C-128 (COMMODORE) $39.95 ea.
UN-MAC (MACINTOSH) $49.95

LOW BAND DX'ING

by John Devoldere ON4UN

Now Available! The new, 2nd edition of the
definitive book on Low Band DX'ing. Based
upon years of practical on-the-air
experience, learn the secrets of how
ON4UN has been so successiul on the low
bands. Extensive coverage is given to trans-
mil and receive antennas with clear concise
explanations and plenty of illustrations—
dipoles, inverted Y's, slopers, phased arrays
and Beverages—they're all in this book
Also covered: propagation, transmitters,
receivers, operating, software and an exten-
sive Low Band bibliography. Going to be a
best seller! Gel yours ltoday 1987 2nd
Edition 200 pages

AR-UN Softbound $9.95

BUY’EM BOTH
SPECIAL OFFER
Book & Software Reg. $49.90
($59.90 for Mac)

Just $44.90 ($54.90 for Mac)

[ 'UN-SO (specify computer) $44.90
'UN-MSO Macintosh Special $54.90

SAVE $5

Please enclose $3.50 shipping & handling

GREENVILLE, NH 03048 603-878-1441

Qam radio BOOKSTORE
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fig. 1. LM383 amplifier schematic.

a stiff cone and a large magnet. The
enclosure can be a home-crafted af-
fair, as long as it's structurally sound
and free of rattles.

A good source of speakers and
companion enclosures is mobile-radio
repair shops or dealers who are willing
to sell directly to Amateurs. They often
have used speakers for sale at reason-
able prices, You may have to select an
off-brand if the dealer's selection is
limited; their priority is to sell accesso-
ries as complete packages from inven-
tory. Speakers available from maobile-
radio dealers and repair shops are
generally of better quality than the
general-replacement lines sold by radio
and TV repair shops. Be sure to check
out your purchase in advance. Years
of on-the-job wear and tear take their
toll: watch for torn or otherwise
damaged cones. Auto-sound stores
also carry suitable speakers and
matching enclosures.

| mounted the amplifier assembly in-
side the speaker enclosure, This is
largely a personal choice; a separate
box housing the amplifier will do as
well. My unit is built around an early
Motorola mobile speaker. Although its
dated styling and large size led to its
premature retirement from commercial
service, its robust and roomy steel en-
closure was well suited for this project.

installation

Once the amplifier is built and test-
ed (and, | hope, working) it's time to
install it in the vehicle. Mount the
speaker in a clear, unobstructed spot
from which the audio can be directed
at the driver. Power may be taken from
the fuse block; look for a point labeled
“accessory’’ or “ignition.” Usually a
female or male spade connector is
needed to make the power connec-
tion. Most automotive stores carry an
assortment of these crimp-on connec-
tors. Be sure to fuse the power lead
near the power take-off point. Some
cars may not have points available to
take the power off the fuse block. For
these rare instances it's possible to
purchase special “piggy-back” con-
nectors that allow additional connec-
tions to be made to existing fuses. If
alternator whine or other automotive
electrical noise is objectionable, try
taking power from a different point.
Going directly to the battery often
works well, but then a power switch
will be needed on the speaker. A brute-
force filter, consisting of a choke and
filter capacitor, is available from Radio
Shack.

| hope this speaker will increase your
mabile operating pleasure as much as
it has mine.

ham radio




Rob, WA3QLS Katherine, KA3IYO Paul, WA3QPX

Delaware
Amatearn Sapply

71 Meadow Road, New Castle, Del. 19720 302-328-7728

Factory Authorized Dealer
9-5 Daily, 9-8 Friday, 9-3 Saturday

AEA ¢ ALINCO  AMERITRON » CUSHCRAFT « ICOM
KANTRONICS « KENWOOD ¢ MOSLEY ¢ SANTEC
TELEX HY-GAIN » TENTEC ¢ YAESU « AND MORE!

800-441-7008

New Equipment Order & Pricing

Prices are subject to
Large Inventory change without notice Daily UPS Service
or obligation. X -
Products are not sold
for evaluation.

NO Sales Tax
in Delaware!
one mile off I-95

SERVICE,
USED GEAR INFO:
302-328-7728
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The HF4B ''Butterfly’ '™
A Compact Beam
for 20-15-12-10 Meters

eUmgue design raduces size
but not perlormance
eMNo lossy traps, lull

element radiates on

all bands
«Retratit kil for

17 melers com

ng soon
#Turns with TV

rotar

«Only 17 Ibs

For mare anlormation  see  your

Butternut
Verticals

Butternut s HF
vericals use
mghest-Q turing
rculls (not lossy
traps!} to gutpertorm

all multiband

of comparable size!

Model HFG6V

dealer or wnte for a lree brochure

Wideband Preamp 10-1000 Mhz

Dual GasFet low noise
preamplifier for HF, UHF or VHF
systems. Just perfect for the R-
7000. Excellent for Spec
Analyzers, Scanners, etc. Gain 20
Db +/-1 DB, -3 Db at 2 & 1100
Mhz. 1 Db compression of =10
Dbm. Intercept points >=45 Dbm.
New shipped price of only

$124.95. Pa. residents please add
6% state tax.
GTIl Electronics
RD1 BOX 272
Lehighton, Pa. 18235
717-386-4032
-

e 172

INDUSTRIAL QUALITY
REPLACEMENT BATTERIES
FOR COMMUNICATIONS

Nickel-Cadmium, Alkaline,Lithium, etc.

Repair Packs For
ICOM*, KENWOOD, YAESU,
SANTEC, AZDEN, TEMPO,

CORDLESS PHONES.... AND MORE!

NEW! I.C.E. PACK ®49%

NEMAL ELECTRONICS HESS—Sm &

*Complete Cable Assembly facilities MIL-STD-45208
*Commercial Accounts welcome- Quantity pricing ®* Same day shippi
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings,

most orders
imes Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM

FXA12 1/2° Aluminum Black Jackel.............
FLC12 1/2° Cablewave com. copper bik
FLC78 7/8 Cablewave com.copper bik jkt
NM12CC N conn 1/2° comr copper m/ ...
NM78CC N conn 7/8 corr copper m/T ..

COAXIAL CABLES (per 1)

1180 BELDEN 9913 very low 1088 .....ovmiininssasssnnans 48
1102 RGB/U 95% shield low loss foam T11ge ]
1110 RGAX 85% shieid (mini B) ..o
1130 RG213/U 85% shisld mil spec NCV jit
1140 RG214/U dbi siver shid mil spec.........
1705 RG142B/U dbl silver shid, teflon ins ..
1310 RG217/U 50 ohm 5000 walt dbl shid
1450 RG174/U 50 ohm 100" od mil 3pEC .....wevnee:

ROTOR CABLE-8 CONDUCTOR
8C1822 2-16ga and &-22ga
8C1820 2-16ga and 6-20ga .

H “onneclors
Call o wike for complele price st Neme's new 38

CONNECTORS-MADE IN USA

NE720 Type N plug for Belden 9913 ... $195
NE723 Type N jack for Beiden 9913, 495
PL259 standard UHF plug for RGEB213.....ooccocuiriererss 88
PL256AM Amphenol PL258 .89

PL259TS PL258 teflon ins/silver plated...........
PL258AM female-lomala (barrel)......
UG175/UG176 reducer for RGS8/58 (specify)....
UG210S N plug for RGB213,214 Silver.........

UGSB3B N [ack to PL256 adapter, teflon ..

UG146A 50239 to N plug adapter, teflon ...
UG255 50239 to BNC plug adapter, Amphenol

S02394M UHF ch ot AMPHONol.......co... 89
GROUND STRAP-GROUND WIRE

GS38 3/8 tinned copper braid .30/r
GS12 1/2° tinned copper braid . 4O/
GS200 1-1/2° heavy tinned copper braid ............. 2.00/n
HWOS Bga insulated ded wire .as/m
AW14 14ga stranded Antenna wire CCS ... 2m

Mastercard 330 min TOD add $5.00
page CABLE AND CONNECTOR SELECTION GUIDE is available

dmch«gowﬂﬁwdmofﬁﬂorme.mnlcu#nfstwﬂbcmd#mrmﬂwm’ﬂgm.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893.3924 Telex 6975377 24hr FAX (305)895-8178

T B YOST & CO.
'\ EVERETT H. YOST KBSXI
" E s ?addCFTET!Vﬁ. R:E}

' SA ITY, WI 53583
? ¢ » f.r.nurKrm OUR t.'.;\:}»\?rts('.

2, (608) 6433194

w173
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Electronic Repair Center

Servicing

Amateur Commercial Radio

The most complete repair facility on
the East Coasl.
Large parts inventory and factory
authorized warranty service for
Kenwood, lcom and Yaesu.

SEND US YOUR PROBLEMS

Servicing ‘‘Hams'' for 30 years, no rig
too old or new for us.

4033 Brownsville Road

‘bﬁ, Trevose, Pa, 19047 @

215-357-1400




locator field list

Do you like challenges? If the widespread acceptance of the DXCC, WAZ, and sundry other operating awards proudly displayed
by Amateurs throughout the world is any indication; I'm sure you do.

Folke Rosvall, SM5AGM, has taken it upon himself to compile, on a per-band basis, the total number of fields worked by individ-
vals. His list appears in ham radio four times a year (see page 75 of the July issue for the first list published in these pages).

“But,” you ask, ‘What's a field?"" Glad you asked. According to the Maidenhead locator system, the world is divided into 324
fields or areas, each 20 degrees wide in longitude and 10 degrees wide in latitude. Though most encompass land masses, quite a
few do not; this means no countries, no islands, no reefs—just water. So even if you've worked every country in the world and
your name is at the top of the honor roll, you still probably haven’t worked all the fields. For example, I'm very active on 80 meters,
yet I've been able to snag only 148 out of 324 fields. | can think of a number of other 80-meter operators who are even more active
than | am.

Have | tickled you competitive spirit? Think of the ultimate challenge: work all fields on all 19 bands on one specific mode. Some
quick calculating shows that to be...uh...6156 contacts. That'll keep you off the streets (but probably get you into trouble with your
family, your employer, etc.). Seriously, it's all for fun, and you'll learn a little more geography in the process.

All the necessary details are included on the accompanying chart. Folke would be very glad to hear from you. Please send your
tabulations directly to him {his address at the bottom of the chart)—not to ham radio.

See you on 80! Rich Rosen, K2RR

Av | By || O LOCATOR FIELD LIST o | P | s | Rl

1987-09-30, COMPILED BY SM5AGM (JO99DK). WHO WILL BE THE

Al | BI | C | DI | pRSTRADIO AMATEUR TO WORK ALL 224 FIELDS ON THE samMEBaND? | O | PI | QI | RI

1.8 MHZ t 1 WI1JR FN 708709201 3 SM6CTQ JO 33850127| 5 SMOLH JO  5860322| 7 SMONZB JO 2870630
. 2 SM3CWE JP  54870630| 4 OK1DKS JO 11870929| 6 SM4JXG JO  3861231| 8 SK8AW JO 1870630

1 K2RR FN 150 870923| 4 SMOCCE JO 79850122| 7 SK6AW JO 58 870630 | 10 OK1DKS JO 24 870929 | 13 SMOLH JO 8860322

3.5 MHZ | 2 SM3CWE JP 130870630 5 SM7WT JO 68850129 8 SM5CAK JO 56 860921 | 11 SM3CVM JP 23 870930 | 14 SMAJXG JO 786123t
IWIULR FN 102 870920| 6 SMOHTO JO 648612301 9 SM6INC JO 29 870630 12 KCORG EN 10 870630
1 SM3CWE JP 142 870630| 5 SM7PKK JO 86870322 9 SMOWTO JO 47 851230 | 13 SMSCAK JO 11860921
7 MHZ 2 SMOCCE JO 138850122 6 SMBINC JO 76 870630 | 10 OK1DKS JO 21870929 SMAIXG JO 11861231
3 WIJR FN 119 8708201 7 SK6AW JO 67870630 11 SMOLH JO 15 860209 KCSRG EN 11 870630
4 SM7TWT JO 97850129| 8 SM3CVM JP 59 870930 | 12 9V1IRH 0J 14 870610] 16 SMONZB JO 5870630

1 W1JR FN 43 870920| 4 SM5FUG JO 21860912| 7SMEMSG  JO 10 850930| 10 SMOHTO JO  7851230| 13 SM5CAK JO 3860921

10 MHZ | 2 SM2FP 0J 31861220 S SM5ACQ JO 17 870625| 8 SMOLH JO 98603221 11 SM78D8 4O 5850922 SMONZB JO 3870630

3 SMGINC JO 23870630 6 SM3CWE JP 13 870630 SM4JXG JO 9861231 | 12 SMSPAX JO 4850830 | 15 KCIRG EN 1 870630
1 SM3CWE JP 222 870630 5 SMOCCE JO 186 850122 9 SMSACQ JO 122 850930 | 13 SM3CVM JP 50 870930
14 MHZ 2 SM7WT JO 201 850331 | 6 SK6AW JO 157 870630 | 10 OK1DKS JO 90 870929 | 14 SMSFBL JO 44 850126
3 SMOHTO JO 192 851231 | 7 W6DU CM 147 860526 | 11 SM5CAK JO 73860921 | 15 KCSRG EN 40 870630
W1JR FN 192 870920| 8 SMEINC JO 131 870630 | 12 SMOLH JO 57 860212 | 16 SM4JXG JO 37861231

18 MHZ | 1 SMBINC JO 18870630 3 SM7BDB JO 8850922 5 SMOLH JO 5860322 SMOHTO Jo 3 851Z!0l 9 9VIRH oJ 1 870610
2 SM5ACQ JO 12870331| 4 SMAUXG JO 7861231 6 SM5PAX JO  3850930| 8 SM3CWE JP 2870630

1 SM3CWE JP 158 B70630| 4 SK6AW JO 116 870630| 7 SMSACQ JO 95850930 | 10 SMOLH JO 44 860208 | 13 KCIRG EN 26 870630

21 MHZ I 2SMOCCE  JO 153850122 5 SMEINC JO 109870630| 8 OKIDKS  JO 72870929} 11 SMAUXG  JO 38861231| 14 W1JR FN 17 870920
3 SM7TWT J0 131860123| 6 SMSDUT  JO 97 870910] 9 SMOHTO  JO 52851230] 12 SM3CVM  JP  31870330{ 15 SM5CAK  JO 10 860921
1 WIJR FN 27870920 4 SMOHTO  JO 5861230 7 KCIRG EN 3870630 9VIRH oJ 1870610
24MMZ | 2SM7AST/CT1IM 15870911 SM4IXG JO 5861231| 8SM78D0B  JO  2850922| SM3CWE JP 1870630
3 SMEINC JO 12870630 SM5ACQ  JO  5870508| 9 SMOLH JO 1860209
1 DF2NJ JO 159851111| 5SMOCCE  JO 126850122| 9 SMOHJV ~ JO 93 860917 | 13 SMOLH JO 32860212 | 17 KCORG EN 17 870830
BMHz | 2 SMSLIF JO 143850909 | 6 SM3CWE  JP 123 870630 | 10 SKBAW JO 90870630 | 14 W1JR FN 29870920| 18 SMAJXG  JO 12861231
3SMOHTO  JO 139 851230| 7 SMBINC JO 111870630 | 11 SMSDUT  JO 69870910 15 OKIDKS ~ JO 22870929 | 19 SM5CAK  JO 9 860821
4SM7LXV  JO 127850630 ( 8 SM7TWT JO 108 850129] 12 SMSACQ  JO 53 850930) 16 SMOUXA  JO 21 861101| 20 SM3CVM  JP 7 870930
1WAIOUB  FN 46 860801| 4 KOTLM EM 40 870614 | 7 WERXQ CM 15870630| 10 JQIGTC QM 5861212
B0 MHZ | 2 NOLL EM 41861106] 5W3WFM  FM 33 870901| 8 KI3W FN 14870630| KC9RG EN 5870630
W1IJR FN 41870920/ 6 KAOMGR  EN 16 860331| 9 N9FDS EN 12870928
1SM7BAE  JO 45870214 5§ SM2GGF  KP 37 850622| 9 YU3zv JN 32831231 OZIEME JO 31841224 17 KB7Q DN 29 851231
1aa MMz | 2 VE7BOH CN 42870113| 6 Y2ME JO 36861231 WATJXN DN 32840608 | 14 SMAIVE JO 30840609 | 18 OH7PI KP 28 831231
3 DL8DAT JO  41870620| 7 YU3WV JN 35870331| F6CJG JN 32850110 WA4NJP  EM 30840903| WSUN DM 28 840428
4 KIWHS FN 38840930| 8 SMAGVF  JO 34 860930| 12 F6BSJ JN 31840903 HBSCRQ JN 30870818| KD8S! EM 28 850116
220MHZ | 1 WIJR FN 10870920| 2 KA9MGR EN  4860331| 3 WERXQ CM 3870830 | |
1 K2UYH FN 33850331 SWBSLUA  EM 28 840428| 9 VEAMA EN 23830331 | 13 K1FO FN 19 850318 17 W7HAH ON 12860314
422 MH2 DLIKR JO 33861001| _OKIKIR JN 28870623| 10 SMECKU  JO 21 821231| Y2ME JO 19861231 | 18 DFICY JO 10 830627
3 YUIAW KN 30 860407 | 7 W7GBI DM 27840505| SOIMN JO 21860617 | 15 SMODJW  JO 18 851231 | 19 0Z3ZzW o 7
WIJR FN 30870920 8 SM3AKW  JP 26861231 12 OHENU KP 20821231{ 16 HB9CRQ  JN 13870818| SM6FYU  JO 7860331
902 MHZ | 1 WIJR FN  2870920] | i i
1 K2UYH FN 208503311 W7GBI DM 13840505 OEIFK! JN 7850331 SMODJW JO 5851231 HBOCRQ JN 4870818
13GHz | 2OKIKIR JN 18870623 6 SM6CKU  JO 1281231( 0z32Zw JO 7850630 SM3IAKW JP 5861231 WIJR FN 4870920
. 3 QEIXXI JN 16 850331| 7 YUIAW KN 11860407 | 11 DL7YC JO  6840411| 15SMOPYP  JO 4830331| OKIDKS  JO 4870929
4WBSLUA EM 13840428 8 WEYFK CM 7840506| 12 SM6HYG JO 5821231 SM4AXY JO 4831231 20 KIFQ FN 3850318

1 W4HHK EM  4850304| 4 SMEHYG JO 3830331 OK1DKS JO 2870929 WA4HGN EM 1840505
OE9XX| JN 4850331 WBYFK CM 3840506 8 PAOSSB JO 1821231 OZ1CFO JO 1850826
FN - 2870820 1 840428 WBRXQ

2.3GHz
OK1KIR JN 4870623} 6 W1JR WBSLUA EM

34GHZ | t SMEHYG  JO  1850914) | | |

§7GHZ | 1SM6HYG JO  1850914| OZ1CFO JO 1850930 | |

10 GHZ l 1 SM5QA JO 4870930 YU1AW KN 2 w0205| W2TTM FN 2870927 SM7ECM Jo 1 aeosaol
2SMODJW  JO 2850630 WERXQ CM  2870630| 6 SMBHYG JO 1850914 W1JR FN 1870920

This list shows the number of fields worked according to the Maidenhead Locator system. A field is a block of 20° (longitude) x 10° (latitude). Rules: 1. All fields must have been worked
via passive reflectors. 2. All stations involved must be on the earth’s surface. 3. QSL cards are not required if you are sure that the other station considers the QSO complete. 4. Al QSO's must
have been worked from points within a circle of 1000 km radius. 5. There is no starting time for contacts 1o be eligible. A world map showing the 324 fields can be found in "' The Radio Amateur’s
World {Locator) Atlas”, that normally should be available at your national amateur radio society.

Compiled quarterly since 1982, the list shows the situation on March 31, June 30, September 30 and December 31 at 2400 UT. Please send your info as soon as possible after each date to
SMB5AGM, Folke Rosvall, Vasterskarsringen 50, S-184 00 Akersberge, Sweden. Tel. 0764-27638.
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P.0. Box 1111-H
PLACENTIA, CA 92670
714-632-7721
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IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM-
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER
YOU’RE BUYING, SELLING, OR JUST
TRYING TO LOCATE THOSE UNIQUE
OR HARD-TO-FIND ITEMS, FIND OUT
HOW NUTS & VOLTS CAN HELP!

SUBSCRIBE TODAY! G
0 CHECK (J MONEY ORDER [JVISA [ MC
Name

Address

Subscription Rates
U.S. FUNDS REQUIRED

3rd Class Mail - USA
One Year
Two Years
Lifetime

1st Class Mail

Ore Year - USA .. .$18.00
_ Canada & Mexico . . $20.00
City Air Mail
State Zip Foreign - 1 Year .. .$50.00
Card No. includes one FREE 40-word

CALL FOR ADVERTISING INFORMATION Classified Ad 174
DISTRIBUTOR INGUIRIES INVITED

A National Publication For The Buying And Selling Of Electronic Equipment

%%% Super Comshack 64 **¥* e
WG6SAI BOOKS

Exp. Date

Programable Repeater Controller/HF & YHF Remotes/Autopatch

Engineering Consulting 583 Candlewood St.Brea, Ca. 92621 Tel 714-671-2009
REMOTE *1 TS645 * HH1* CART* C58 *BASE TX/RX New Ver 4.0 features:

W2y *individual user access codes R .
) < (g *Disk and/cr printer Yogging published by Bill Orr, W6SAI and Stu Cowan, W2LX
- A1 = *Unlimited vacabulary & Messgs

*Store 1000 (16 digit )tel: #s|

o
FT-757/767/980
§- *Ten 22-digit Macra memor 1es

15-440/940;I1C735

BEAM ANTENNA HANDBOOK

REMOTE *2 *Lock mode/ mutti. remates (ink : ) .
=G *New computer sounding vaice Completely revised and updated with the latest computer generated informa-
MJTOPATCH & REV. | *(ndividual acoess privilages tion on BEAM Antenna design. Covers HF and VHF Yagis and 10, 18 and 24

BEAM ROTOR CONTROL |[*2 Tone paging & Packet input

MHz WARC bands. Everything you need to know. 204 illustrations. 268

FT-727R/767.T5-711/811
pages. ©1985. Revised 1st edition.

REPEATER CONTROLLER
*Change all access codes remolely
*Synthesized male/ female voice
*Program matl box or 1D tail
with touchtones from HT
*Alarm clock & auto sxcute mode
*Mecro commands; 22 digits max
*32 CTCSS manuat & auto paging

*300 Auto/quick dial mem. recall
*300 cal! signs paged/ 32 sub lone
*50 enable/disable te).#'s

iugsr_cnmhn 5645 $349.95

+ $4.00 ship USA; incl. computer

nterface, disk, cables & menval
simplex version inc. on request)

*Hi/Lo priority access codes
*Directed/general & reverse page
*Full or Hoif duplex  ievel cont,}
*Security mode/ 17 readback on/off

SYSTEM OPTIONS
*External Relay Control 3 DPDT relays +
5 open collector outputs..CS~8$79.95
*EPROM Auto boot Cartridge customized

| IRP-BA

SIMPLE LOW-COST WIRE ANTENNAS
Primer on how-to-build simple low cost wire antennas. Includes invisible
designs for apartment dwellers. Full of diagrams and schematics. 192

Softhound $9.95

with your system . ._......CART$99.95
*Beam control; speaks bear ing angd rotates
beam ;1 degree incre  _HM) $49.95

*Code practice & voice readback  |*Store MC1/Sprint te). #'s
*Multifunction vaice alarm clock |*Reverse Patch active all modes
) *Call warting/quick thal & reset
*10 Memories/auto mode sl YHE. REMOQIE =2 *Manual (Refunded) . ..MN1 $15.00
*Scan up/down sel. rate or step | *Dual YFO's/ Rev/Split/OO0R detect | *Row & col. freq control .RAP $149.95
*Voios ack. 81t contral commands [ *5et Scan Inc. & offset/var resume | *C64 0.C. Switcher P S _0OCPS5 $119.95
- 12v C64 SWITCHER
Programs and Scans 100 ch. in Hem/General coverage, Converts {*Draws 1.1A@12v
into a pawer ful 100 ch. scenner & pragrams all for field use! | * 70khz 75% efficient
*Digital "S” meter ; stops scan *Outputs Sv.@2 amps
from S(1-9); Auto resume and 9 vac 60H2

*oads & programs all FT-727R :g%;;alw(’mce&?;w .

MODEL DCPS........$119.95 weW
Touchtone 4 Digit Decoder
_& on/of{ latch wilii al) 16 Dights

pages. ©1972 2nd edition

i IRP-WA Softbound $9.95

ALL ABOUT CUBICAL QUAD ANTENNAS

Simpie to build, lightweight, and high performance make the Quad at OX'ers
delight. Everything from the single element to a muiti-element monster. A
wealth of information on construction, feeding, tuning and installing the
quad antenna. 112 pages. ©1982. 3rd edition.

['IRP-CQ Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
A wealth of projects that covers verticals, long wires, beams as well as
plenty of other interesting designs. It includes an honest judgement of gain
figures, how to site your antenna for the best performance, a look at the
Yagi-Quad controversy, baluns, slopers, and delta loops. Practical antenna
projects that work!) 190 pages. ©1978. 1st edition.

Softhound $9.95

_JRP-AH @
F3dio..... BOOKSTORE

(603) 878-1441

_/

on/off
control

nione tg RO-
Program your computer in basic to ", Sound
=

alarms, observe codes, includes basic prograq for C64 8
works on all computers ! 3 L

* +Sto+
“Ausllo Blaster™ 1C-02/04 AT.2ATU16:FT209 FTT27R | vioms overomante 307000, 1 ot oo
Module installs inside the radta in 1S Min Baost audio 10 | *Send code once 1o turn on, again to lurn off
1 watt! Low standby drain/Carrects low audia/ 1000’s of *Momentary & Latch output drives relay
happy users. Minsture audio amplifier - -» *Wrong digit reset; no falsing; 2 to 4 digits
Used by Police fire, Emergency, when it neads to be _HEARD! [ *Mute speaker audio until call is received
LB Wow! thats toud FOR ALL HT.'S *LED displays latch state; Optianal 4 digit

ram i tX latch,( 7225) IC°
S Mooer AB1-319.95 extra custom latch (7225) 1C's $6.95 ea

. . - V/‘V\\
Please enclose $3.50 for shipping and handiing. @

*Hode! TSD $59.95 |
: OLEWOOD ST 53621 GREENVILLE, NH 03048
0. % CA RES. ADD 6% TEL: 714:671-2009 \
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TECHNIQUES v 907

the year was 1923 . . .

it all happened about 65 years ago.
There were only a few thousand Radio
Amateurs in the world. Many of them
dreamed that they would someday
converse across oceans. But though
Americans had indeed heard a few
European ham signals and hundreds of
United States signals had been heard
in Europe, it seemed that a two-way
transatlantic QSO was virtually im-
possible.

However, on the night of November
27, 1923, the impossible happened.
Leon Deloy, 8AB, of Nice, France
worked Fred Schnell, IMQ, and John
Reinartz, 1XAM. Four thousand miles
of distance had been conquered in just
a few hours. As 8AB said to TMOQO,
“This is a fine day.”’

| had known John Reinartz for some
years. He never tired of telling the
thrilling story of that first contact.
Deloy, 8AB, worked many American
stations after the record-setting QSO,
but it wasn’t until December 8 of that
year that contact was established be-
tween u1MO (Kenneth Warner) and
g2KF (J. Partridge), and the radio bar-
rier between America and England was
broken.

When | asked John why the first
QSO was between USA and France
rather than the United States and Eng-
land — especially since 8MO was lo-
cated on the Mediterranean coast of
France, a good 700 miles further from
the east coast of the United States
than the British hams, who were cen-
tered around London — John had no
answer, but explained that 8AB was
always consistently louder than the

British signals. | asked myself whether
it was a matter of power, a better an-
tenna, or a better location at 8AB. |
thought I'd never know.

a visit to 8AB

The whole story passed from my
mind until 1976, when | was living in
Monaco and operating 3A0AF. Con-
ditions from Monaco to the United
States were spotty. Good openings
were possible in the afternoon around
1600 UTC, but propagation was via the
long path. That was a beautiful shot
— downhill a short distance, then
across the Mediterranean to the United
States. Signals from California and
other west-coast stations were strong
and consistent. But working the United
States from Monaco, the short path
was a different story. Directly behind
the principality, the French Alps tow-
ered thousands of feet in the air. The
short path to the United States was a
tough one, and only the stations on
the easternmost coast of the United
States could be worked. It was very
difficult to work into the Midwest.

Observing this problem first-hand, |
began to wonder how Leon Deloy had
managed to work the Americans with
such a robust signal. After all, Nice
was only a few miles from Monte
Carlo. How had 8AB conquered the
French Alps with his primitive radio
equipment?

| knew Leon was retired and living
in Monaco. After much hesitation, |
iooked up his number and called him
on the telephone. John Reinartz, who
had met him years before, had told me
that Leon spoke excellent English. So

when he answered the phone, | wasn’t
surprised to find that | had no difficulty
explaining who | was and asking if he
would consent to a short visit and an
interview. Delighted, he invited me
over for tea. Since he lived just a few
blocks away, | walked to his home,
where he greeted me at the door. As
we sat sipping tea in his library, lined
with books and decorations he had
received from the French government
for his work in communications, he
told me the story of his record-
breaking transatlantic radio work.
Hard work, good equipment, good
operating technique, and a good an-
tenna were the answer. The year be-
fore the great achievement, Leon had
visited several prominent stations in
the United States, observing their
equipment, listening to band condi-
tions carefully, and noting operating
habits. He purchased some of the
latest radio equipment to take home
with him and spoke at length to Rein-
artz, examining his station carefully.
Returning to his home in Nice, he put
into practice what he had learned.
When his station was assembled, he
cabled the ARRL and told them he
would transmit on the exceptionally
short wavelength of 100 meters during
the evening hours, starting on Novem-
ber 25th. The first night he was on the
air, he was heard by Amateurs in the
United States! Being appraised by
cable that his signals were ‘‘crossing
the pond,” he set up a schedule the
next night with Schnell and Reinartz,
who had just gotten special permission
to use the 100-meter wavelength.
8AB’s signal was heard again. The

January 1988 89



WE SHIF WORLOWIOE

|For the best buys in town call:

Barrq Electronics Corp.

. ALD WIDE AMATEUR RADIO SINCE 1950 | 212-925-7000
Your one lourct for all Nadlu !qulpmtnt' Los Procios Mas Bajos en
= — - Nueva York

ll'! h ‘;AYS WE ARE NO\II' OP[N il' DAYS A 'Af[-_l-l

Saturday & Sunday 10105 P.M
Monday Friday 9 1o 630 PM Thurs. 1o 8 PM

Come 1o Barry's 1o the Best Buys in fown

ONV Safety
Bolis-n stock

Ring in the New Year
With the best of Barry's New Gear

KENWOO

ZEU)

Antennas

FT.767GX. FT-757GX!
FRG.8800. FT-736, FRG-9600
FT.210TVIAH, FT.2700RH

- vaEsu | o SMART Pnf(_:

ard Wobie T
FUTVINT2IR] ICZATINR o

P )

Mru r{ n '|.'er ﬂupwm

D) s ) 2 _
v eor puty

Audwig ANT Producis

NELTEC DV 100 Diplal oy Ko

FLUKE 77 Multimiter

VaCom/Mirage/ Alinca

Tokyo Hy Power TE SYSTEMS

Amplitiors & -;mrrg” MBV-A T Kifowatt Tuner
51 2224

W HT Gan AMERITHON AMPLIFIER AUTHORIZED DEALER
antennas IN STOCK 5T 2

L, ==
= -

N M Soidering  Computer Interfaces

1 Stocked MFI-12708
1)

. Station, S IATE MEL 12T

ALA PK HT PM 1

PH232 WiFAx

Yaesy FTR-2410, Wilson

ICOM IC-RP 3010 {440 MHz)
ICOM IC-AP 1210 (1.2 GHx)
ICOM IC-AP 2210 (220 MMz)
Ten Tec

Tuner 2290 1

48 Walis, $68
MO PO OKG ART 1 A D
SWL. Mores Coach
KANTRONICS

UTU RAM X1

HEIL
EQUIPMENT
- - IN STOCK

1 EiMar

LARGEST STOCKING HAM DEALER

AR SRR P W e Sioch AEA ARAL Aipha Ameco Antenna Specuiats Astatic Astron

ai- BAW, Bencher Bera, Bunernut, CDE CES, Collng, Communicatsns

Connectons, Covercra¥l Cusherah, Dasa. Dentron. [hgsmas, Draka
lhllll:-hu Ermac Fncomm HedSouna Menry Hustler (Nawlionda), Hy
§ D Gawn,_lcom KLM. Kant
Products, Maage Newtr
Amateut Calfbook . Focke "
Tokya Hi Powsd. Tnonys TUBES W2AU w.m..- ¥ aeny ang
Commeical Radeos, Vocom, Vibroples, Curts. TroEs. Wacom Duplesers
:Inp«‘l—l‘ Phelps Dodge Fanon Inercoms. Scanners. Crysisi Rado
Tubilcatons =

BARRY INTERNATIONAL TELEX 15 767
MEACHANIDISE TAKEN ON CONSIGNMENT [TRCP
FOR TOP PRICES

AP Prodycts. Asoo
Tempa Ten Tec

B Thuraiduy o FM

A PR Fopw Pabing]

TDISTS MOCRAY DYMER FOR

ANTENNAS & HECEIVERS Wl Ow 8 TOCE COMME RCIAL COMMUNS A TIONS Sy il
IATILEX Spring S1 Station AN OF ALLF sheOUnsRE 5 o P v v ORI OO A T P AR
Subweys. BMT Prince 51 Siation RADIOS warviced gn pr
F Tomi Siation i g ALL
1ND. YainBwy. Gistior Amateur Radio Courses Given On Our Premises, Call
Bus Broadway #6 1o Spring St BALES
Export Orders Shippsd immediately. TELEX 12-T870 FINAL

Fath — Bth S1 W Ave SLaNON

MpP e
= 14007 A SUPPLY 5"00“5'0 SANGEAN Portable Shortwave Radiow
Lung range Wesleds
. 5128 BJISEC
. 12HY2A &
61468
AEA 188 MMz
AEA 220 MMz
MIRAGE AMPMLIFIERS e :
AEA 440 MHz n'_"ul:l.'qlpﬂ_}wFpt I‘,\ij;” IES New TEN TEC PG A
ANTENNAS In Stock ¥ - Saxton Wre & Cable Int'| Wire Cornan Il PARAGOW, Contury 22, Aigy
MAIL ALL OR 5T Bll?ﬂ'l’ El[CIHONICSCURP 512 BROADWAY, NEW YORK CITY NY 10'01" |FUUH BLOCKS NORTH OF CANAL ST 1

Barry Electronics Commercial Radio Dept. offers the Best in two-way communications for Busi-
nesses, Municipalities, Civil Defense, Broadcasting Companies, Hospitals, etc. Sales and Service
for all brands: Maxon, Yaesu, Icon, Tad, Octagon, Regency/Wilson, Midland, Standard, Uniden,
Shinway. Fujitus, Seas, Spillsbury, Neutec. etc. Call or write for information. 212-925-7000

8-POLE CRYSTAL FILTER SALE - 10 - 20% OFF

For Kenwood, ICOM and Yaesu products. We will match
any competition prices. FREE one year subscription

for ICOM, Kenwood or Yaesu Newsletter ($10.00 value)
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CLntennaBooks

ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, WESAI and Stu Cowan, W2LX
The cubical quad antenna is considered by many fo be the
best DX antenna because of its simple, lightweight design
and mgh performance. You'll find quad designs lor every
thing from the single element 1o the multi-element monster
quad. There's a wealth of data on construction, leeding,
tuning, and mounting quad antennas 112 pages 1982
3rd edition. Includes data for WARC bands

RP-CO Softbound §7.95

THE AMATEUR RADIO VERTICAL HANDBOOK
by Cpt. Paul H, Lee, USN (Rel.), N6PL

Based upan the author's years ol wark with a number ol ditfer
ent vertical antenna designs. you'll get plenty of theory and
design information along with a number ol practical construc
tion ideas. Included are designs for simple 1/4 and 5/8-wave
antennas as well as broadband and multi-element directional
antennas Paul Lee is an engineer and avid ham and 1s Ama
teur Radio’s resident expert on the vertical antenna « 1984
2nd edition

CO-VAH Softbound $9.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by Bill Orr, WESAI and Stu Cowan, W2LX
Contains lots of well dlustrated construction projects for
vertical, long wire, and HF/VHF beam antennas. There is
an honest judgment of antenna gain figures, information on
Ihe best and worst antenna localions and heighls, a long
look at the quad vs the yag antenna, information on
baluns and how to use them, and new information on the
popular Sloper and Delta Loop antennas The text is based
on proven data plus practical, on-the-air expenience 190
pages. 1978 1st edition

RP-AH Soltbound §9.95

HF ANTENNAS — The Easy Way
by John Haerle, WBSIIR

This tutonal 15 an excelleni source book on antenna theory
and apphcations. Examples of areas covered are Fun
damenials, antenna and feedline terminology. baluns
ground Systems. hghtung protechon, The Basic Antenna
the dipole. the zepp, GSRV. Windom, Special Anfennas, the
sloper. DDRR. Beverage, foided unipole. Beams, WBJK
Yagi. two element guad. and the 160 meler band story
John's wnling IS in an easy-lo-understand conversational
style and 15 full ol examples and handy tips and hints
There are no drawings or dlustrations but John's prose
paints pictures for clear and complete understanding of the
information beng presented. ~ 1984 1st Edition

JH-AT Soltbound $11.95

BEAM ANTENNA HANDBOOK by WGSAI and W2LX
Completely revised and updated the Beam Anlenna Handbook
includes the very latest state-of-the-art antenna design. Com
puter generated beam dimensions lor the 40, 30, 20, 17,15
12, 10 and VHF bands are included ehiminating the need tor
time consuming math calculations. Also covered are: Beam
height and optimum apex of radiation, how element types and
hardware eflect performance, effect ol nearby objecls on rad
ation patterns, feedlings, baluns and matching systems and
much more. Ham Radio VHF columnist W1JR, and noted Eu
ropean VHF 'er DL6WO's VHF antenna designs are covered ex
lensively as well as NBS VHF long Yagis 233 clearly written
pages — 204 easy-to-understand illustrabons, make this the
book 1o buy for beam construction < 1985, 1st edition
RP-BA SoNtbound §9.95

SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, W6SAI and Stu Cowan, W2LX
Learn how to build simple, econpmical wire antennas
Apartmen! dwellers take note! Fool your landlord and your
neighbors with some of the “invisible’”” antennas lound
here Well diagrammed 192 pages 1972

RP-WA Softbound $9.95

ARRL ANTENNA BOOK

14th Edition

The Amateur Antenna tible Includes just about every bit of in
Tormation you'd ever want to know about antenna design
construction and theory  Starts with wave propagation
antenna fundamentals and transmission line theory, pro-
gresses through coupling the transmitter and antenna to the
feedline to 9 big, inclusive chapters on how to build different
antennas. - 1982, 14th edihon, 200 pages

AR-AM Softbound $8.00

ham radio BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

= 9



Photo A. "Mr. DX.” Leon Deloy, FBAB, at
his home in Monte Carlo in 1976.

town of Nice had a 25-cycle power
source and the signal from France had
a distinctive gargle on it as Leon ap-
plied high-voltage ac directly to his
transmitter tube. This time, Schnell
and Reinartz were ready. In no time at
all, the Atlantic barrier was breached!

| had known the story before | met
Leon Deloy, but to hear it from him
personally was thrilling. | asked him ex-
actly where he had lived in Nice. What
was his QTH like? And what about the
French Alps that effectively blocked
the path? We discussed these things
at length, and the day after the con-
versation | drove the few miles to Nice
to the house from which Leon had
made his record-breaking QS0s. The
address was 54 Boulevard du Mont-
Boron. The street was on the ocean
side of the Lower Corniche, one of the
main boulevards that ran from Monte
Carlo to Nice. The home was a large,
pleasant house in the French style. It
had a small back yard, but the hills rose
sharply behind the location, seeming-
ly blocking it from a direct radio path
to the United States.

After surveying the location, | drove
to the top of the hills behind Nice and
looked down on Boulevard du Mont-
Boron. Yes, it was possible, The
French Alps dropped in height as they
approached the valley of the Var river.
The coastline curved around and the
mountains were to the north of 8AB,
but the shot to the northwest —
towards North America, that is — was
reasonably clear. BAB's signals must

have grazed the edge of the Alps, then
had a clean shot up the Var valley.

Although BAB was no longer active,
he still had a keen interest in Amateur
Radio. With his permission, | took a
photograph of him (Photo A), and
one of an oil painting of him as a
young man in his dapper French mili-
tary uniform Photo B.

What a grand gentleman! Although
he expressed hopes of coming to
America again, his health prevented
such a journey. He later told me that
he had bought a shortwave receiver
and listened to the ham bands on oc-
casion, marveling at the ease of voice
contacts with sideband signals.

When | heard of his passing, it was
as if an era had ended. The Americans
at the other end of the great contact

Photo B. An oil painting made in 1920, hung
in the entry hall of his apartment, depicted
FBAB at the time he was awarded the
Legion of Honor.

had passed away earlier. And now
Leon Deloy! It was the end of a fab-
ulous era in Amateur Radio. | always
regret that | hadn’t seen him again in
his library, sipping tea, surrounded by
his paintings and awards and honors.

We will not see the likes of him again.

To Amateurs who talk across the
Atlantic daily, the adventure of 8AB
and the American Amateurs may seem
like no big deal. But to the Amateurs
of yesterday, all of whom operated in
the region of 150 to 200 meters, his DX
work on 100 meters opened the short-
wave spectrum. Shorter was better,
and Amateur activity began a down
ward trek towards the 100- to 80-meter
region.

Amateur regulations were vague at
the time. The Radio Laws of 1912 were
still in effect, and while Amateurs
could operate between 200 and 150
meters, they weren’t allowed above
200 meters. The waves below 150 —
obviously useless were not strictly
regulated. Finally, in July, 1924, after
much prodding by the ARRL, the De-
partment of Commerce authorized the
issuance of new licenses for Radio
Amateurs permitting the use of wave-
lengths in the vicinity of the present
bands, up to 20 meters. A maverick
assignment at 5 meters was tossed
into the pot, too. Amateurs applying
for new licenses could operate in the
new short wave bands. The downward
march in wavelength began.

10-meter RFl and all that

First, the good news. The sunspot
cycle is climbing rapidly and 10 meters
is coming back to life. Many newer
Amateurs have never experienced this
band when it's fully alive. Plenty of DX
can be worked with low power, and
there's lots of room for pleasant con-
tacts and rag-chewing.

And now the bad news. The second
harmonic of a 10-meter transmitter
falls right into TV channel 2, the third
harmonic falls into TV channel 6, and
the fourth harmonic falls into the chan-
nels assigned to air-to-ground commu-
nications.

Most Amateurs have no problem
with the fourth harmonic, but the sec-
ond and third harmonics (of even a
100-watt transceiver) can cause prob-
lems with nearby television receivers.

In addition, a 10-meter transmitter
can overload the input circuits of a
nearby TV set, even though the trans-
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1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
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mitter may be ““clean,’’ as far as har-
monic emission goes.

Television interference presents a
delicate public relations problem be-
cause viewers always assume TVI is
the hams’ fault and blame them ac-
cordingly. In short, TVI isn't a big
problem if you don’t have it, but it's
hell if you do!

Fortunately, many of the TVI prob-
lems associated with 10-meter opera-
tion can be solved. Your own TV
receiver can serve as a guinea pig. If
you have no interference problems
with it, you might be in good shape
with your neighbors. Alas, the ability
of TV receivers to reject strong near-
by signals varies from manufacturer to
manufacturer and from model to model.
Your set may be interference-free, but
the one next door may not.

where to start

The first step in resolving TVI prob-
lems is to place a high-pass filter in the
lead-in of the TV set, right at the re-
ceiver terminals. Available for either
300-ohm ribbon line or 75-ohm coax,
these filters will reject your signals and
pass those of the television stations.
Unless you're running with a linear, a
high-pass filter will knock your funda-
mental signal down sufficiently to pro-
tect the TV receiver.

Your next step is to place a low-pass
filter in the coax lead to your antenna.
For best results, the filter should be
mounted directly on the back of your
transmitter and securely grounded to

-

the transmitter ground point. This will
substantially reduce any harmonic
energy.

You'll find out that when you don't
permit the transmitter harmonics to
run up your coax to the antenna,
they'll seek another avenue of escape.
This will be via the interconnecting
control leads, the microphone cable,
and the power leads of your trans-
mitter.

The next thing to do is wrap the
power lead of your transmitter around
a ferrite core or rod. Use a high-perme-
ability ferrite®; it will be lossy at 28
MHz and higher frequencies, and any
rf current flowing in the lead will be
converted into heat in the core materi-
al. This simple fix will prevent rf pow-
er from flowing into your electrical
system.

You can wrap control leads around
a smaller ferrite. Either a core or rod

* A suitable ferrmte rod around which you can wrap a
line cord is the AMIDON R-33.050-750. With a perme
ability of 800 (33 materiall. it meaures 7.5 inches long
A longer rod of similar matenial is the R-33-075 1200,
which is 0. 75 inches in diameter and 12 inches long
just right for the linear amplifier!

If a ferrite toroid is desired, the AMIDON FT-240.72
2.4 inches (0.D.) and 1.4 inches (1.D.) is satisfactory
RG-8A/U or RG-59/CU cable can be wrapped loosely
around this core, as can 300-ohm nbbon line.

A split core to place over a coax line is the AMIDON
2X-43-151, which is suitable for RG-BA/U coax, Place
the two halves of the fernite over the line and tape them
together

In case of computer interference, AMIDON supplies
split bars that fit over flat cables. The 2X-43-951 is for
2-inch wide cable and the 2X-43.051 is for 2.5-inch
cable

These devices are available from AMIDON, 12033
Otsego Street, North Hollywood, California 91607



U ) DRDAH
- L] i -
A N HA 0 DO
DPEREORM A A .
L 0 YO DARD EQUIP

WIRED KIT
6M,2M, 220 $886 $636
UHF $986 $B36

(Also available for commercial bands!)

/:1—— —— _q-

FEATURES:
*SENSITIVITY SECOND TO NONE!
*SELECTIVITY THAT CAN'T BE BEAT! Hoth 8 pole xtal
filter & ceramic filter for > 100dB at ¢+ 12kHz  Helical
resonator front énd to combat desense & intermod
control

0. 15uV Typ

#Flutter-proof squelch, Automatic freguency
separale spkr amphfier

*CLEAN, EASY-TUNE TRANSMITTER, up to 20W output
S0W with addimonal PA

*TD-2 DTMF DECODER/CONTROLLER kit only 79

Full 16 digits, 5 funchions, tall call restrctor, pro

grammable. Much more. Great for selective calling too'
*AP-1 AUTOPATCH kit only $79. Reverse patch & phone
hne remaote control std

=AP-2 Simplex Autopatch. Use with above

«CWID KIT. new low price $59
Field programmable. timers, the works!

«COR-2 kit, $3B. Audio muxer, local spke amplifier, tail &
time-out imers

*COR-3 kit, $49, with courtesy beep

*MO-202 FSK DATA MODULATOR kit339 Runupto 1200
baud digital or packel radio signals through any FM
transmitter

*DE-202 FSK DATA DEMODULATOR kit $39

HAMTRONICS, INC. :
65-E Moul Rd.; Hilton NY 14468-9535 I

High quality equipment at reasonable prices surely |

GaAs FET PREAMPS

at a fraction of the cost
of comparable units!

LNG -(*)
GaAs FET
PREAMP

onLY $59!

WIRED/TESTED

FEATURES:

*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dB, depending on freq

*Wide Dynamic Range: to resist overload
*Stable: new-type dual-gate GaAs FET

* Specily wning range desired 26-30, 46-56, 137-150,
150-172, 210-230, 400470, or B00-960 MHz

LNW -(*)
MINIATURE
GaAs FET
PREAMP

Unbelievably
Low Price - - -

1
onNLY $24/kit,
$39 Wired/tested

GaAs FET Preamp
similar to LNG,
except designed
for low cost & small size. Only S5/8"W x 1-5/8"L x
3/4°H. Easily mounts in many radios

* Specily tuning range desired: 25.35, 35-55, 55-90, 90
120, 120-150, 150-200. 200-270, or 400-500 MHz

LNS-(*)

IN-LINE
PREAMP

ONLY $79/kit,
$99

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of line
during transmit. Use with base ,or mobile
transceivers up to 25W. Tower mtg. hardware
supplied.

* Specify tuning range desired: 120-175, 200-240, or
400-500 MH2z

Lf -
S VIETR

-

*FM exciters;
kits only $99 wit $179
TCXO0 and xtal oven available
2W cont. Up to 3W intermittent

*TAS1 for 10M, M, 2M, 150-174, 220 MHz.

*TA451 for uhf.

FCC TYPE ACCEPTED FOR COMMERCIAL BANDS

*VHF & UHF LINEAR AMPLIFIERS. For FM or S58. Power

levels from 10 to 45 Watts. Several models, kits starting

at 3949 /

*R144/R220 FM RCVRS &
tor 2M, 150:174, or 220 MHz

0.15uV sens, B-pole xtal & 10 pole ceramic -1 hiters,
hehcal resonator front end for exceplional seleclivily,

- 10008 at + 12kHz (best available anywherel) Flutter
proof squelch. AFC tracks dnfting xmitrs. Xtal oven avail
Kit$149 wi $229

*R451 FM RCVR. Same as above but UHF

iy $149 wit $226

Tuned line
front end. 0.2uV sensitivity it
*R76 VHF FM RCVR for 10M, 6M, 2M, 220 As above, but
wio AFC or hel res. Kils only G

*R110 VHF AM RCVR for VHF aircraft or ham bands or

UHF Kt only $149

HRA -(*)
HELICAL
RESONATOR
PREAMP

[ ONLY $49 VHF
or $84 UHF

helical

—— a

preamps  with resonators

Low-noise
reduce Intermod & cross-band interference in
critical applications

* Specily tuning range desired. 143-150, 150-158, 158
162, 162174, 213-231, 420-450, 450-465, or 465-475
MHz

appeals to me; but | want more details before | buy! Rush |
my copy of the 40-page Hamtronics catalog by return first 1
class mail. | enclose $1 ($2 for overseas air mail).

Name —

i Address
I city __

State/ZIP

— AN o5 F Mo
(o

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

- ' - -
Antenna Heceives
It Hange Output
FLE~] 144 I.hl.n

50 53 s
VHF S0 4 144148
MODELS 144140 2830
145 147 830
Kit with Case $59 1481444 3214
Wit less Case  $39 g e
F 20724 50 54
Wired wicase $89 e 3530
UHF MODELS 432438 2830
Kit with Case $69 35438 i 1a8

: q 433436

Kit less Case $49 e g
Wired wicase $99 B0 9I8 422848
S02-927 430 480

2 A 0 - -
Far VHF : !l\lle: Antenns
For 558, CW. ModelxV2  'yiie GG
ATV, FM, etc Kit$79 2029 145 146
Can be linked {specify band) 2830 5052
with receive conv ns ey
for trancelve. 5054 220 224
1to2Wout. 144 146 8052
Linear PA's For UHF 144 146 2830
avallable up to Model XV4 2830 413434
S0w. Kit$79 030 45437

" 126 a

w”LGSIsg I‘:!IH 432 40

e Order by phone or mail * Add $3 S&H per order
(Electronic answering service evenings & weekends)

e Use VISA, MASTERCARD, Check, or UPS COD.



800-882-1343

- 4 -
IC-735 List Juns
IC-761 New Top of Line 2499.00 Call §

IC-735 Gen. Cvg. Xcvr $999.00 Call $
IC-751A Gen, Cvg, Xcvr 1649.00 Call §
R7000 Gen. Cvg. Rovr 1099.00 Call §
R71A Gen. Cvg. Rewr 94900 Call §
IC-2BA/H FM Mobile 25w/45w 429/459 Call §
IC-37A FM Mabile 25w 499.00 Call $
|C-900 Super Multi-Band Mobile  589.00 Call $
IC-04AT UHF HT 449.00 Call §
IC-48A UHF 45w 459.00 Call §
IC-38A FM Mobile 25w 459.00 Call $
IC-02AT FM HT 399.00 Call $
IC-u2AT Micro HT 32900 Call $

TS-440S/AT
TS-940SAT Gen. Cvg. Xevr

T5-4308 Gen. Cvg. Xcvr
TS-7T11A All Mode Base 25w
TR-751A All Mode Mobile 25w
TS-440S/AT Gen. Cvg. Xcvr
TM-2530A FM Mobile 25w
TM-2550A FM Mobile 45w
TM-2570A FM Mabile 70w
TH-205 AT, NEW 2m HT
TH-215A, 2m HT Has It All
TH21BT 2M HT

TH31BT 220 HT

TM--3530A FM 220 MHz 25w

$224995 Call
81995 Call $
89995 Call $
599.95 Call §
119995 Call $
42995 Call §
46995 Call §
55995 Call $
25995 Call §
34995 Cal $
26995 Call $
26995 Call $
44995 Call §

$995 00 Call $
1895.00 Call §
45995 Call $
57995 Call §
20995 Call $
35995 Call s
109595 Call §
47995 Call $
59995 Call §

FT-757 GX Gen. Cvg. Xcwr
FT-767 4 Band New

FT-211 RH

FT-290R All Mode Portable
FT-23 RITT Mini HT
FT-209RH RM Handheld 5w
FT-726R All Mode Xcvr
FT-727R 2M/70CM HT
FT2700RH 2MITOCM 25w

3919 Sepulveda Blvd.
Culver City, CA 90230
213-390-8003
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will do the job. You may even have to
place a ferrite in the microphone lead
as close to the mic jack as you can get,

But what if you've done all this and
still get TVI on channel 2 when you
operate 10 meters?

the final cleanup

As | said, a nearby TV receiver will
help you determine the interference
relationship between your transmitter
and your neighbor's TV set. For my
checks, | used the family TV set, which
is about 30 feet away from my equip-
ment. The TV antenna is about 40 feet
away, and just below it is my 10-meter
antenna. Two CB hand-helds provide
communication between the transmit
ter operator and the TV checker. Using
these techniques, and running 100
watts, | was completely clean on all
channels. But when | turned on my
kW linear amplifier, | knocked out
channel 2 and cross-hatched channel 6.

All the cures applied to the exciter
were then applied to the amplifier: a
ferrite choke was placed in the power
line, ferrite chokes were installed in the
interconnecting leads, and a low-pass
filter was added to the coax to the an-
tenna. That made two low-pass filters

one after the exciter and one after

the linear amplifier. Channel 6 was
now clean, with only mild problems on
channel 2.

The last step was placing a ferrite
line choke on the TV receiver. The line
cord was wrapped around a ferrite
toroid, where the power cord left the
back of the cabinet. Attention was
then directed to the lead-in, which
happened to be 300-ohm ribbon.

It's possible for the TV lead-in to act
as an antenna for hf signals or harmon-
ics. These pass down the lead-in, with
the two lead-in wires acting in phase
as a common-pickup antenna. The un-
wanted signal just flows around the
high-pass filter with little attenuation.
To prevent this, | loosely wrapped the
ribbon line through a 2-inch (0.D.) fer-
rite toroid. | passed three turns through
the core and held them in place with
a plastic wire-wrap, then placed this lit-
tle filter just before the high-pass filter
as shown in the illustration (fig. 1).

All in all, the ferrite filters seem to
do a much better job in TVI suppres-
sion than do bypass capacitors.
They're also much easier to install.
(More on interference reduction in a
forthcoming column.)

ham radio

Boost the Range of Hand-Helds

Today's hand-held VHF/UHF
scanners and handie-talkies from
Bearcat, Regency, Cobra, and
Radio Shack, ICOM, Yaesu, and
Kenwood have excellent sensitiv-
ity and talk power, but their
range is reduced by their short
flex antennas.

-
Tl.p: To increase the range of
your hand-held scanner or trans-
ceiver, connect a Grove ANT-8

extendable whip antenna, equip-
ped with standard BNC base.

* Only $12%

Y

EQUIP-tips

Ii;h from the experl on
bhoosung the performance
of yvour radho equipment

By Bob Grove
WA4PYQ

The Grove ANT-8 15 a fully-adjustable,
professional whip antenna made of
chrome-plated brass and equipped
with a standard BNC base to fit most
hand-held radios. Length is extend-
able from 7 to 46 inches. Replace that
inefficient “rubber duckie” with the
ANT-8 and STAND BACK!

plus $1 50 UPS Shipping (US)

/> Grove Enterprises
140 Dog Branch Road Brasstown, N.C. 28902
(704) 837-9200 or (MC, Visa & COD only) 1-800-438-8155
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Uncle Bill’s
Commodore C-64
Computer Software

by Bill Clarke WA4BLC
CODE COURSE

This computer program s broken into
thiee user triendly parts. Part one in
troduces 1o the beginner the ditierent
acters  The student simply
5 d Key and the characler 15

sent and displayed on the screen. Parl
two gengrates the morse characler
ingd the student 1S requirgd 1o press
Ihe correct key on the computer |l
sludent answers incorrectly, the
er 15 automatically resent. Part
ends morse characters in ran

ym groups of five The sludent can
talor what 15 senl 1o thewr particular
needs, numbers only. letters only or a
combination of both  Speeds are from
5 10 20 groups per minute The com
puter can also be configured lo send
the Famsworth method (high speed/
slow spacing code) V 2.2

UB-CC (For C-B4) §9.95

KODE MASTER (for Novice,
General or Extra Class students)
Prepare for your next code exam
using compuler generated 050s Each
0S0 comtans callsigns, names, (TH's
equipment info plus many ol the other
gxchanges commonly found in Ham
0S0's. 0S0's can be displayed on the
screen by one characler at a hme, by
each sentence or alter the completon
ol the Q50 for checking With a
printer you can pont oul a hard copy
Available in 5 wpm for Novices, 13
wpm lor Generals and 20 wpm lor
Extra class students

LUB-KN Novice Class {lor C-64)514.95
UB-KG (for C-64) $14.95
UB-KE Extra Class (lor C-64) 514.95

norse

ANTENNA SYSTEM

This mifty antenna modeling and
development program will help you get
the most lrom your anlenna projecls

» gliminating much ol the drudgery
1a calculations, Part ong
covers standard design antennas
dipoles. verticals and Yag designs
Part two designs shortened dipole an
tennas for space limited hams Greal
for shortened 160/B0, meter antennas
All dimensions are listed. Al this price
il's not an engineenng program but a
neat program 1o have around

UB-AS (for C-64) $9.95

RADIO AMATEUR CALLBOOK
SUPPLEMENT
(both NA and Internalional calls)
Invaluable operating aid to all classes
of Radio Amateur Includes all c:
issued since publication ol the 1‘I!4:
adition of the North Amencan and In
ternational editions. The ONLY way 1o
be fully up-to-date is 1o have the Call
hook supplement in your shack. 296
pages 1987
CB-SuP 87 Softbound $9.95

Please enclose $3 50 shipping & handling

ham, -
radio.....
BOOKSTORE

GREENVILLE, NH 03048
603-878-1441

A. Microwave Assoclates 10 GHz Gunnplexer. Two of these transceivers can forf the heart of a 10 GHz
communication system for voice, mow, video or data transmission, not 1o mention mountaintop DXing!
MABT141-1 (pair of 10 mW transcelvers) $251.95. Higher power units (up to 200 mW) available. B. Micro-
mmuumm; Similar ch teristics to 10 GHz unit. MABTB20-4 (pair of 20 mW
transceivers) $738.20. C. This support module is designed for use with the MAB7141 and MA87820 and
muummm-mmamm.snmmmwmumum
30-MHz tm receiver, modulators for voice and mcw operation, Gunn diode ! and

Mater outputs are mmmmmanMmmmmmm
voltage. RXM omww:nmomnmummmmmum
for voice or mew P linking. A power supply capable of delivering 13 volts dc
llﬁﬂ(ﬂuﬂﬂm\!mhn].m“ﬂnw loudspeaker are the only additional
items needed for operation. The G ‘ d for mounting to a tower or 2 or 4
mmmmmmauwmmmu.nwpnwm.m-nurmmanx,
¢ 20 mW) 5639.95. Also avallable: horn, 2 and 4 fool para-

bolic antennas, Gunn, varactor and detector diodes,

ndvonccd search and lock systems, oscillator modules, waveguide,
P flanges, stc. Call or write lor additional Information. Let
HGCG|V3I' ARR take you higher with quality 10 and 24 GHz sgquipment!

Rescarch
Box 1242 e Burlington CT 06013 @ 203 582-9409 I
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-
IO " TIFTE "5 IF 0
The ORIGINATOR of the VHF AMP/PREAMP COMBO!
YOU KNOW THE LUNAR NAME...NOW OWN THE BEST.
= Solid State Amplifiers for 50, 144, 220, 440 MHz =
NE W! GaAs FET Receive Preamp Built-In!
N E W! UHF Models of Latest Design!
N E W.' Model V2-500 for Two Meters...
500 Watts Output in a Deluxe Package!
-_—
See your .' LAt £ T Full line of
dealer or call l . J l 1 l ] separate preamps
e . " e 5 ’ available
COMMUMNICATIONS & SYSTEMS DIVISION
7930 Arjons Drive * San Diego, CA 92126 * Telephone (619) 549-9555 = Telex 181747
184
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Garth Sstonehocker, KORYW

solar cycle update

Enough time has passed to take the
guesswork out of determining the sun-
spot number (SSN) minimum. Since
the official value, is, by definition, a
12-month running average, it takes a
year's worth of values to define the
SSN centered on a date six months
ago. The upward SSN trend also takes
time to determine: from six months to
a year, to be precise. The minimum for
Cycle 21 could have occurred in Sep-
tember 1986 at a relatively high value
of 12.3, although official international
numbers are still being evaluated and
things may change a little. This would
make Cycle 21's duration equal to
10.25 years, which is closer to the
short end of the solar cycle range of
9.0 to 13.6 years.

Scientists at the Space Environment
Center (SEC) at Boulder have been
reviewing predictions made by several
methods to see what Cycle 22's maxi-
mum value, and the date of its occur-
rence, might be. A summary of their
findings indicates 145 as the maximum
value — a little lower than Cycle 21's
maximum. However, the values for
Cycle 22 range from 118 to 185. Most
of the scientists agree, however, that
whatever the ‘maximum might be, it
will probably occur in 1990 (i.e., dur-
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ing the period from December 1989 to
1991). These predictions will be refined
as the cycle starts its sharp ascent over
the next six months.

The solar flux measured at Ottawa,
Canada, on 2800 MHz (10.7 cm) indi-
cates a slightly different Cycle 21 mini-
mum than that obtained from sunspot
records. The minimum solar flux, a
measured quantity, occurred during
the period from June 24 to June 30,
1986. This raw data was corrected to
one A.U. (Astronomical Unit, or the
distance between the sun and the
Earth at equinox) in order to extrapo-
late solar flux values measured at the
earth’s surface to those which oc-
curred at the sun. The caorrected mini-
mum {(at the sun) occurred in Sep-
tember 1986. However, the ionosphere
“recognizes’’ only the measured values
(at the earth’s surface), of course.
Consequently, the period of the solar
flux cycle was from June 1975* to
June 1986, for a total length of 11.05
years. The lowest value of daily flux
was 66 — a high minimum, indeed.
This reinforces the prediction of a low-
er SSN maximum for Cycle 22. If this
is accurate, expect a Cycle 22 SSN be-
tween 110 and 125 (160-180 flux),
spread over the 1990 to 1992 time-

* Note: this represents a correction to November 1986
DX Forecaster” — Ed.

frame. In any case, a rapid rise in flux
should be noticed this winter. The ge-
omagnetic field will become stable,
and recurrent-type geomagnetic dis-
turbances will subside until the 27-day
flux peaks reach a value of approxi-
mately 150, after which time flares will
become more potent and cause more
intense geomagnetic disturbances of
shorter duration.

We can look forward to more fre-
quent 10- and 12-meter openings by
the end of 1988. A steady increase in
solar flux is occurring already. This in-
crease is about 3 SSNs, or 2 flux units,
per month, which is equivalent to a
0.13 MHz (or 13 percent) increase per
month. This will soon increase to 5
SSNs or 3.8 flux units, which is about
0.17 MHz (15 percent) per month for
noontime mid-latitude MUFs. Of
course the normal 27-day flux variation
period of the sun’s rotation is superim-
posed upon this steady increase. Flar-
ing regions of sunspots will augment
longer term solar fiux values. On a
daily basis, if there's only a 2 to 3 flux
unit change per day, the MUF will
change by one-half percent per flux
unit, with no delay. If, however, there
is a change of 10 to 20 flux units in a
day, the MUF will change by 30 per-
cent of the flux unit {change), with a
2- to 3-day lag. Consequently, it's pos-
sible to utilize the solar flux data trans-
mitted by WWYV, or available from the
computer billboard at SEC, to deter-
mine 10- and 12- meter band condi-
tions next year.

last-minute forecast

The higher frequency bands should
be very good the first five days of the
month and after the 21st. Look for
good transequatorial openings to the
southern countries. Openings may be
enhanced during geomagnetic distur-
bances around January 8, 18, and 28.
The lower bands are expected to be
their best this winter around the 5th
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during “‘normal’ hours.

*Look at next higher band for possible openings.
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INCLUDES 2 HOOK-ON PROBES . INCLUDES 2 HOOK-ON PROBES

20 MHz DUAL TRACE 35 MHz DUAL TRACGE
Features companent testing circuit for resistors, capacitors, wide Irequency bandwidih— onnmal:\ens.t.uwl-,r delayed $24 95 oo* ggs'ﬁg?:gﬂ%}?sﬁ]’

digital circuits and diodes—TV sync filler—high sensitivity triggering sweep—hold off —ALT trigger—single sweep TV sync

7 axis—XY mode—built-incalibrator—5X horizontal magnifier  SX magnification—XY or XYZ operation— HF LF noise reduction WORKS HARDER FOR LESS.

Introducing COM-3.  the new service monitor designed by service

UNSURPASSED QUALITY « SUITABLE FOR HOBBY. SERNCE & PRODUCTION technicians for service technicians. It works harder for less. .. giv-
T iISH.IL( *Add an ing you advanced testing capabilities at a very affordable price

VERTICAL MAXIMUM MAXIMUM FEATURES = Direct entry keyboard with programmable memory

MODEL BANOWIOTH | # TRACES CAT SIZE SENSITIVITY 1» TRIG FREQ BANDWIDTH additional * Audio & Iransmitter frequency counter » LED bar graph fre-

: I ] A10CM " 35 MHz $10.00for each quency/error deviation display * 0.1-10.000 uv output levels «
2200 20 MHz 12) Bx 10C SmVperdiv | 35 MHz . High receive sensitivity, less than 5 uv » 100 KHz 1o 999 9995 MHz
35 MHz | BxicM TmVperdv |

— L ) Cunlmunyhj‘! equency coverage = Transmit protection, up to 100
Al include high quality 1:1. 10:1 hook an probes. insiruction/service manual with schematic and comgonen! layout. | year warranty shipping. walls » CTS tone encoder, | KHz and external modulation

MINI-100 COUNTER (T-707DIGIT525MHz ~ CT-909DIGIT600MHz  CT-50 8 DIGIT 600 MHz CT-1259 DIGIT 1.2 GHz

50 MHz B unit for

$119.95 unaacse™  $139.95 Wor $169.95 =R $189.95 Xasm $189.95 o

| MODEL | FREQRANGE | SENSITIVITY | ACCURACY | DIGITS | RESOLUTION | PRICE |

. _n:;l_—;gg_ | o _| Les :t:: ] [ o T ] ::":90: J RAMSEY FHEQUEHGY COUNTERS

[crea | 12500 MH; 0 H | 9 | i T Mz | 16888 |

} -~ Auw s | { . { | H.mlwv(ll{'u nics has been manufacturing electronic

CT-50_ | oHz00Wnz | UESSTHANZSmv | teeM | 8 | Wzl [ 18388 | st gear for over 10 is recognize t‘ for lab qual

cr-125 H il o leiid ! T e 1 |ly.urm ucls at breakthrough prices. Ou y Coun
ters have features and capabilities of counters costing
twice as much

NTER PREAMP
RAMSEY D-4100 _ RAMSEY D-5100 $4995 F.B.f_qo..'f. i for measuring weak signals

COMPACT ' s HANDHELD DIGITAL ! o M wired includes 101N TWIO 1Y . \...11;.‘..I-.Ifrlrm.“:.-"!..m.
DIGITAL B AUTORANGING L e e IIIﬂLlJ':taz;ﬁ Connaciit ¢ Srbatlor snifting B> s
i S EON ) PS-2 AUDIO MULTIPLIER

$2495 $49.95 _ : . 6995

fest leads and 2 Includes Probes
Bbattery included & 1 Year Warraniy wited

kil $49.95

PS 1(]3 l GHZ PRESG&LEH

ol yout pres

wirnd inchudes
P |r| 1cap 1l|'| d a conlininly AC adagter

“,,|| nwhich beeps on zero Dhms

VIDED MODULATOR
1ONE DECODER rr=bebin bl el it A cony v, §795 | m @
Acdmpies W/ 1 el ACronis i Wrden Saonal BnstLRon g WIRELESS ¢ SUPER
oncodes LBV T suumn \=

prandy MAD BLASTER
f oW LEB SLIeRT AT N . g dhop ab S lent! Gieal FM RECEIVER
" $8.95 i i et cremenid ey 2 has addcd st or. Wk gpre , TELEPHONE orhobiby expenme

warning el Lghe gnonos i b a8 lage poe ampl o THANSMITTER
swiiow | $285 [ $4.95

A0 WATT 2 mir v L o - o 55‘9
PWR AMP Wt peawudes switche !.IIII'I.RS_M ."IM“ WHISPE lll’.l} 5

50 M TIME BASE

§$5.50

. $9.95
ACCESSORIES FOR RAMSEY COUNTERS PHONE ORDERS CALL s o 40 P b sibpg o s

maximum ol $10.00 » loreign add 15% for surlace mail » COD acd $2.50

Telescopic whip antenna—BNC plug 1 mon$1000 + el 5t il 00 850
High impedance probe. light loading ... ... 16.95 [w ‘ 716-586-3950 @ K+ oy oy 0 | oS
Low pass probe, audio use .... 1695 TELEX 466735 RAMSEY CI -mmm-l:;:o:;;:“ =
Direct probe. general purpose use RAMSEY E .INC.

Tilt bail, for CT-70,90, 125 ! FAX 716-586-4754 Faried. N1 14528




through the 8th. However, during dis-
turbances, expect lower MUFs and
signal strengths and QSB on the
auroral paths i.e., long east-west
and northern routes.. Approximately
one week later, after the beginning of
these disturbances, look out for the
winter absorption anomaly to occur,
especially from the 18th on (listen for
a STRATWARN from WWV).

Lunar perigee will occur on the 8th,
with a full moon on the 20th. An in
tense but short-duration meteor show-
er, the Quadrantids, will occur
between January 2 and 4, and last a
few hours.

band-by-band summary

Ten, twelve, fifteen, and twenty
meters will be open from morning till
early evening almost every day and to
most areas of the world. The openings
on the higher of these bands will be
shorter and will occur closer to local
noon. Transequatorial propagation on
these bands will more likely occur
toward evening during conditions of
high solar flux and disturbed geomag-
netic field conditions.

Thirty and forty meters will be use-
ful almost 24 hours a day. Daytime
conditions will resemble those on 20
meters. Skip distances and signal
strengths may decrease during midday
on days that coincide with these higher
solar flux values. Nighttime DX will be
good except after days of high MUF
conditions and during geomagnetic
disturbances. Look for DX from un-
usual places on east, north, and west
paths during this time. The usable dis-
tance is expected to be somewhat less
than on 20 in the daytime and greater
than on 80 at night.

Eighty and one-sixty meters will ex
hibit short-skip propagation during
daylight hours and lengthen for DX at
dusk. These bands follow the darkness
regions opening to the east just before
your sunset, swinging more to the
south around midnight, and ending up
in the Pacific areas an hour or so be-
fore dawn. The 160-meter band opens
later and ends earlier than 80.

ham radio

ARRL
HANDBOOK

FOR THE RADIO AMATEUR

NEW
EDITION

The 1988 ARRL Handbook For
The Radio Amateur carries on the
tradition of the previous editions
by presenting 1200 pages of com-
prehensive information for the
radio amaleur, engineer, tech-
nician and student. Clothbound
only. $21inthe U.S., $23in Canada
and elsewhere.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN STREET

NEWINGTON, CT 06111

i THE 1988 w

This publication is
available in microform
from University
Microfilms
International.

Please send inlormation about these titles

Name

Company/Ingtitution

Address
City
Stale Zip

Phona | |

Call toll-free B00-521.3044. In Michigan,
Alnsha and Hawai call collect 313-761-4700. Or
mail inguiry to: University Microfilms International,

100 North Zeeb Road, Ann Arbor, M1 48106,

2x4Z BASE
REPEATER
ANTENNA

THE HIGHEST GAIN DUAL BAND
BASE/REPEATER ANTENNA

HIGH POWER 200 WATTS

CENTER FREQUENCY
146.500 MHz
446.500 MHz

GAIN:

VHF - 8.2dB

UHF - 11.5dB

VSWR - 1.-1.2 or less

CONNECTOR:
N TYPE FEMALE

LIGHTNING PROTECTION
GROUNDED DIRECT

LENGTH: 16 FT.
WEIGHT: 5LBS. 3 OZ
WIND LOAD: 90 MPH
MOUNTING: UP TO 2 IN.
MAST

CAN SIMULCAST ON
BOTH BANDS

WATERPROOF
CONNECTING
JOINTS

UPS SHIPPABLE

AMATEUR SPECIAL

1275 NORTH GROVE ST.
ANAHEIM, CALIF. 92806
(714) 630-4541

CABLE: NATCOLGLZ
FAX (714) 630-7024
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ELMER’'S NOTEBOOK

power measurements

The subject for this month’s note-
book — power measurements —
popped into mind while | was writing
last month's column. Rather than ap-
pend a lengthy footnote to that disser-
tation {on 1200 MHz equipment — see
December 1987, page 113), | decided
that the topic deserved more thorough
treatment.

The trigger word was ““PEP,” or
peak-envelope power. Because power
measurements have always been one
of the elements of electronics that re-
guire some study, I'll use this month’s
column to explain what they're all
about.

dc measurements

There's not a lot that's exciting
about dc power measurements, or
about measuring equipment, for that
matter. But it helps to know something
about them so you’'ll have some basis
for what's to follow.

You can learn all you need to know
about dc with the aid of a voltmeter,
an ammeter, and a couple of simple
formulas. It's all very straightforward:
voltage times current equals power (E
x| =P). If you don't have an ammeter,
you can measure the voltage drop
across a resistor and obtain the power
by using the formula P = E?/R. If you
use an oscilloscope to look at a dc
waveform, you'll see a straight line
across the screen, at a level that’s dis-
placed from the zero-voltage line of the
trace (see fig. 1A). By carefully
calibrating the oscilloscope screen,

100 January 1988

DC VOLTAGE

|

PEAK

fig. 1. DC and AC waveforms require
different measuring techniques. A volt-
meter will show the correct reading of
dc, as at a. To read the exact value of
an ac wave, as at b, an oscilloscope is
useful. A dc meter with diode rectifiers
will generally read the average voltage,
although some are calibrated to provide
RMS readings.

you can read the voltage with preci-
sion. With dc, what you see is what
you get — the peak voltage and aver-
age voltage are the same.

ac measurements

When you turn your efforts to meas-
uring ac voltages, things get more
complex. The meter you used for dc

Tom McMullen, W1SL

is no longer useful. If you connect the
probes from a dc voltmeter across a
source of ac, you might see no pointer
movement at all, or perhaps just a blur
as the pointer tries to keep up with the
rapidly changing waveform. The com-
mon way to obtain an ac-reading volt-
meter is to insert a rectifier diode in
series with one lead {or sometimes a
bridge rectifier, which will provide a
higher resultant dc reading on the
meter). This type of meter provides a
reading that generally represents the
average voltage of the ac waveform,
shown in fig. 1B, although some read
RMS and are marked accordingly on
their scales.

An oscilloscope will show you the
true value of the ac waveform, includ-
ing the negative-going and positive-
going peaks. With a calibrated oscil-
loscope, you can measure the peak
voltage accurately.

The average voltage (of a rectified
sine wave) bears a direct relationship
to the peak voltage by the formula V,,
= 0.637 x Vpeak-* Knowing this rela-
tionship, you can turn the formula
around to use the average reading
(from a voltmeter with a rectifier) as a
means of finding the peak voltage:
Vpeak = 1.571 x V.

Though this relationship of average
to peak holds true for any undistorted
sinusoidal waveform, a distorted
waveform doesn’t follow the same
rules.

* Note that this value isn‘t the same as the RMS vol-
tage, which is obtained by Vgyg = 0.707 x V., and

Vieak = 1.414 x Vpys.



Abm;e and Beyond
AR2002

PROFESSIONAL MONITOR RECEIVER
25— 550 MHz
800 - 1300 MHz

Specifications:
Receiving mode — Narrow band FM, Wide band FM & AM

Receiver circuit - Microprocessor controlled PLL
Frequency synthesized superheterodyne type

with high-level doubled balanced mixer

Receiver IF - 750MHz, 45.03MHz, 5.5 MHz (WFM)
and 455kHz (NFM & AM)

Sensitivity = NFM = 0.35 uV (1248 SINAD)
WFM- 1,00 uV (1208 SINAD)
AM -1.00WV (1008 SN)

Selectivity - NFM ~ ::7 Sllﬂz(é 6dB
@m

AM - =50kHz @ 6dB
© +i0kHz@ 7008

AR2002
Professional Monilor Recerver
$455.00
(Calfornéa res. add $27.30 tax)
Visa and MasterCard accepted
Prices includes shipping & handiing
C.O.D. shghtly igher

22511 Aspan Street, Lake Forest, CA 92630-6321
Calit/Alaska (714) 581-4800

Facsimile (714) 768-4410(not a phone)
TOLL FREE 1-800-523-6366

M: communications, inc.
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Now that
you cgvn speak,

talk to

to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers_of
communication. We'll also explain

how Larsen 220 and 1296 MHz

antennas are designed to give you

the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance

doesn’t speak for itself.

__\_\ R

)

\‘Larsen Antennas
The Amateur’s Professional

See your tavorite amateur dealer or write for a free amateur catalog

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave., PO. Box 1799, Vancouver, WA 98668, 206-573-2722
IN CANADA: Canadian Larsen Electronics, Lid,, 149 West 6th Avenue, Vancouver, B.C. VSY 1K3. 604-872-8517

Larsen.

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk

4
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1500 + WATT TRANSMATCH KIT $164.95 OTHERKITS
Article Reprints (refundable). . . . $1.50
/ G3RUH, PSK Packet Modem, Satl /Terrestrial$99.00
p ’ PC Board for above only, delivered. .. ......$27.99
- ’ Ten-Tec Designer Cabinet for above .$12.00
e / K9CW Memory Contest Keyer ..$109.00
» ' b d Yaesu FRG-9600, .1 to 60 MHz Converter. . . .$94.95
20m CW, 15w Transceiver (H.R. 6/87). . ..$159.95
SOW 7T5SM SSBXCVR. ....ovvvvrrnnnvnrss $199.95
BASIC KIT: INDIVIDUAL ITEMS Factory Wired
1 - rotary inductor 28uh $59.00 Nel-Tech DVK-100. .. e : $259.00
2-6:1 ball drives. . $7.50 ea. BAW PT-2500A Amp. ... .. e eeies ... $1,670.00
1-0-100 turns counter. ........... $6250 BAW VS1500A TUNBF .. .vvvennnnnnn. ... 538400
2 -variable capacitors Amp Supply Monobanders $299.00
25-245 p! 4500 v $37.00 ea.  Shipping Extra Unless Noted
OPTIONS— Catalog $1.00
enclosure (pictured in Sept. 86 CQ).$64.00 RADIOKIT « P.O.Box 973-H _
4:1 balun kit ..$2250 Pelham, NH 03076 « (603)635-2235
dials, tarminals, chassis, ceramic slandoffs, hardware, loroids, amp components, B&W coil slock, elc. “
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THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"

Part No Description Price
321-11064-3 BNC 2 PST 28 volt coaxial relay,

Amphenal

Insertion loss: 0 to 0.75GHz,

01048

Power rating: 0 to 0.5GHz, 100

walts CW, 2 w peak

Isolation: 0.1 GHz'45db, 0.2 GHe 525 used

40db, 0.4 GHz35db lested
8i.822 PL-259 Teflon Amphenol 1 45
PL-259/5T UHF Male Sitver Tefion, USA 130
uG-210/u N Male RG-8. 213. 214, Amphenol 285
uG-218:0 N Male RG-8, 213, 214, Kings 315
G91APIN N Male Pin lor 9913, 9086, 8214

fits UG-210/U & UG-21B/U N's 150
UG 2109913 N Male for RG-8 with 9913 Pin 145
UG-218/9911 N Male for AG-8 with 9913 Pin 475
UG- 1460 N Male to S0-239, Teflon USA 200
UG-8 U Femaie to S0.239, Tetion USA 500

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 208

(301) 840-5477

CASH PRICES w13

SYNTHESIZED
SIGNAL GENERATOR

MODEL
SG-100F
$429.95

MADE IN
UsA delivered

* Covers 100 MHz to 199.999 MHz in
1 kHz steps with thumbwheel dial
Accuracy +/— 1 part per 10 million at all
frequencies # Internal FM adjustable from
0to 100 kHz at a 1 kHz rate » External FM
input accepts tones or voice » Spurs and
noise at least 60 dB below carrier = Out-
put adjustable from 5-500 mV at 50 Ohms
e QOperates on 12 Vdc @ ' Amp =
Available for immediate delivery » $429.95
delivered = Add-on accessories available
to extend freq range, add infinite resolu-
tion, AM, and a precision 120 dB attenuator
* Call or write for details » Phone in your
order for fast COD shipment.

VANGUARD LABS
196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon. thru Thu.
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L BAND TRAP
“SLOPER” ANTENNAS !

FULL COVERAGE! ALL BANDSI AUTOMA-
TIC SELECTION witn PROVEN Wastherproof
wealed Trops - 10 Ga Copperwaid 'Nlul
GROUND MQ\.INT SLOPERS - No
nesdud red l house
l:-nmutl op u raes, unmu
angle fmm Stralghtup te 50
nt "SLOPER” DX Antenns
anywhere you need tol 2000 Want
put, max. ‘umanonl or portable Use
Installs in 10 minutes. SMALL - NEAT -
ALMOST INVISABLE - No ons will know you
have & Hi-Power DX Antenna. Idesl For COND'Os APART -
MEMTS- RESTRICTED AREAS - Pre-tunsd for 2-1 or lass
SWH over ALL bands (axcept BO-180-300xc) No sdjust-
- EVI OMPLETELY ASSEMBLED. wﬂl!
diine and PL258 conneclor =
ady to hookup] FULL INST iJC

HNe. IOBDS B0-40-20-15-10—1 vap 49 f1.— $59.95
Na, 05——!020!6!0—|u- 26 n.——8$66.65
MNa. ID?OS—ZD 181 13 h.——§57.95
MNa. 1018 8- IM-&D-“)-?O-!E Iﬂ ﬂlr-l 83 n - 9.95
SEND FULL PRICE FOR PPDEL IN USA (Canada i IB 00
wutra for polu'o elc) or order using VISA, MA D -
« Number Ex Date. Ph 1-308-230- 5333

o in 23 dayniPer Chn 14 days) Guaranteed

day mensy back trial
WESTERN ELECTRONICS

Dept. AH Kaarnay, Mabraaka 60BAT
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fig. 2. An rf voltmeter. shown here in simplified form, can be used to measure voltage
on the transmission line. The line must be properly terminated, see text.

METER WiTh
WiTH CURRENT PICAUFP LOOP

(M) AN “

TRANSMITTER -4::}

a relative meter reading.

TRANSMIS

-

SION LINE

fig. 3. A pick-up loop will sample current flowing in a transmission line and provide

rf meters

Meters that measure RF are basical-
ly the same as those used to measure
lower-frequency ac; a dc meter with
diode(s) will provide a reading that
represents some percentage of the
waveform that's applied to it. The per-
centage for RF won't be the same as
for lower-frequency ac such as 60 Hz,
however. Variables such as the effi-
ciency of the diode, the amount of
resistance and capacitance in the
meter/diode circuit, and the frequen-
cy of the RF being measured will all
affect the reading.

You can check RF output power by
measuring the voltage across a known
resistor. The “known resistor’’ can be
your 50- or 75-ohm transmission line
(fig. 2). The formula is P = E?/R,
where R is the impedance of the trans-
mission line. If the diode/meter com-
bination is accurately calibrated, the
results of such measurements are
reliable.

Another common method of check-
ing RF output power is to use a
coupling loop inserted in the field of a

transmission line. The loop samples
the current flowing in the line, and can
be thought of as a transformer work-
ing at radio frequencies. The RF ener-
gy picked up by the loop is passed
through a diode and applied to a meter
(fig. 3). The Bird (or similar) type of
in-line wattmeter uses this technique.

For either of these methods, the
meter and pickup circuitry must be
calibrated and used in a properly ter-
minated transmission line.

PEP

After that review of measurement
techniques and instruments, let’s look
at some applications, such as measur-
ing PEP. We all know that PEP stands
for peak envelope power. But what's
an envelope?

To follow this, look at fig. 4. If you
have access to an oscilloscope and a
signal generator with built-in modula-
tion, you can see a waveform like this
by connecting the output of the gener-
ator to the input of the 'scope, and
then turning on the modulation. By ex-
perimenting a bit with the scan rate of




Running Back for More

Is a Snap

DISCOUNTS
FOR AMATEURS

EGE VIRGINIA

14803 Build America Drive, Bldg. B
Woodbridge, Virginia 22191
Information: (703) 643-1063
Service Dept. (703) 494-8750

Store Hours: M-F 10—6
Sat: 10—4

Order Hours: M-F 9—7
Sat 10-4

EGE NEW ENGLAND

8 Stiles Road

Salem, New Hampshire 03079
New Hampshire Orders,*
Info & Service: (603) 898-3750

Store Hours. MTuWF: 10—5
Th: 12—8
Sal: 10—4
*Orger & we'll cregit you §1 for the call

Our associale store

Davis & Jackson Road, PO Box 293
Lacombe, Louisiana 70445

Info & Service: (504) 882-5355

(8D -

Terms: No personal checks accepled
Frices do nol include shipping. UPS
COD fee: 52.35 per package Prices are
subject fo change withou! nohce o7
obligation. Products are nol sold for
evaluation. Authorized relurns are sub
ject 1o a 15% restocking ang handling
lee amd creait will be issved for use on
your next purchase. EGE supporls the
manufacturers” warranhes To gel a
copy of & *aH’aﬂIr prior 1o purchase,
call customer service a1 703-643-1063
amnd it will be furnished at no cost

mru

Winter Buyer's
Guide/Catalog
Available - Send $1.

Amateur HF Bands
Cushcraft, Butternut, KLM,
Mosley, Hy-Gain, B&W, Van
Gorden, Hustler, Larsen,
Antenna Specialists,
Centurion, Smiley

Antennas in Stock
for Mobiles, Base Stations,
and Handhelds

Everything from mini rubber
duckies to huge monobanders

ASK FOR PACKAGE
DEALS ON ANTENNAS
AND ACCESSORIES

Also. ..
Antennas for Scanners, CBs,
Marine, Commercial, and
Short Wave Listening

—

FT 23/33173
Mini HTs for 2m
220/ 440 MHz

FT 727R
'm /440 MHz Dual Band HT

FT 767GX
All Mode Transceiver
with CAT System

s Ty ™

Wvaiiy
- =

NEW

FT 757GX Mark Il
HF Transceiver with
General Coverage Receiver

FRG 9600

Scanning Receiver
tor 60-905 MHz FM/AM/SSB

UNARCO-ROHN
TRI-EX
HY-GAIN

Ask for package quotes on
complete lower assemblies
including Phillystran, guy
wire, antennas. rotators, etc

ROTATORS
Kenpro, Alliance, Daiwa
Telex Hy-Gain

IC 751A
HF Transceiver with
General Coverage Receiver

IC 3200
Dual 2m/440 MHz Mobile

IC 275A

All-mode Transceiver

R 7000
General Coverage Receiver

Micro 2AT/4AT
Mini Handhelds
e for 2m or 440 MHz

IC 02AT/03AT/04AT
Handhelds for 2m/220/440

Packet Controllers
Kantronics and MFJ

Amateur Software
Ham Data Software for
Commodore Compulers

Ask for Descriptions

RTTY/Morse/Amtor
Hardware and Software and
packages by Kantronics,

Microlog, HAL, MFJ, & more

HF Transceiver with
General Coverage Receiver

=D

TS-940S
HF Transciver with
General Coverage Receiver

TM 221A/321)A421A
2m/ 220/ 440 MHz Mobiles

New
Improved
TH 215AT
2m Handheld

TH-25AT/45AT
Tiny HTs for 2m/440 MHz

General Coverage Receiver

Accessories

AMPLIFIERS
Vocom, Daiwa, TE Systems,
Amp Supply, Mirage, Alinco
Ameritron, Tokyo Hy-Power

RF Concepts

ANTENNA TUNERS
Amp Supply, Ameritron, MFJ

Swilches, Couplers, Filters,

Connectors, Mikes, Keyers,

Paddles, Headsets, Clocks,
Books, Power Supplies

For Orders & Quotes Call Toll Free: 800-336-4799

In New England (except NH): 800-237-0047

In Virginia: 800-572-4201

y

Selected
Products at
Piscount Prices
Call for More Info

TEN-TEC

Corsair Il
Model 561
HF Transceiver

Paragon
Amateur Transceiver with
General Coverage Receiver

ALR-22T
Compacl 2m Mobile

ALD-24T
Compac! Dual-band Mobile
for 2m & 440 MHz

SONY
Receivers

REGENCY
BEARCAT

Scanners

CB RADIOS
Midland, Cobra, Uniden

ege :
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April 29, 30, May 1, 1988
Early Reservation Information

» Giant 3 day flea market * Exhibits Hamvention Video
* License exams * Free bus service VHS video presentation about the HAMVENTION is
* CW proficiency test * Door prizes available for loan. Contact Dick Miller, 2853 La
Cresta, Beavercreek, OH 45324
Foa market ckels and grand banduet Uekels re 1960 peadines
’ * : Award Nominations: March 15
Flea Market Tickets Lodging: April 2
A maximum of 3 spaces per person (non-transferable). License Exams: March 26
Tickets (valid all 3 days) will be sold IN ADVANCE Advance Registration and banquet:
ONLY. No spaces sold at gate. Vendors MUST order USA - April 4 Canada - March 31
registration ticket when ordering flea market spaces. Flea Market Space:
Orders will not be processed before January 1

Special Awards
Nominations are requested for "Radio Amateur of the Information
Year’, ‘Special Achievement' and ‘Technical Qeneral Information: (513) 433-7720
Achievement' awards. Contact; Hamvention Awards or, Box 2205, Dayton, OH 45401
Chairman, Box 964, Dayton, OH 45401, Flea Market Information: (513) 8988871

. Lodging Information: (513) 223-2612
License Exams (No Reservations By Phone)
Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610 Lodging
(Aug. 1985 or later) - with requested elements Reservations received after Housing Bureau room
indicated at top of form, copy of present license and blocks are filled will be retumed along with a list of
check for $4.35 (payable to ARRL/VEC) to: Exam hotel/motels located in the surrounding areas of
Registration, 8830 Windbluff Point. Dayton, OH Dayton. The reservation will then become the
45458 responsibility of the individual.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

Lodging Reservation Form Advance Registration Form

Dayton Hamvention - April 29, 30, May 1, 1988
Reservation Deadline - April 2, 1988

Dayton Hamvention 1988
Reservation Deadline - USA-April 4, Canada-March 31

Name ] Name

Address E Address

City State Zip o1 city State Zip

Phone g How Many
Admission @ $8.00" $

Arrival Date

After (valid all 3 days)

Depa.tlfm] gff;mﬁm 2 2P ‘a Qrand Banquet @ $16.00** S
Women's Luncheon

Rooms: [ )Single [ )Double (1 bed, 2 persons) (Saturday) —_ @%$6.75 $

{ ) Double Double (2 beds, 2 persons) (Sunday) . @%6.75 $

Flea Market $23/1 space

Deposit required - Room deposit must be paid directly to (Max. 3 spaces) $50/2 adjacent

Admission ticket must $150/3 adjacent $________
be ordered with flea market tickets  Total $

* $10.00 at door ** $18.00 at door, if available

Make checks payable and mail S.A.S.E. to -
Dayton Hamvention, Box 2205, Dayton, OH 45401

the hotel or motel by date shown on the confirmation form
sent to you, Use canceled check for confirmation.

Mail to - Lodging Dayton Hamvention, 1880 Kettering
Tower, Dayton, OH 45423-1880
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ENVELOPE

fig. 4. Amplitude modulation (A-M)
waveforms. At a, the audio waveform;
at b, the rf carrier; and at ¢, the modu-
lated carrier.

the 'scope trace and with the level set-
tings of the generator, you can pro-
duce a picture that appears very much
like that which is shown in fig. 4C.

The modulation shown in fig. 4A
and the RF carrier displayed in fig. 4B
combine to produce the modulated
carrier shown in fig. 4C. You'll note
that the larger waveform (the modu-
lation) has what appears to be a mir-
ror image of itself, with some parts
that almost touch at the center of the
vertical screen trace. If you increase
the modulation level enough, these

parts that touch will become flattened.
This is overmodulation; if it's done on
the air, it will cause splatter that will
interfere with other stations.

Inside the larger waveform are
sweep traces that are of a much higher
frequency. This is the RF carrier. it fol-
lows the modulation to its highest
peaks and decreases to practically
nothing on the negative-going parts of
the waveform. The larger waveform
with the RF carrier inside it is called the
modulation envelope. That's where
the “envelope’” part of PEP comes
from, and the peak power is measured
{or calculated) by using the voltage
measured from the reference (zero)
line to the tip of the modulation peak.

Here’s another bit of theory appli-
cable to a-m transmitters: because
every positive-going modulation peak
is matched by a negative-going one,
the average power input is always the
same. Because of that, the plate cur-
rent to the final amplifier doesn’t vary.
(if it does, there's something wrong —
perhaps low RF drive, incorrect bias,
a power supply that has a poor output
filter, a weak p-a tube, etc.) This is true
for both voice-modulation and sine-
wave modulation because voice wave-
forms have positive- and negative-
going peaks too. Your antenna (or
feedline) current will, however, in-
crease with modulation peaks because
the output contains sidebands that add
their power to the carrier.

the SSB problem

Single-sideband voice transmission
doesn’t provide a steady RF-carrier
output or a steady p-a power input that
can be easily measured by common
meters. A p-a plate-current meter will
attempt to follow the modulation
peaks when you speak, but because of
the slow response time of the meter
pointer, it will never quite catch up.*
When you apply a steady tone (a test

signal), the meter will show a steady
value that's useful for tune-up pur-
poses, but voice modulation will pro-
duce a meter reading that's only a
fraction of that value. The ratio is very
unpredictable; each person’s voice has

* This lag in response time in meter movements is
called /inertia, and is created by the mass of the pointer
and any parts, such as the moving coil {armature), at-
tached to it. The reluctance of the coil moving in a mag-
netic field also affects the inertia of the meter. External
circuitry, such as a very low resistance across the meter
terminals can also slow the response time of the meter,
but this is called damping.

®

SINGLE TONE

TWO TONE

MODUL ATION _
VOICE peAK ]

fig. 5. SSB transmitter output wave-
forms. Shown at a is a single-tone out-
put, which is a steady carrier. Atbis a
two-tone test signal, and ¢ shows voice
modulation.
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different peak-to-valley characteristics
and different frequency content, and
not all meters respond the same way.
The meter reading for voice could be
as low as 25 to 30 percent of that for
steady-carrier conditions, for equiva-
lent peak power.

Figure 5A shows a typical SSB out-
put waveform with a steady one-tone
test signal, and fig. 5B shows the out-
put for a two-tone test signal. Figure
5C shows a voice-modulated SSB
signal.

An oscilloscope can be used to
monitor a voice-modulated SSB sig-
nal, and the peak voltage reading
noted and used to compute the power
at that instant. Oscilloscopes haven't
found great favor among the Amateur
community, however. Many of them
are larger than the other components
of the station, and most have an ap-
pearance more appropriate to a labor-
atory setting than an operating
position.

Some manufacturers such as Heath,
Kenwood, and lcom have produced
“station monitors’” designed to fit
neatly into an equipment lineup. These
dressed-up oscilloscopes will show the

audio peaks and valleys, and if calibrat-
ed for the transmission line and fre-
quency of operation, will provide a
reliable means of checking peak power
output.

There are RF-output meters that
provide peak readings. Some are man-
ufactured by the major suppliers of
Amateur transceivers, and provide a
choice of either RMS or peak reading.
I've seen Bird wattmeters advertised as
“peak reading,”” and there may be
others I'm not aware of.

For you builders, there's a digital
PEP wattmeter described in Chapter 34
of the ARRL's 1987 Radio Amateur’s
Handbook. It uses peak-detectors to
sample the voltage on a transmission
line, and a holding circuit to hold the
value long enough for the digital read-
out to provide an indication.

The thing to remember about any
meter that samples either the current
or voltage in a transmission line is that
they're accurate only if the feedline is
properly matched. If you use 50-ohm
coaxial cable, but your antenna ap-
pears as 30 ohms, the SWR will quite
thoroughly mess things up so that the
readings you get are meaningless.
(This brings up the subject of SWR

DEALER
INQUIRES
INVITED

MON-SAT (201) 874-6013
10AM -3PM ORDERS
7PM - 10PM ORDERS/TECHNICAL
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and VSWR, which I'll cover in next
month's column).

which measurement?

So what does the FCC want you to
measure? There's a “‘grandfather
clause” in the regulations that permits
General-class and higher licensees to
use p-a plate input power as a meas-
urement until 1990 — with a limit of
1000 watts.

Otherwise, all Amateur power levels
are stated as PEP output, with a max-
imum for General-class and higher of
1500 watts.” (Note: when a higher-
class licensee is operating in the
Novice segment of any band, the
higher-class licensee must observe the
same power limits as the Novice).

Novices are allowed 200 watts PEP
output on their segments of the 80, 40,
15, and 10-meter bands. On 220 MHz,
the limit is 25 watts PEP output. On
1270 MHz, it's 5 watts.

You already have a yardstick that ig-
nores the usually poor efficiency of the
transmitter. With tube-type transmit-
ters, efficiency depends upon correct
drive, age of the tube, how hot the fila-
ment (or cathode) is, the Q of the out-
put circuit, and how well the circuit is
adjusted, among other things. All of
these variables combine to make the
actual output a rather uncertain figure.
With solid-state transmitters, efficien-
cy is often poor to begin with, and it
changes with applied voltage as well
as circuit adjustment, matching to the
load, and even operating temperature.,
So, although it's not as easy to obtain
as p-a input, PEP output is a more uni-
versally “'fair’” measurement.

In case your transceiver has an in-
ternal RF power metering circuit {and
many solid-state units do have such
circuits), it can be used for a-m, CW,
or fm after being properly calibrated by
checking against a decent-quality out-
put wattmeter and dummy load. For
SSB, this type of meter won't provide
an accurate indication of PEP output
unless the manufacturer has specifical-
ly designed it to do so.

* Except on the 30 meter band, where the himit s 200
watts PEP ourput
ham radio
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REVIEWS

KPC-4 packet TNC

The Kantronics KPC-4 Packet TNC features
dual 1200-baud ports allowing simultaneous con-
nections and conversations through each port.
This TNC is excellent for VHF to HF gateway
operations, packet bulletin board connections
through different VHF frequgncies or bands, and
also VHF to VHF gateways. 2400 baud opera-
tion is possible on port 2 with the additon of the
Kantronics 2400 Modem. Independent watch-
dog timers on each TNC port and a unique
power brownout supervisory circuit permit un-
attended digipeater service. Operating par-
ameters are retained via a 512 byte EEPROM
eliminating the need for battery backup. Mobile,
digipeater or portable operation is enchanced by
the low-current single 12-VDC power supply re-
quirements for the KPC-4. Home station power
for the TNC is supplied by a wallplug type
powerpack.

The KPC-4 includes the Kantronics Personal
Mailbox feature. This remarkable mailbox was
reviewed in detail in the October 1987 issue of
Ham Radio. The mailbox operation is transpar-
ent — that is the TNC is still fully usable for
digipeating, gateways or carrying on a packet
QSO0 while the mailbox is being used. The oper-
ator may access the mailbox while the TNC is
in a connected state. The KPC-4 has 32K of
RAM, expandable to 64K, as compared to the
16K supplied with the earlier versions of the
KPC-2, greatly increasing the mailbox capacity.
The mailbox is not intended to serve a large user
base — itis, as its name implies, a personal type
mailbox intended to receive and store messages
to and from the TNC's owner. But certainly some
limited club applications are possible, such as
posting meeting notices or similar limited-size
general information bulletins. The mailbox is
capable of receiving autoforwarding messages
from its files. The command structure is basi-
cally the same as for the KPC-2 TNC using the
mailbox firmware, except for several new com-
mands for controlling the dual-port feature and
gateway functions. The manual is nearly 90
pages long with in-depth coverage of the packet
commands and parameters used by the KPC-4.

Nine LED front panel indicators continuously
monitor TNC operations. The MAIL LED lights
when a station is connected to the PBBS, or
plinks continuously to indicate when mail ad-
dressed to you is present. Two LEDs indicate
transmitter ptt keying for each port, two others
indicate when either port is receiving data. The

RPT LED indicates when gateway or digipeater
functions are actively in use. Unacknowledged
packets cause the STA LED to illuminate. The
remaining LED is the power indicator.

The KPC-4 will easily interface with most
popular computers. All that is needed is a simple
modem program to allow communications be-
tween the TNC and computer. The computer
port uses true RS-232 levels for interfacing, or
alternatively the levels may be converted to TTL
by simply moving a jumper — permitting use
with the popular Commodore 64 computers. For
those few modem programs that use it, the
KPC-4 supports TRS/CTS handshaking. The
AFSK levels to the radio transmitter may be set
at 10-mV or 50-mV via an internal jumper; or,
alternatively, by changing internal resistors audio
levels up to 1 volt are possibte. Prewired cable
assemblies are supplied for both radio ports and
for the computer port — no connector is sup-
plied for the computer end of the cable. The
manual provides detailed information and exam-
ples for interfacing the KPC-4 with your com-
puter and radio.

Since the KPC-4 is capable of operating as a
fully automatic independent gateway you can
provide access for your local VHF/UHF area net-
work to a mailbox or gateway system. Two prin-
ciple commands control gateway operations —
MYGate and Gateway. MYGate is used to
program the gateway identification; this call
must be different than that used for MYcall or
MY Alias. This is easily done by changing the ssid
extender, for example if K1ZJH were used for
MYecall, K1ZJH-1 would serve for MYGate. The
Gateway command is used to turn the gateway
off or on from the computer keyboard. When
this command is on, packets addressed through
the KPC-4 digipeater from either port will be
automatically transmitted through the other port
and visa-versa. Obvious uses would include
cross-connecting area LANS operating on differ-
ent frequencies and/or bands, multiple band
and/or frequency operation for a packet PBBS,
or for providing secular non-Amateur “‘worm-
hole’’ communication paths between distant
LANS.

As with the other Kantronics products |'ve
owned and used the KPC-4 uses highgrade com-
ponents and is solidly built. For more informa-
tion contact Kantronics, Inc., 1202 East 23rd
Street, Lawrence, Kansas 66046.
by K1ZJH

Circle #308 on Reader Service Card.

Communications Receivers
Principles and Design

The art of designing communication receivers
incorporating the various analog and new digi-
tal techniques is frequently kept a well guarded
trade secret. The new book, Communications
Receivers Principles & Design (McGraw-Hill
Book Company, 1ISBN 0-07-053570-1) by Ulrich

L. Rohde (DJ2LR/KA2WEU) and T. T. Nelson
Bucher makes this information available to the
interested community. The original manuscript
was developed from courses given at the Univer

sity of Gainesville, Florida and George Washing

ton University in Washington by Dr. Rohde,
where he was appointed adjunct professor of
electrical and computer sciences. Both authors
have a successful career in the field. Dr. Rohde,
while at RCA, had directed the Military commun

ication business area which had major govern

ment contracts in this field, and Dr. Bucher was
responsible for many of the modern signal
processing technologies and hardware designs
and implementation at RCA. The reader, there-
fore, can expect a wealth of useful information
to be found within the book as a result of the
authors considerable background.

The book, divided into 10 chapters, considers
the following subjects:

1. Basic Radio Considerations

2. Radio Receiver Characteristics

3. Receiver System Planning

4. Antennas and Antenna Coupling

5. Amplifiers and Gain Control

6. Mixers

7. Frequency Control and Local Osciilators
8. Demodulation and Demodulators

9. Other Receiver Circuits

10. Receiver Design Trends

The authors have provided a nice mix of
theoretical and practical information. Many use-
ful detailed circuits are shown and systems
analyses and trade-off studies are included. The
intense use of special modulation methods by
the Services to provide reliable communication
even under poor propagation has prompted the
authors to provide a good theoretical introduc-
tion into this field as well as detailed practical
performance examples.

“Communications Receivers Principles and
Design’’ will, with its cogent mix of theory and
practical information appeal to radio amateurs,
students in the field of radio communications and
engineering managers who need a comprehen-
sive overview of all the techniques.

Available from Ham Radio Bookstore for
$69.95 postpaid.

K2RR

SAY
YOU SAW
ITIN
ham radio!
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products

new accessories from
ICOM

Instant satellite communications are now pos-
sible with ICOM’s CT-16 Satellite Interface Unit
when used with an ICOM CJ-V System Trans-
ceiver. The CT-16 features an uplink switch to
control the downlink and uplink transceivers, and
a switch to select either normal or reverse track-
ing. The CT-16 may also be used in coordina-
tion with the UX-14 CI-IV/CI-5 converter. The
suggested list price is $97.50.

The UX-14 Converter enables you to adapt a
Ci-1V system to a Ci-V system. This allows the
transceiver to be computer controlled, or for sat-
ellite operations using the CT-16 Satellite inter-
face Unit. The following radios are equipped with
a CI-IV port and can be converted for CI-V use
with the UX-14: IC-R71A, IC-271A, IC-271H,
IC471A, 1C-471H, IC-751, IC-751A and IC-1271A.
The converter is priced at $72.50.

Radio operations can now be externally con-
trolled by a RS-232C 1/0 port equipped personal
computer by using ICOM’s CT-17 Communica-
tion Interface-V {ClI-V) Level Converter. Up to
four ICOM CI-V radios can be used for control-
ling frequency, mode and memory information.
Suggested List Price is $97.50.

To complement the growing activity on
220MHz, ICOM now has a 220MHz repeater
available, the RP-2210. With frequency cover-
age from 216-236 MHz, selectable CTCSS/
Carrier squelch operating system, and 25 watts
RF output power, DTMF control and continuous
duty cycle. The RP-2210 is a great way to get
out of the mainstream activity. The Suggested
List Price of the repeater is $1499.00.

Now ICOM offers the HM-46 and HM-46L
Handheld Speaker Mic. The mini-sized speaker
mic, HM-46 is big on audio for top panel con-
nections on the IC-2AT, IC-02AT, IC-3AT,
IC-03AT, IC-4AT and IC-04AT and the HM46L
right angle connection speaker mic for the Micro
series. Both the HM-46 and HM-46L have a
swivel clip on the back to easily clip on your lapel
or collar. The Suggested List Price of each mic
is $29.99.

Circie #307 on Reader Service Card.

morse code tutor program

MFJ Enterprises, Inc. has released its new
MFJ-1266 and MFJ-1267 Morse Code Tutor
Program/lambic Keyer/Keyboard. This new pro-
gram for the Commodore C-64 and C-128 not
only teaches Morse code, but also functions as
an iambic keyer and Morse keyboard. With the
optional MFJ-76 interface board ($19.95), you
can plug in an external keyer paddle and key a
transmitter or transceiver,
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The disk version, MFJ-1266, retails for $19.95
and the cartridge version, MFJ-1267, retails for
$29.95.

The program follows the format of the ARRL’s
Tune in the World and can be used with that
course with MFJ’s own code learning course.

The MFJ Morse Code Tutor such features as
Select Random, which lets you choose the
letters you wish to study; Complete Random,
which sends all letters, numbers and punctua-
tion randomly; Random Message, which sends
a plain English message exactly as given on an
FCC test or received on the air; Message Store,
which lsts you enter a message from the key-
board and store it for sending.

Each mode can use normal CW spacing or the
special Farnsworth spacing that sends charac-
ters at a fast pace, but lengthens spaces between
characters.

A copy of a test similar to a FCC Novice
license test is included in the manual.

For additional information, contact MFJ En-
terprises, Inc., P.O. Box 494, Mississippi State,
Mississippi 39762.

Circle #306 on Reader Service Card.

dual-band amplifier

A dual-band amplifier?

Yes.

The HL-726D is a dual-band power amplifier
for the 144 and 440 MHz bands ,with low noise
GaAs FET RX pre-amps. The HL-725D uses a
large heat sink and the circuits of THL's stable,
reliable HL-62V and HL-60U modeis. Because
IN/OUT connectors are installed for both ampli-
fiers, various combinations of dual TX and RX
amplifiers can be used. Priced at $329.956, the
HL-725D’s are available from Encomm dealers.

For details, contact Encomm, Inc., 1506
Capital Avenue, Plano, Texas 75074.

Circle #304 on Reader Service Card.

700 series towers

Microflect's new 12-page catalog describes
the light-duty 700 Series tower, designed for cel-
{ular, UHF, VHF, and small microwave antenna
applications. The standard three-legged tower
configuration is available in 10-foot increments
up to 160 feet.

The 700 Series easily adapts to Microflect’s
800 Series towers to provide greater heights
when required.

The accessories section in the catalog includes
pipe mounts, beacon light mounts, and ground-
ing kits for the 700 Series. A price list is also
included.

Complimentary copies will be sent on request.
Contact Microflect Company, Inc., P.O. Box
12985, Salem, Oregon 97309-0985.

Circie #303 on Reader Service Card.

firm grip

Fix-O-Fix is a vacuum suction pad that holds
virtually any object firmly in any position —
horizontally, vertically, sloping, or upside down

— on almost any flat surface. Attachment is
easy; to disengage the vacuum, simply turn the
pad to the left.

Fix-O-Fix is available for just $5.00 plus $1.00
shipping and handling directly from LWC Enter-
prises, 38 West Center, Logan, Utah 84321.

Circle #305 on Reader Service Card.

new rotor control option

Engineering Consulting has announced several
new features for the Super Com Shack 64 re-
mote base and repeater controller.

The advanced beam rotator control option
{model HM-1) allows your system to control the
Ham ““M,” Ham 4 or similar {i.e., CDR) rotators,
complete with voice-announced bearings. The
rotor option works in conjunction with the CS-8
relay card and the new HM-1 voltage-to-fre-
quency converter, which plugs into the cassette
port. The HM-1 samples a voltage from the rotor
control box meter, which provides beam head-
ings accurate to 1 degree. The control box
switches (left, right, and brake on/off) are con-
trolled via an interface cable that connects to the
CS-8 relays No. 1, 2, and 3. An easy-to-install
interconnect cable is used to parallel the con-
trol switches of the rotor control box, thereby
allowing both manual and remote control of the
rotor.

The HM-1 option ($49.95) operates in conjunc-
tion with the model CS-8 relay control board and
CS64S Version 3.0 software. Program enhanc-
ments include provisions to allow using the re-
maining five open collector outputs on the CS-8
to activate external relays or controlling the CS-8
for programming the dip switch of a CTCSS
{sub-tone) Encoder or Decoder. While in the
directed page mode or from a mobile, it's
possible to access up to 32 tones to individuals
or groups. Whenever a station is being voice-
paged, the selected tone is sent to enable the
receiver audio to open the receiver squelch, Ad-
ditional Version 3.0 software enhancments in-
clude the ability to quick dial (two digits} all 300
stored telephone numbers. Version 3.0 allows
users to assign 32 CTCSSS (subtones) to groups
or individuals, for automatic paging.

Version 3.0 is available to all Super Comshack
64 users who purchased the Model CS64S sys-
tem since May 1, 1987 as part of Engineering
Consulting’s free upgrade policy.

For information, contact Engineering Consult-
ing, 583 Candlewood Street, Brea, California
92621.

new HAMRAD publication

HAMRAD Press now publishes a directory of
DX station operating information — The W1TQS
DX Locator, a monthly compilation of data relat-
ing to the operating times and frequencies of DX
stations heard and worked during the current
month contained in major DX newsletters, mag-
azines, club bulletins, logs, and other sources.

Over 2500 reports of DX station. activity are
separately listed by time, frequency and call,
providing a rapid reference of potential DX con-
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tacts available during any time of day, and on
any band from 160 to 10 meters, Bar and pie
chart graphics also charactenze DX station oper
ating habits by band and time period, to high
light optimum operating conditions.

The W1TQS DX Locator is intended to sup
plement not replace the many fine DX
newsletters currently available. Subscriptions are
available from HAMRAD Press, P.O. Box 2458,
Springfield, Virginia 22152, A one-year subscrip
tion (via first class mail) is $35; foreign airmail
rates are available upon request.

LCFIL filter design program

LCFIL, a stand-alone CAD program for IBM
compatible and Apple Macintosh computers,
provides design solutions for lowpass, highpass,
and bandpass filters having up to 21 poles. You
can specify input impedance, inductor @, and
other parameters. Arbitrary component values
may be entered into a general-purpose building
block, which allows analysis of many other L-C
filter topologies

LCFIL computes filter magnitude, phase, and
delay characteristics and provides normalized
and actual component values. Both linear and
logarithmic frequency steps are selectable
Optional modules provide for CGA, EGA, and
Hercules-compatible graphical representation
and drive 30 different popular pen plotters. An

NEW ENGLAND'S FACTORY-

AUTHORIZED SALES & SERVICE
FOR

KENWOOD 2
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Telephone 617/486-3400, 3040
675 Great Rd., (Rte. 119) Littleton, MA 01460

1'. miles from Rte. 495 (Exit 31) toward Groton, Mass.

optional signal processing module works with

LCFIL to provide transient analysis capability. In

puts are free-format with liberal error trapping.
The retail price of this program is $95. For de

tails, contact BV Engineering, 2200 Business

Way, Suite 207, Riverside, California 92501.
Circle #302 on Reader Service Card.

world time clock

The Azimuth Communications Corporation
has announced a new Warld Time Clock, Mod
el WT-80A, that features digital readouts with
both local time and world time in 24-hour Zulu
notation

Designed around a special microprocessor, the
quartz clock operates on a single oscillator. A
slide switch selects display of the time in 24 cit
ies around the world. (Universal/GMT time is
shown when switch is set to London.)

Qutside the shack, a press-on light and snooze
alarm allow i1s use as a travel alarm clock. Two
AAA penlight batteries are required

As a special introductory offer, Azimuth 1s
offering these world time clocks — a $29.95 val
ue — at $19.95 plus $1.95 for postage and han
dling (Califorma residents add state sales tax.)
To order, or for more information, contact Azi
muth Clock, 11845 West Olympic Boulevard,
Suite 1100, Los Angeles, California 90064

Circle 301 on Reader Service Card

new tool kit

Jensen Tools has introduced a new tool kit
for advanced students of electronics and skilled
hobbyists, Also appropriate for small service
shops and skilled home repair, the Deluxe Tech
School Kit (No. 23B002) includes screwdrivers
nutdrivers, a wire stripper/ cutter, pliers, scissors,
wrenches, a hemostat, a mirror, a holding tweez
er, soldering equipment and more. A total of 28
quality tools are furnished in a 13-7/8 x 6-7/8
x 7 plastic tool box with lift-out tray, positive
latch, and carrying handle. The kit is priced at
$79.00

For more information and free catalog, con
tact Jensen Tools, Inc., 7815 South 46th Street,
Phoenix, Arizona 85044,

Circle #309 on Reader Service Card.
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California

A-TECH ELECTRONICS

1033 HOLLYWOOD WAY

BURBANK, CA 91505

(818) 845-9203

New Ham Store and Ready to Make a
Deal!

JUN'S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Colorado

COLORADO COMM CENTER
525 EAST 70th AVE.

SUITE ONE WEST

DENVER, CO 80229

(303) 288-7373

(800) 227-7373

Stocking all major lines

Kenwood Yaesu, Encomm, ICOM

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED COMMUNI-
CATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

Icom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast's only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Qutside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

Georgia

DOC’'S COMMUNICATIONS
702 CHICKAMAUGA AVENUE
ROSSVILLE, GA 30741

(404) 866-2302 / 861-5610
ICOM, Yaesu, Kenwood, Bird...
9AM-5:30PM

We service what we sell.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Kenwood, ICOM, Yaesu, Hy-Gain,
Cushcraft, AEA, KLM, Tri-Ex Towers,
Fluke, Belden, Astron, etc.

Idaho

ROSS DISTRIBUTING COMPANY
78 SOUTH STATE STREET
PRESTON, 1D 83263

(208) 852-0830

M 9-2; T-F 9-6; S 9-2

Stock All Major Brands

Over 7000 Ham Related Items on
Hand

Hlinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

Ham Radio’s guide to help you find your loce

Maryland

MARYLAND RADIO CENTER

8576 LAURELDALE DRIVE

LAUREL, MD 20707

301-725-1212

Kenwood, Ten-Tec, Alinco, Azden. Full
service dealer.

M-F 10-7 SAT 9-5
Massachusetts
TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Michigan

ATLANTIC SOLAR POWER/ENCON
(SINCE 1979)

37279 W. SIX MILE RD.

LIVONIA, M| 48152

(313) 591-7745

Solar Electric Power for Repeaters,
Ham Shacks, Packet Radio.

Call Paul, WD8AHO

Missouri

MISSOURI RADIO CENTER

102 NW BUSINESS PARK LANE
KANSAS CITY, MO 64150

(800) 821-7323

Missouri: (816) 741-8118

ICOM, Kenwood, Yaesu

Same day service, low prices.

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray ‘‘Squeak,” AD7K
Qutside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

THE HAM STATION

220 N. FULTON AVE.

EVANSVILLE, IN 47710

(800) 523-7731

(812) 422-0231

ICOM, Yeasu, Ten-Tec, Cushcraft, Hy-
Gain, AEA & others.

New Hampshire

RIVENDELL ELECTRONICS
8 LONDONDERRY ROAD
DERRY, N. H. 03038
603-434-5371

Hours M-S 10-5; THURS 10-7
Closed Sun/Holidays

. YOU SHOULD BE HERE TOO!
-D ea-ler S. Contact Ham Radio now for complete details.
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mateur Radio Dealer

New Jersey

ABARIS SYSTEMS
276 ORIENTAL PLACE
LYNDHURST, NJ 07071
201-939-0015

Don WB2GPU

Astatic, Azden, B&W, Butternut, Larsen,

Mirage/KLM, Kenpro, Nye, Santec,
THL, and many others.

M-F 10 am-9 pm

SAT9am-7 pm

VISA/IMC

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood. Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

KJI ELECTRONICS

66 SKYTOP ROAD

CEDAR GROVE, NJ 07009

(201) 239-4389

Gene K2KJI

Maryann K2RVH

Distributor of: KLM, Mirage, ICOM, Lar-
sen, Lunar, Astron. Wholesale - retail.

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.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
“The World System."" Western New
York's finest Amateur dealer

Ohio

AMATEUR ELECTRONIC SUPPLY
28940 EUCLID AVE.
WICKLIFFE, OH 44092 (Cleveland Area)
216-585-7388

Ohio Walts: 1 (800) 362-0290

Qutside Ohio: 1 (BOO) 321-3594
Hours M-F 9-5:30, Sat. 9-3

DEBCO ELECTRONICS, INC.
3931 EDWARDS RD.
CINCINNATI, OHIO 45209

(513) 531-4499 .
Mon-Sat 10AM-SPM

Sun  12-6PM
We buy and sell all types of electronic
parts.

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for over 30 Years

Tennessee

MEMPHIS AMATEUR ELECTRONICS
1465 WELLS STATION ROAD
MEMPHIS, TN 38108

Call Toll Free: 1-800-238-6168

M-F 9-5; Sat 9-12

Kenwood, ICOM, Ten-Tec, Cushcraft,
Hy-Gain, Hustler, Larsen, AEA,
Mirage, Ameritron, elc

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wals: 1 (800) 242-5195
Qutside Wisc: 1 (800) 558-0411
M-F  9-5:30 Sat 93

Foreign Subscription Agents
for Ham Radio Magazine

Ham Rad Ausina Canada

Stint "
Brusselsesinnnweg 416
B.9218 Gend

Blcpurm

Ham Radaw Maly
Ham Fadio Holana Via Manago 15
Pasibus 413 12013 Mdana
NL-7BO0 &1 Emmen Haly

Haallarad

Mam Aadso Furoge
Low 204

12 Upplands Vasty
Sk

Ham Hado France

Texas

MADISON ELECTRONICS SUPPLY
3621 FANNIN

HOUSTON, TX 77004
713-520-7300

Christmas?? Now??

KENNEDY ASSOCIATES

AMATEUR RADIO DIVISION

5707A MOBUD

SAN ANTONIO, TX 78238
512-680-6110

Stocking all major lines. San Antonio's
Ham Store. Great Prices — Great
Service. Factory authorized sales and
service.

Hours: M-F 10-6; SAT 9-3

MISSION COMMUNICATIONS
11903 ALEIF CLODINE

SUITE 500 (CORNER HARWIN &
KIRKWOOQD)

HOUSTON, TEXAS 77082

(713) B79-7764

Now in Southwest Houston—{ull line
of equipment. All the essentials and
extras for the “ham."”

R-7000 Widespan Panadaptor

Panadaptor especially designed
for the R-7000 receiver. For use
with a standard scope. Variable
span width from 1 to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cables, & 90 day
warranty. $349.95 Shipped. Pa.
res. add 6%.

GTl Electronics

RD1BOX 272
Lehighton, Pa. 18235
717-386-4032
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flea
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RATES Noncommercial ads 10¢ per word,
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

TEST EQUIPMENT WANTED. Don't wait  we'll pay cash

for LATE MQDEL HP, Tek, etc. Call Glenn, N7EPK, at Skag:-
tronics Co. (800} 356-TRON.

HAMLOG COMPUTER PROGRAMS. 17 modules auto-logs,
sorts 7-band WAS/DXCC. Full features. Apple $19.95, IBM or
CP. M $24.95. KATAWH, POB 2015, Peabody, MA 01960.

TEKTRONIX 7000 scope plug in's wanted: 7A, 7B, 7D, 7S,
7L series. Doug Rygalo, 13117 - 132 S1, Edmonton, Alberta ThL
1R6. Phone {4031 453-1008.

I PAY CASH for new and used vacuum tubes, especially vintage
and transmitting types. | also buy vintage audio equipment by
Western Electric, Altec, Mclntosh, Marantz, Westrex, et. Randy
Nachtrieb, WABGJA, 6392 Park Avenue, Garden Grove, CA
902645 (714) 897-9351.

WANTED ATLAS 350-XL. NbNM, Box 2169, Santa Fe, NM
87504 (505) 988-2305.

CLEANING HAMSHACK. Ham equipment, test equipment,
manuals, radio parts, optics and antique radios/ parts. Send busi-

ness SASE for list. WEIEG, PO Box 1244, Qakhurst, CA 93644,

(209) 683-8430.

WANTED: Swan 250, 6 meter (tube) SSB/CW transceiver and

power supply. Richard McMahon, PO Box 316, FPO New York

09518.

R-390A Receiver: $115. electronically complete, repairable
{government removed meters, operation unaffected). R-390A
parts; info SASE. Professional quality TS-352 Valtohm/
Multimeter, AC-DC, with leads, manual: $12.50. Mint military-
spec pull-out 12AT7, 6BA6, 6AGS5, BALS: $10/six. CPRC-26
Infantry Manpack Radio, 6 meter FM, receiver transmitter sec-
tions, cabinet, antenna, crystal, handset: $22.50, $42.50/pair.
H-251 Military Communications Headphones: $7.50. Add
$4.50/ piece shipping 1$9 maximum), except R 390A shipped col-
lect, Baytronics, Box 591, Sandusky QH 44870.

TEST EQUIPMENT for SALE. Many useful, quality items.
General Radio 1001-A signal generator, lab grade, $100.
GR-1650A RCL Impedance bridge, $135. Tektronix 50 MHz plug-
in units, Exc, 1A1 $100; 1A4, 4-uace $150. HP-130B audio scope,
$50. HP-412A DC VTVM, Exc, $40. Microwave Equipment:
HP-618B generator, 3.8-7.6 GHz, $150. FXR C772A, 3.9-8.2G,
$75. Alfred 650 Sweep Gen. $200. HP-851B Spectrum Analy-
zer Display, $100. Boonton 260-A Q-Meter, $250. Most have
manuals. Large Variac, 22 amps, new, cased, boxed. retails 5296,
selt $75. UTC commercial grade swinging chokes, 5-25Hy,
5000V, Exc f:linear, $25/ea. Micamold capacitors, 2Mf, 4KV,
$8/ea. Giant Tektronix service manuals, 4658, 475A $20/ea. List
of Test Equipment manuals, SASE. Thermocouple wire, Type-
J, .18/ft. Joseph Cohen, 200 Woodside, Winthrop, MA 02152,
(617) 846-6312.

SOLDERING STATION AND TOOLS, European and Ameri
can. Free catalog. Robert Mink Import-Export, Box 6437R, Fair
Haven, NJ 07704. (201) 758-8388

WANTED TEN-TEC ARGONAUT NSNM, Box 2169, Santa Fe,
NM 87504. (50%) 988-2305.

COMMODORE CUSTOM CHIPS FOR C64/128 Computer/

Peripherals at low prices, 24 hour delivery: #6510-$9.95,
#6526-$9.95, #6567-514.75, #6581-$12.85, PLA-$12.50, 901
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ROMS at $10.95 each and many others, " THE COMMODORE
DIAGNOSTICIAN. A complete diagnostic reference chart for
tixing Commodore computers, etc. An absolute must for those
who want ta fix their awn computers and save money and down
time. $6.95 plus postage...HD Power Supply for C64-527.95...
Send for complete chips/parts catalog.. VISA/MC.. Kasara inc.,
36 Murray Hili Drive, Spring Valley, NY 10977. 1-800-642 /634,
800-248-2983 {(outside NY) or 914-356 3131.

SUPERFAST MORSE CODE SUPEREASY. Sublmmnal
cassette. $10. Learn Morse Code in 1 hour. Amazing rew
supereasy techrugue. $10. Both $17. Moneyback guarantee. Free
catalog: SASE. Bahr, 2549-H8 Temple, Palmbay, FL 32905.

UHF PARTS. GaAs fets, mimics, chip caps, trimmer caps, and
other builder parts. MGF 1402 @$14.00. MFG 1302 @$10.00
.8 10pf Tnmtanics trimmer @$3./5. Porcelain chip caps
@$1.75. Orders add $1.00 p + h, SASE for complete hist. MICRO
WAVE COMPONENTS, 11216 Cape Cod, Taylor, Mi 48180

2.4 kHz AM Demodulator with 8 tut A-D and buffer. Copy
WEFAX from GOES SATELLITES or APT from NOAA POL AR
ORBITING SATELLITES. Created for use with Elmer Schwit-
tek's Multifax 2.0 program. Order #206 KIT $49.95 or assembled
and tested board Qrder #206-ASY $69.95. Add $2.50 shipping
per arder. For info on all our WEFAX products send SASE to:
A & A Engineering, 2521 W. LaPalma, Unit K, Anahewn, CA
92801. (714) 952-2114.

NJ-NJ-NJ-NJ-NJ-NJ-NJ-NJ A Full Service Ham-SWL CB
Scanner store in NJ. Discount Grand Opeming Prices. Top per
forming radio systems for every budget. New 10 meter and
VHF/UHF rigs. ARRL, Amphenol, Astatic, Astron, Azden,
B&W, Bilal Belden 9913, Butternut, Clear Channel, KLM, Larsen,
MFJ, Mirage, Mil Spec Cables, much maore. Open M F 10
AM-9PM. Sat 10 AM-7 PM. Buy and sell used gear and have
qualfied repair facility. ABARIS SYSTEMS, 276 Oriental P,
Lyndhurst, N2 07071 {201) 939-001%

WASGFR COMMUNICATIONS SOFTWARE. $15.00 disk con-
tains HF/VHF/UHF/L-Band propagation programs to predict
range in miles based on transmitler power, receiver sensimvity,
and antenna height & gain. A "must” for designing repeater
installations. Also includes Smith Chart impedance matching
programs. Commodore-64 or IBM. Lynn Gerig, RR1, Monrae-
ville, IN 46773.

SMART BATTERY CHARGER for gell-cells or lead acid bat-
teries, by Warren Dion, W1BBH. See June ‘87QST Magazine
for circuit details. Complete kit, nothing else 10 buy. only $49.95
plus $3.50 s:-h. Order #150-KIT. A & A Engineenng, 2521 W.
LaPalma, Unit K, Anaheim, CA 92801

IBM-PC RTTY/CW. New CompRtty Ii is the complete
RTTY/CW program for IBM-PC’s and compatibles. Now with
larger buffers, better support for packet units, pictures, much
more. Virtually any speed ASCH, BAUDOT, CW. Text entry via
built-in screen editor! Adjustable split screen display. Instant
mode/speed change. Hardcopy, diskcopy, break-in buffer, select
calling, text file transfer, customizable full screen logying, 24
programmable 1000 character messages. |deal for MARS and
traffic handling. Requires 256k PC or AT compatible, serial port,
RS-232C TU. $65. Send call letters (including MARS) with order.
David A. Rice, KC2HQ, 25 Village View Bluft, Ballston Lake,
NY 12019

CHASSIS, CABINET KITS. SAéE. K3IWK, 5120 Harmony
Grove Road, Dover, PA 17315

TELEVISION SETS made before 1946, early TV parts, litera-
ture wanted for substantial cash. Especially interested in “‘mirror
in the lid”" and spinning disc tv's. Finder's fee paid for leads.
Arnold Chase, 9 Rushleigh Road, West Hartford, Conn. 06117
(203) 521-5280.

ENGINEERS request free catalog of Electronics Software. Cir-
cuit analysis, filter design, graphics, etc. BV Engineering, 2200
Business Way, Suite 207, Riverside, CA 92501 (714) 781.0252.
SUBCONTRACTORS WANTED by electronics mann!acturer
to wire small pc boards. Box 498, Greenville, NH 0304

CODE PROGRAMS. Apple/C-64 128. 37 modes/graphics/
lessons. LARESCO, POB 2018-HR, Calumet City, I 60409.
{312) 891-3279.

RADIO BROADCASTING EQUIPMENT WANTED for parts
and rebuilding. Jon Hall, 98 Woodlake Drive, Charlottesville, VA
22901. {804} 978-1220 or (804) 973-8697.

RYTY JOURNAL—Now in our 35th year. Join the circle of
BTTY friends from all over the world. Year's subscription to
ATTY JOURNAL, $10.00, foreign $15.00. Send to: RTTY JOUR-
NAL, 9085 La Casita Ave., Fountain Valley, CA 92708.

IMRA International Mlssmn Radno Association helps mission
aries. Equipment loaned. Weekday net, 14.280 MHz, 1-3 PM
Eastern. Nine hundred Amateurs in 40 countries. Rev. Thomas
Sable, S.J., University of Scranton Scranton, PA 18510.
MARCO: Medical Amateur Radno Council, Ltd, operates daily
and Sunday nets. Medically onented Amateurs (physicians,
dentists, veterinarians, nurses, physiotherapists, lab technicians,
etc} invited to join. Presently over 550 members. For informa-
tion write MARCO, Box 73’s, Acme. PA 15610

COMMODORE REPAIR. We are the largest/oldest Authorized
Service Center in the country. (eg. C64 $39.95), Fast turnaround.
Call Toll Free 1-800-642-7634, 800-248-2983. (outside NY) or
914-356-3131. Kasara Inc., 36 Murray Hill Drive, Spring Valley,
NY 10977.

FOR SALE: 1 RACAL Modet RA6778 0-30 MHz receiver.
Excellent condition. $4200.00 US. Barrie Greenwood, VE3ADA,
248 - 30th Street, Etobicoke, Ont. Canada M8W 3E1. (416)
253-0708.

ANTENNAS ANTENNAS Austln VHF—/UHF Tri-Banders, Yagis
HF antenna experimenters kit, books. SASE brings lists. Ed Noll,
W3FQJ, POB 75, Chalfont, PA 18914,

HAM LAB PROJECT. Want several pieces HP G-382A variable
attenuator. Will consider any repairable condition. K6GOX. PO
Box 10. O'Neals, CA 93645 (209) 868-3548 Coliect.

30 YEARS PROVIDING QSL's. Full calor Otd Glory, Cartaon.
Also Parchment, Golden Eagle and others. Free samples. SASE
appreciated. Rusprint, Rt 1, Box 363-HR, Spring Hill, KS 66083

YAESU FT-727-R COMPUTER INTERFACE. For info wiite
Gerald Hogsett Consulting, 1581 Woodland, Palo Alte, CA
94303

RUBBER STAMPS: 3 lines $5.00 PPD. Send check or MO to
G.L. Pigrce, 5521 Birkdale Way, San Diego, CA 92117 SASE
brings information

ELECTRON TUBES: Receiving, transmitting, mecrowave:  afl
types available. Large stock. Next day delivery, most < ases
DAILY ELECTRONICS, PO Box 5029, Compton, CA 90224
{213) 774-1255

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape,
colors. Five patch mimmum. Free sample, prices and ordering
information. HEIN SPECIALTIES, Inc.. Dept 301, 4202 N. Drake,
Chicago. 1L 60618

RECONDITIONED TEST EQUIPMENT $1 25 for catalog
Walter, 2697 Nickel, San Pablo, CA 94806.

COMING EVENTS

Activities — ‘‘Places to go . . ."”"

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICITY
COORDINATORS: PLEASE INDICATE IN YOUR ANNOUNCE
MENTS WHETHER OR NOT YOUR HAMFEST LOCATION,
CLASSES, EXAMS, MEETINGS, FLEA MARKETS, ETC, ARF
WHEELCHAIR ACCESSIBLE. THIS INFORMATION WOULD
BE GREATLY APPRECIATED BY OUR BROTHER SISTER
HAMS WITH LIMITED PHYSICAL ABILITY.

FLORIDA: January 30. The 8th annual Citrus County Hamfest
sponsored by the Sky High Amateur Radio Club, County Fair
grounds Auditorium, 4 miles south of Inverness, Rt 41. Open
to vendors 7 AM. General public 9 AM. Admission $3/advance;
$4/door. Talk in on 146.355/955. For more information or tickets
call Bob Gordon at (904) 628-5045 or write SHARC Hamfest,
PO Box 572, Lecanto, FL 32661

NEW YORK: January 31. The Yonkers ARC is sponsoring their
Winter Electranics Fair, Lincoln High School, Kneeland Avenue,
Yankers. Admission $3.00. Children under 12 free. Selless 1ables
$10.00 or $1.00/ft. Advance registration for club provided tables
One person admitted free with every rented table. Sellers ad-
mitted 8 AM. Buyers 3 AM. Flea Market 9 AM to 3 PM. No tail
gating. Free coffee all day. Talk in on 146.865 or 440.150. For
information contact Otto Supliski, WB2SDQ (914) 969-1053 after
5 PM

MICHIGAN: February 7. The 18th annual Livonia Amatew Radio
Club's Swap ‘n Shop, Dearborn Civic Center, Oearbarn. 8 AM
to 4 PM. ARRI/VEC exams given by the Motar City Radio Club.
Plenty of tables, refreshments and free parking. Talk in on LARC
Repeater 144.75/5.35 and 146.52 simplex. For further informa-
tion SASE to Neit Cotfin, WASGWL, Livomia ARC, POB 2111,
Livonia, M| 48151,

MASSACHUSETTS: February 14. Electronics Flea Market spon-
sored by the Algonguin ARC, Marlboro Middle School Cafeteria,
Union Street off Rt 85, Martbaro. 10 AM to 2 PM. Sellers 8 AM.
Admission $2.00. Tables $8/advance; $10/dogr. WHEELCHAIR
ACCESSIBLE. For more information Dan, KB1WW, (61/)
481-1587 or write AARC, Box 258 Marlboro, MA 01752.
MICHIGAN: January 24. The Southfleld High School ARC's 20th
annual Swap & Shop, Southfield HS, 24657 Lahser, Southfield.
Exhibitors admitied 6 AM. Public 8 AM 1o 3 PM. Admission
$3.00. Reserved tables $20.00 for 2 8 tabies paid in advance.
Addit. reserved tables $10.00 each. Al profits go to Electronic
Scholarships and to support the Southfield HS Amateur Radia
Club, For more information/reservatians write Robert Younker,
Southfield HS, 24675 Lahser, Southfield, M) 48034.
LOUISIANA: January 16. Southeastern Louisiana University
ARC & SELARC's annual Hamfest, S.E. Louisiana University
9 AM to 3 PM. Free admission. One free tables. Addu. tables
$5.00 each. VE exams. Talk in on 146.4/147.0. For infarmation
Joe Magro, WOSR, 534 Iverstine Lane, Hammond, LA 70401.

INDIANA: SOUTH BEND. January 3. Hamfest Swap & Shop,
first Sunday after New Year's Day at CENTURY CENTER down
town on US 33 Oneway North between St. Joseph Bank Build-
ing and river. Four lane highways to door from all dwections.
Tables: $5/5 ft. round; $15 8x2.5 rectanguiar; $20/8 ft. Wall
locations. Talk in freq: 52-52, 99-39, 63-09, 34 34, 145.29. KYIXU
(219) 233-56307.

OPERATING EVENTS
“Things to do . . .”

January 30: The University of Idaho Amateur Radio Club |
W7UQ, will hold its third annual **Alumni Reunion on the Air’’,
2100 UTC, Saturday, to 0300 UTC, Sunday. The goal is 1o make
100 contacts to celebrate the U of | centennial. Listen for "C0Q
Reunion’ on phone and “'CQ R on CW. Color QSL available
for SASE to Cailbook address

February 5-14. NORAC, the North Okanagan Radio Amateur
Club, will operate a special event station daily during the Vernon
Winter Carnival, Canada's largest winter carnival. Listen for
VE7NOR. For a special commemorative certificate send QSL and
2IRC’s or $1.00 to NORAC, Box 1706, Vernon, BC V1T 8C3.
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® P.C. DESIGN SERVICES
FOR MORE INFORMATION

,, Midland

Technologies
34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190

- 197
Multiband QRV Dipole/V/Slopers

Ready 1o Use Full Legal Power

Fastest Install Tough No Lossy Traps

Coax Feed Flexible Low Noise

2500 V lnsul Kink-Proof Never Corrodes
RV-$49.95 { 0RV-$59,.95
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*Please contact this advertiser directly. Please use before February 29, 1988.
READER SERVICE # PAGE # READER SERVICE » PAGE #
202 - Ace Communications, Inc 101 109 - Magnaphase Industries Inc 21
125 - Ace Communications 34 114 - The Meadowlake Corp 24
135 - Advanced Computer Conlrols, Inc a4 105 - MFJ Enterprises 8
183 - Advanced Receivar Research a5 141 - Micro Control Specialties 50
149 - AEA 80 197 - Midland Technologies 113
119 - All Electronics Corp 3z 118 - Mirage Communicalions 29
165 - Aluma Tower Co 79 130 - Mirage Commumcations 40
112 - Amateur Wholesale Electronics 24 196 - Mission Communicalions 13
113 - American-Lightwave 24 198 - Missouri Radio Center 15
120 - Amidon Associales 32 176 - Morlan Sotware 8z
111 - AMSAT 22 131 - Molron Electronics 40
144 - Anlennas Wesl 50,77, 115 186 - NCG 99
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w . "
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162 - Buckmaster Publishing 77 199 - Radio Amaleur Callbook 114 you three new Callbooks for 1988.
.
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. COMB 79 124 - Radiosporting 13 licensed radio am:ﬂuurs_m all countries of
0.-C 5 | 5 187 - Ramsey Elec s 98 North America, from Canada to Panama
150 - Communications: Spaciakisis 57 TRy, ScHanics.; e including Greenland, Bermuda, and the
104 - Connect Systems Inc 1 191 - The RF Conneclion 102 Caribbean islands plus Hawaii and the
129 - Consolidated Electronics a9 1683 - 5-Com Industnes 77 .S, possessions.
151 -CTM 64 Sherwood Enginearing. Inc 68 1 The International Callbook lists 481,000
145 - Cushcratt Corp =) 117 - Sommaer 27 licensed radio amateurs in countries outside
* . Dayton Hamvention 104 * . Spec-Com 79 Nurth_ Amu_ru:a. Its coverage includes South
3 K al America, Europe, Africa, Asia, and the
170 - Delaware Amaleur Supply 85 123 - Spectrum Internationa 33 Pacilic area (exclusive of Hawaii and the
128 - Detection Dynamics 39 177 - Sindsburg Engineering Co 71 L U.S. possessions),
i 16 5TV at 56
167 = DeNiy VEG a5 b? b fOnSs ¥ The 1988 Callbook Supplement isa new idea
137 - Doppler Systems 46 115 - Synthetic Texliles, Inc 24 lin callbook updates, listing the activity in
17% - Down East Microwave 82 127 - TE Sysiems 39 both the North American and International
159 - EEB 73 195 - Tel-Com 109 Callbooks. (—"upllsheu June 1, 1988, this
£ Trans i Supplement will include thousands of new
19{3 -EGE, Inc 103 |5-. ransverters Unhimited 68 licenses, address changes, and call sign
Engineering Coansulling B8 - Tropical Hambaoraa ) changes for the preceding & months.
/ s Elc 77
16%: - Epalion Co &0 164+ Linatiia/Asiannen ElG The 1988 Callbooks will be published
138 - Fair Radio,Sales 46 University Microfilm Int 99 December 1, 1987, See your dealer or order
s Falcon Communications 50 192 - Vanguard Labs 102 now directly from the publisher,
* - Fox Tango Corp 39 107 - Varian EIMAC 16 —_—
118 - GLB Electromics 27 156 - VHF Commumications 4l aMNorth American Callbook
182 - Grove Enterprises 94 139 - WOINN Antennas 46 incl. shipping within USA $28.00
incl. shipping to foreign countries 30.00
172 - GTI 86 183 - Western Electronics 102
203 -GTI 11 122 - Wi-Comm Electronics Inc a2 o international Callbook
3 . - : incl, shipping within USA $30.00
180 - HAL Communications Corp 74 121 - Waorld Data Emerprises 32 incl.shipping to forelan countries 32.00
155 - Hall Electronics 68 140 - Yaesu USA 49
106 - Ham Radio Oullet 14,15 201 - Yaotu USA ci | Callbook Supplement, published June 1st
. s N 72 8 s B os1 O 86 incl. shipping within USA $13.00
2 -Ham Radio's Bookstore 36, 72, 82, B4, 88, 90 95 173 ost Co incl. shipping to foreign countries 14.00
- Hamtronics, NY 93 -
148 - Hamtronics, PA 58, 59 SPECIAL OFFER
* . Hamtronics, PA B6 PRODUCT REVIEW/NEW PRODUCTS 1 Both N_A. & International Callbooks
152 - Hustler, Inc 67 incl. shipping within USA $55.00
103 - ICOM America. Inc cil 201 - Azimuth Clock 109 incl. shipping to foreign countries 60.00
134 - ICOM America, Inc 43 302 - BV Engineering 109 L b Al e s BB S e JE
146 - ICOM Amernica. Inc 7 304 - Encomm, Inc 108 Ilinois residents please add 6% tax,
158 - 1IX Equipment Lid 7 * - Engineenng Consulling 108 All payments must be in U.S. funds.
178 - International Radio, Inc 90 * . HAMRAD 109
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184 - Lunar Electronics 95 306 - MFJ Enterprises 108 T I“:"I"-" i
180 - Madison Elecironics Supply - a2 303 - Microllect Company, Inc 108 Tel: (312) 2346000 o | _-.
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RADIO CENTER 1-800-821:7323

ey

KENWOOD

<D

Tl | TH-215A
TM-3530A s
TSO40S ‘orcoioncs il TS440S oxciine 220 MHZ MOBILE FM « 144148 MHz Transit

* 100% Duty TRANSCEIVER = 2.5w Output (Sw
* Programmable Scanning » 100 memorios = 220-225 MHz with 25 Watis G Optional)
= High Stability, Dual Digital VFO's « Direct Keyboard Entr = 7-Digit Telephone No. Memory T = 10 Mamories
» 40 Channel Memo ! Y ¥ = Diract Frequency Entry = Bullt-in CTCSS

. ral e er vor ! = Optional Built-in AT
H ' On Sale Now, Call For Price! * 23-Channel Memory Encoder
= Nine Types of Scanning

L S

FT23/73R

I - 4 ralu_rrunumﬂlln_\.- Case FT_" OQRH
FT‘?S?GX “CAT SYSTEM" II. FT-76?GX HFIVHFIUHF 220 MHz H.T

BASE STATION -
A c = 5 Watts Output
= All Mode Transceiver CALL * Add Optional Bm, 2m & T0cm Modules 1 W “super he 3 fetd 5 eau.ar:s:v:u

* Dual VFO's - o » Dual VFO's 3
cw FOR BEST i * 10 Memaries
:Tuilﬁfgak-:ré LPRE;E! o FURLLWN Hradln } * Multiple Scanning
0% Duty Cyche = Lots More Features i Roulines

* Power Meter

® Full 25W, &
* 21 memo

5 — WK AME ;
KA D et | | MFJ-1274

TNC 2 PACKET RADIO
Kantronics All Moda « VHF and HF Packat
* CW, RTTY, ASCIl, AMTOR, HF & VHF Packet * Precision Tuning Indicator
= AS-232/TTL, Universal Compatability i = AX .25 Lavel 2 Version 2 Software
» Transmit and Recelve CW 6-99 wpm, RTTY/ASCI| 45-300 i « TTL Serial Port
Baud, ARQ, FEC, SELFEC, Listen ARQ, VHF and | = Moral
HF Packet

ASTRON

CORPORATION

—_— — T S
NOVICES d e — i
+ RS20

ARE YOU CONFUSED ABOUT YOUR

NEW PRIVILEGES? CALL Us FOR [ PK 232
THE UP-TO-THE-MINUTE INFORMA- ]« Make any RS-232 compatible computer
TION AND ASSISTANCE WITH YOUR orterminal a complete digital operating

GEAR. ' position.
o~ 198 | = Morse, Baudot, ASCII, AMTOR, Packet

* Loaded with features.

« MOST ORDERS SHIPPED SAME DAY



OPTOelectronics inc

ne¥ _ FREQUENCY
COUNTERS

SIZE:4"Hx3.5"Wx1"D
TO 1.3 GHZ

MADE IN USA
8 LED DIGITS - 2 GATE TIMES

59Qg95_515(0
ANODIZED ALUMINUM CABINET
#TA100s Il INTERNAL NI-CAD BATTERIES INCLUDED

AC ADAPTER/CHARGER INCLUDED

L8 GHE counTen EXCELLENT SENSITIVITY
T & ACCURACY
1e0a0ees AC-DC- PORTABLE

OPERATION

#AC-1200
AC ADAPTER
CHARGER

nzoon 12 GHZ

Small enough to fit into a shirt pocket, our new 1.2 GHz and 1.3 GHz, 8 digit frequency counters are not toys!
They can actually out perform units many times their size and pricel Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC
adapter/charger supplied with the unit,

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police,
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden
“bug” transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmit-
ters, signal generators and other devices to accurately monitor frequency.

The size, price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others.

STOCK NO:

#1200HKC  Model 1200H in kit form, 1-1200 MHz counter complete including ]3 GHZ
all parts, cabinet, Ni-Cad batteries, AC adapter-battery charger and #1300H
instructions § 99.95 1

#1200HC Model 1200H factory assembled 1-1200 MHz counter, tested and
calibrated, complete including Ni-Cad batteries and AC adapter/battery
charger ; $137.50

#1300HC Model 1300H factory assembled 1-1300 MHz counter, tested and
calibrated, complete including Ni-Cad batteries and AC adapter/battery

CRATOET™ e s v oot o & e B & 5 E o e s Ak 4T b g ) el $150.00
ACCESSORIES:
#TA-1005 Telescoping RF pick-up antenna with BN?OI’E tor ... 812,00
#P-100 Probe, direct connection 50 ohm, BNC connector : ; . $18.00
#CC-70 Carrying case, black vinyl with zipper opening. Will hold a counter and
accessories o r o $10.00

== 200
ORDER FACTORY DIRECT

FLA (305) 771-2050 1-800-327-5912

OPTOelectronics inc VISA® | AVAILABLE NOW!

5821 N.E. 14th Avenue Orders to US and Canada add 5% of total ($2 min., $10 max|
Ft. Lauderdale, Florida 33334 Florida residents add 5% sales tax. COD fee $2



Two affordable radios in one—that'’s
exeiting,

Yaesu'’s dual-band FT727R
packs our best HT know-how into
one compact design. At a price
that’s in step with your ham
hudget.

Hit hardsto-reach repeaters
with a powerful 5 watts on both
2 meters and 440 MHz.

Work the bands quickly
and easily with a wealth of
microprocessor-controlled
commands: !

Jump between the separate 88
VHF and UHF VFO registers.
Program each of the ten memories: _ _ !
for instant recall of repeater inpug | ||| mavm moscorsen im s o
and output frequencies, odd splits; JILE N LS pe
and tone encode/decode. | SMIE . T Lo Mo T

Scan the memory channels, 55 LOCK BATT REEP
the entire band, or a band seg ' !
ment. And return to any special
frequency with the priority featunés

['se link repeaters by programs
ming TX on one band and RX on
another.

Conserve power with the bat
tery saver: It lets vou monitor silently

OUAL BAND HANDIE

SIMP +RP1 PMIS P SET

SIEP.

while drawing negligible current.
And measure your battery level
with the digital battery voltmeter.
There’s even a “Low Battery” LED.

Finally, vour operation is
rounded out with features like VOX
capability. A one-touch repeater
reverse switch, An LCD readout with
illumination lamp. A high/low power
switch. Remote computer control
capability. An optional CTCSS mod
ule. And Yaesu's full line of optional
ACCOSSOTIes,

So step up your operating capa
bility now with the logical choice in
fl'l'u;u ration.

Yaesu's dual-band FT727R.

YAESU

Yaesu USA

7210 Edwards Road, Cerritos, CA 90701
(2153) 4042700

Repair Service: (2151) 404 1551

Parts: (213404 4847

Yaesu Cincinnati Service Center
9070 Gold Park Dreive, Hamilton, OH 45011
(5137 87 -4100

Prives and specifications subject o ehsng
without notyee

v 2N



KENWOOD %

..pacesetter in Amateur Radio

ompact Breaki1qi7d}
TH-25AT/a5a7

New Pocket Portable

Transceivers

The all-new TH-25 Series of pocket trans-
ceivers is here! Wide-band frequency cov
erage, LCD display, 5 watt option, plus...
o FIEJUENTY vierage: TH-25AT: 141163

MHz (Bx); 144148 MH fitiable tor
TH-45AT: 438-450 MHz
o Aylomahc Power nir PCYa i f
R and hir Priof

L] any 1y pl

s A h f lev T [

- { } Derlte I K
. LCD d 1

Lo gl 2l men v, ireqjuer

CTCSS ar Iirechior

KENWOOD . :: I--I::! . .l "| it ';'"=i | ; & Alert

TH-2BAT o o o
L | [} 1 | |
o (1 ) Byt { -6 f |
plional)
144MHz “ Suf\pligd aclctlassorlief,: !.':II )ik !:.». 5
k lert tant dust caj

Optional accessories

= PB-5 72V 200 mAh Nild pack tor 2 5Woutput » PB-6
72V 600 mAh NiCd pack = PB-7 72V 1100 mAh NiCd pack

® PB-B 17 V 600 mAh NiCd for 5 W output = PB-9 72V 600
mAh NiCd with built-in charger « BC-10 Compact charger

= BC-11 Rapid charger = BT-6 AAA battery case « DC-1/PG-2V
OC adapter « HMC-2 Headset with VOX and PTT« SC-14, 15,
16 Soit cases = SMC-30/31 Speaker mics « TSU-6 C1CSS

KENWOOD "
TH-EnAT " decode uril « WH-1Water resistant bag

KENWOOD

KENWOOD U.S.A. CORPORATION

Box 22745, Long Beach, CA 90801-5745
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