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oUP  T/R TONE  WRITE

ICOM IC-28AH

THE ONE FOR THE ROAD

¢ Compact Size

e Simple to Operate

s Large LCD Readout
s 25 Watt 1C-28A

& 45 Watt IC-28H

* Packet Compatible

* 21 Memory Channels

The IC-28H has all the features
you need for carefree 2-meter mobile
operation. The only thing it doesn't
have is a big price

45 Watts, The IC-28H provides a
full 45 watts of powerful output. The
IC-28A 25-watt version is also avail-
able. Both units have a selectable
low power.

Large LCD readout. A wide-view
LCD readout can be easily read even
in bright sunlight. An automatic dim-
mer circuit reduces the brightness for
evening operation.
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All stated specifications aro approximate and subject 1o change withoul natice or oblhigation

Wideband Coverage. The IC-28H
performs from 138-174MHz (specifica-
tions guaranteed from 144.00-148MHz)
and includes weather channels. Ideal
for MARS and CAP operation,

Compact Size. The IC-28H meas-
ures only 2 inches high by 52 inches
wide by 7's inches deep (IC-28A is 5"

The IC-27H 45 watt and IC-27A
25 watt ultra compact 2-meter
mobiles continue to be available ‘

ICOM America, Inc.,, 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline

inches deep). Great for mobile instal-
lations where space is limited

21 Memory Channels. Store 21
frequencies into memory, or lock out
certain memory channels. All memories
are backed up with a lithium battery.

Scanning. Scan the entire band
or the memory channels from the pro-
vided HM-12 mic

Easy to Operate. With only 11
front panel controls, the IC-28H is
simple to operate.

Avallable Options. 1C-HMI4
DTMF mic, PS-45 13.8V 8A power sup-
ply. UT-29 tone squelch unit, SP-10
external speaker, IC-HM 16 speaker mic
and HS-15/HS-155B flexible boom
mic and PTT switchbox.

D6) 454-7619
3150 Premier Drive, Suite 126, Irving, TX.75063
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All ragios significantly exceed FCC regulations limiting spurious emissions.  28H086



Work VHF or HF Packet
On Any Gomputer
With Kantronics Gomplete
Packet Gommunicator
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From IBM to C-64, or any computer with an asynch-
ronous serial port, you can now work packet on VHF
or HF with one TNC, the KPC-2! Extra cost
options are unnecessary. KCP-2 is packed
full of features and backed by our full-time
customer support departments. KPC-2
has totally new hardware and software,
Kantronics designed. For more information
contact Kantronics or a Kantronics dealer.

Suggested Retail $ 219.00

® AX.25 Version 2.0 software

® Supports multiple connects, up to
26 ~

® RS232 or TTL compatible (C-64
too!)

e HF modem included! (both U.S.
and European tones)

e Carrier Detect, and software
squelch operation

e FCC Part 15 Certified

e Kantronics industry standard
extruded aluminum case

® Power supply and cabling
included

e All EPROM software is Kantronics
sourced and copyrighted

e 128K EPROM, 16K RAM —
expandable to 32K, 4K EEPROM.

® Advanced software HDLC
routines, eliminating costly out-of-
date chips

® Extensive dealer network

® |In-house programmers/engineers

® |In-house service representatives

® Periodic software updates (like
2.0

Want more information on Packet?

Contact us about our new PACKET VIDEO.
$ 25.00 (shipping included), VHS or BETA format.
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KENWOOD

.pacesetter in Amateur radio

“DX-cellence!”

The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

Super efficient cooling system using
special air ducting works with the inter
nal heavy-duty power supply to allow
continuous transmission at full power
output for periods exceeding one hour.

An optical encoder and the flywheel
VFO knob give the TS-940S a posilive
tuning “teel’

Exclusive multi-function LCD sub

FOWER TiMiEn

o
N - ..
- VOR bir wom O

& MAN  SMI O WOR

Wi TRANSCEIVER 15 Q405

Aty METER
- NEND AUTO MAR )

display panel shows CW VBT, SSB
slope tuning, as well as frequency,
time, and AT- 940 antenna tuner status

Kenwood's unique transmitter design
delivers top “quality Kenwood" sound

Operating frequencies may be directly

entered into the TS-940S without using

the VFO knob

Remove “rotten QRM" with the SSB
slope tuning, CW VBT, notch filter, AF
tune, and CW pitch controls

Mode and frequency may be stored in
4 groups of 10 channels each

Tunes from 150 kHz to 30 MHz
Another Kenwood First!

AT-940 full range (160-10m) auto
matic antenna tuner » SP-940 external

FUNC TION

[
L]

7

A
PG

Interface IF-232C/IF-10B

speaker with audio filtering » YG-455C-1
(500 Hz), YG-455CN-1 (250 Hz),
YK-88C-1 (500 Hz) CW filters; YK-88A-1
(6 kHz) AM filter = VS-1 voice synthesizer

SO-1 temperature compensated
crystal oscillator » MC-43S UP/DOWN
hand mic. « MC-60A, MC-80, MC-85
deluxe base station mics. = PC-1A phone
patch » TL- 922A linear amplifier

SM-220 station monitor =« BS-8 pan
display = SW-200A and SW-2000 SWR
and power meters

NOTCH 8- 8O0 PITCH -5 AF TUNE

WA BAGRY P LN TICMN

More TS-940S information i1s available
from authonzed Kenwood dealers

KENWOOD

KENWOOD U.S.A. CORPORATION

2201 E. Dominguez St, Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745
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REFLECTIONS
Thez>

evolution

In September, 1983, we published a survey soliciting your opinion on a number of subjects. In that survey, we
asked about your use of computers, including any that you owned or had access to. In your responses, 50 percent
of you answered affirmatively. Many of you — even those who were ‘computerized”’ — indicated clearly that you
did not wish to see ham radio turn into yet another “‘computer book."

Since that time, however, the complexion of Radio Amateurs has changed. What used to be packet freckles can
now be likened to a full tan after basking in the warmth of this useful and entertaining mode of communication. Most
who predicted the yearly growth rate of this digital phenomenon were wrong, erring on the low side. ham radio, for
its part, published articles that emphasized some of the more technical aspects of packet radio, such as TEXNET's
recent three-part series on packet networking (March, April, and June, 1987).

Concurrently, even though statistics indicated a higher median and mean age of Radio Amateurs, some of the faces
started to look younger, with Novice Enhancement bringing in a welcome influx of youth. ‘

One concern raised by many readers responding to the survey brings new wrinkles to the face of Amateur Radio;
many voiced and continue to voice the opinion that no one’s building any more. Does anybody build any more? Well,
it depends on how you define building. Yes, it's true that far fewer of us design and build our own receivers and
transmitters nowadays, but this is quite understandable in light of the abundance of high performance and versatile
commercial units available. With few exceptions, there’s simply no need to build equipment today; without running
a cost analysis, 1'd almost be willing to bet that on a percentage basis the cost of a present-day rig eats up less of
your earned income than a state-of-the-art rig would have consumed 10, 20, or 30 years ago.

From what | see in the manuscripts that arrive here, it appears that there’s been a redirection or refacusing of atten-
tion to the more sophisticated technologies and techniques. A trend seen years ago in the Aeraspace industries —
a “'systems’’ approach to construction — is now evident in Amateur projects. Recognizing that ““soup-to-nuts’’ de-
signs were no longer cost-effective, aerospace industries turned to modular construction, letting those individuals
or companies who could build a better mixer, for example, supply that component. This same trend, | believe, has
permeated Amateur Radio; it's just not cost-effective to build a 2-meter station when, for a few hundred dollars, you
can buy a multi-function miniaturized unit. Personally, I'll still repair them . . . but try to compete on a design/con-
struction basis? No way! | don’t know how you value your time, but | can assure you that the price tag I'd put on
a similar unit that I'd built would have to be a lot higher than the one you'd find on any off-the-shelf unit.

There's an inherent danger lurking in this path of reasoning, however: we don’'t want to become jacks of all trades
and masters of none. | reconcile this dilemma by reading more, zeroing in on several specific areas of technical in-
terest, and using computers more than ever before. Sometimes | just have to sit back and laugh at the amount of
time | spent preparing a 24-hour propagation forecast by hand for just one point-to-point path a few years ago. It
took hours. This process is now reduced to seconds with affordable computers . . . which is my next point: we're
still constructors — but what we're “‘building,”” in many cases, are computer routines instead of hardware. | don't
think it's fair to say which is more related to Amateur Radio. Like everything else, Amateur Radio is evolving through
a logical sequence of events.

All | ask of you is to provide me with a glimpse of your new interests, regardless of the form (i.e., hardware or
computer programs) they take. Let us help in the evolutionary process by sharpening the focus and providing a few
more details.

Rich Rosen, K2RR
Editor-in-Chief
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Here’s One for You!
TM-221A/321A/421A

2mand 70 c
mobile transceivers
The all-new TM-221A, TM-321A and
TM-421A FM transceivers represent
the “New Generation” in Amateur
radio equipment. The superior Ken-
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir-
cuits, and new features all add up
to an outstanding value for mobile
FM stations! The optional RC-10
handset/control unit is an exciting
new accessory that will increase
your mobile operating enjoyment!
e F‘\". 221A provides 45 W, TM-321A
5W.The TM-421A is the first 35
‘.". 70 cm mobile! All three models

have adjustable 5 W low power
steps

e Selectable frequency
for quick and
easy QSY

MIN  MHz KENWOOD

VFO/M
Trex

Optional Accessories:
* RC-10 Multi-tunction hand

il - VI LIT,

« PG-4G Fxl I'ca W 221A
M-421A lu ralion « PS-50/PS-430

IC power lies » TSU-5 Programmable C1

sw 100A Cony NRIpower
sw 100B Cormpa
(140 450 MH?) + SW-200A
eler (18-150 MHz) « SW-200B SWR/j
« SWT-1 -

cm FM compact »TM-221A re

ceives from 138
173.995 MHz. This includes the
weather channels! Transmil range
1S 144-148 MI {z. Modifiable for MARS
and CAP operation. [Mn[ S orC \F’
pe :r!n[ re qumr 1) (Spe

220-224.995 MHz.
overs 438-449.995

v !M 3 Ul sover
The TM-421A ¢
MHz

® Built-in front panel selection of 38
CTCSS tones. TSU-5 programmable
decoder optional

= Simplified front panel controls
makes operating a snap!

* 16 key DTMF hand mic., mic. hook,
mounting bracket, and DC power
cable included

* Kenwood non-volatile operating
system. All functions remain intact
n when ithium battery

bhack up fanls

10ry back-up
t. ife 5 yrs.)

|44 MHz FM TRANSCEIVER TM-221A

* SWT-2 Compa

f . SP 40 1

- SP-508 | eaki
'PG.?N I ihle =« PG-3B
* MC- BGA MC-80, MC 85 L
°MC$5'w- : with g

f ! * MA-4000 [ua
:.-'-MBZ’!O!I-'-:

L

Packet radio compatible!

14 tull-function memory channels
store fre repeater offset
sub-tone frequencies, and repealter
reverse information. Repeater offset
on 2 m is automatically selected.
lhere are two channels for "odd

St 11 B peration

Programmable band scanning.
Memory scan with memory
channel lock-out

Super compact

approx. 1-1/2"Hx5-1/2"Wx7"D

JUency

New amber LCD display
Microphone test function on low
power.

High quality, top-mounted speaker

Rugged die-cast chassis and

heat sink.

(Lithhum cell

RC-10 Remote Controller
For TM-221A/321A14 21A, Optional

telephone-style handset remote

controller RC-10 is specially
designed for mobile conve .:‘:Iir![‘:n' £
and safety. All front panel controls
(except DC power and RF output
selection) are ( .r|I|||1hI'-fl m the
RC-10. One RC-10 can be attached
to two transceivers with the optional

PG-4G cable. When both trans-

cewvers are connected to the RC-10,

cross band, full duplex repeater

operation is possible. (A control

operator 1s needed lor repealer
peralion,)

-~ KENWOOD

KENWOOD U 9 A CORPOHATION

M E. Dominqu A 90810

) Box 22745 Lor h .-'. WBO1-574¢F



improving writing skills

Dear HR:

I’'m writing this letter in response to
conversations | had at the recent Day-
ton Hamvention™ with you [Rich
Rosen, K2RR], Bob Grove {editor of
Monitoring Times), and several others
of us who write for radio communica-
tions journals. There was considerable
interest expressed by these persons in
the possibility of organizing a meeting
at next year's Hamvention that would
be oriented toward those who write —
or would like to write — for radio com-
munications journals.

The program could present several
speakers who would cover various
areas of interest. The first speaker,
probably an editor from one of our
popular journals, could address the
question of what beginning writers
need to know in order to begin writ-
ing for the journals. Another speaker,
or perhaps better yet, a panel of speak-
ers, could offer ideas for already-
published writers who want to improve
their skills. Thirdly, a well-known, suc-
cessful writer such as Joe Carr, K4IPV,
Ed Noll, W3FQJ, or Bill Orr, W6SAI,
might offer words of wisdom to aspir-
ing writers who want to move up the
ladder of professionalism in writing on
the subject of radio technology.

As far as | know, there is no or-
ganized way for radio communications
writers to contact one another, ex-
change information, or share ideas. In
addition to being useful in its own
right, the meeting proposed above
might present a good opportunity for
the founding of a writer's group or
writer's newsletter for those of us
who write for radio communications
journals.

I hope that writers — both published
and potential — who are interested in

6 August 1987

any of these ideas will contact me with
lists of the kind of information they'd
like to see covered in such a program,
and which writers and editors they
would like to hear speak. If the feed-
back is sufficiently positive, perhaps |
could approach the appropriate com-
mittee to see if such a program could
actually be arranged for next year’s
Hamvention.
W. Clem Small, KR6A
Salisbury, Vermont 05769

grounding, shielding

Dear HR:

| enjoyed reading K4IPV’s column,
“Practically Speaking: Grounding,
Shielding, and Isolating — Part 2,” in
the May issue of ham radio. However,
| felt a few comments might be in
order.

First, | think that readers would be
more satisfied with the performance of
one-inch, or even half-inch, copper
strap in place of the suggested braid.
Braid becomes increasingly inductive
faster than strap or even heavy wire at
the TVI frequencies the author is con-
cerned with.

Second, | would strongly suggest
that if brazing is inconvenient, silver
solder should be used for all soldering
that may be exposed to the elements.
Regular solder seems to ““decompose”’
when exposed to weather, leaving a
joint that is electrically and often
visually similar to a cold solder joint.

| hope these suggestions will im-
prove someone’s hamshack.

Gary D. Sharpe, KASDKT
Beaumont, Pennsylvania 18618

continuous phase
tones

Dear HR:

Richard Ferranti's article, ‘Amateur
FSK: A Spectral Analysis” (December,
1988, page 42) clearly makes the case
for continuous phase tones for radio
modems. This theme is even more
pertinent if we directly modulate co-
herently the radio frequency carrier in-
stead of using tones.

Modems were evolved for cables
and telephone lines in order to make

data look like a sound spectrum. Their
purpose was to overcome the induc-
tance and capacitance of cables, and
though the same technique will work
on a radio channel, we have a much
maore linear system with a wider use-
ful bandwidth.

| feel we should be using our data
signals to shift the radio frequency
carrier directly — i.e. without the use
of audio tones.

Had the author extended his discus-
sion from fm to SSB, he would have
found that an on-the-air signal would
be more or less two separate frequen-
cies separated by the difference in the
tones and the advantages of phase co-
herence would be very marked. How-
ever, the SSB method is complex and
wasteful of power, and to apply the
data in the generation of the carrier is
simpler and cheaper. All that's required
is to switch a small capacitor across
the crystal — but beware of the effect
of the synthesizer, which may turn the
square waves into triangular ones.

Another way of generating coherent
phase fm is to impress the data as
ripple on the supply to a free-running
oscillator. Work is going on along
these lines for a radio link between
computers and peripherals in an effort
to overcome interference and security
problems.

R.J. Redding, G3VMR
Maidenhead, Berks, SL63EL

modifying the
MLA-2500 amp

Dear HR:

A lot of us still have Dentron
MLA-2500 amps, which use the Eimac
8875s. You know what they cost to
replace.

How about an article on modifying
this amp to use less expensive tubes?
I've had mine since 1978, and it's still
OK, but when the 8875s go, | doubt
if it will be worth $700 or so for new
ones.

Thanks for your fine magazine and
keep up the good work!

Joe W. Williamson, KB5YA
Killeen, Texas 76541

ldeas, anybody? — Ed.



MFI ACCESSORIES

MFJ's BEST 300 WATT TUNER HAS A CROSS-NEEDLE METER THAT READS SWR, FORWARD
AND REFLECTED pOWER ALL AT A GLANCE qualny conveniences and a clutter-free shack at a super pnce

MFJ-949C  MFJ's best 300 watt tuner is now even betterl

1149

The MFJ-949C all-in-one Deluxe Versa Tuner Il gives
you a tuner, cross-needle SWR/Wattmeter, dummy load,
antenna switch and balun in a compact cabinet. You get

ss-needle SWR/Wattmeter gives you SWR, forward and reflected power
all a! a single glance. SWR is automatically computed with no controls to
set 30 and 300 watt scale on easy-to-read 2 color lighted meter (needs 12 V).

A handsome black brushed aluminum cabinet matches all the new rigs. lts
compact size (10 x 3 x 7 inches) takes only a little room.

You can run full transceiver power output --
match coax, balanced lines or random wires from 1.8-30 MHz. Use it to tune
out SWR on dipoles, vees, long wires, verticals, whips, beams and quads.

A 300 watt 50 ohm dummy load gives you quick tune ups and a versatile
six position antenna switch lets you select 2 coax lines (direct or thru tuner),
random wire or balanced line and dummy load.

A large efficient airwound Inductor -- 3 inches in diameter -
of matching range and less losses for more watts out. 100 volt tuning
capacitors and heavy duty switches give you safe arc-free operation. A 4:1
balun is built-in to match balanced lines.

Order your convenlence package now and enjoy.

up to 300 watts RF output --and

gives you plenty

MFJ 12/24 HOUR LCD CLOCKS

l}.-g: i l.' J m

i o

MFJ-108 $19 95 mrs-107 $9.95

Huge 5/8 inch bold black LCD numerals make
these 24 hour LCD clocks a must for your ham
shack. Choose from a dual clock that displays UTC
and local time or the single unit that displays 24
hour time.

Mounted in a brushed aluminum frame, these
clocks feature 5/8 inch LCD numerals and a sloped
face for easy across the room reading. Both also
feature easy set month, day, hour, minute and
second functions that can be operated in an alter-
nating time-date display mode. MFJ-108, 4'/2x1x2
inches; MFJ-107, 2'ax1x2 inches. Battery included.

MFJ-962B VERSA TUNER lII

wri-9628 $229.95

Run up to 1.5KW PEP and match any feedline
continuously from 1.8 to 30 MHz: coax, balanced
line or random wire.

Lighted Cross-needie Meter reads SWR, forward
and reflected power in one glance. Has 200 and
2000 watt ranges. 6 position antenna switch
handles 2 coax lines, random wire and balanced
lines. 4:1 balun. 250 pf, 6 kv variable capacitors.
12 position ceramic Inductor switch. Smaller size
matches new rigs: 10% x 4'/2 x 14 7/8 inches. Flip
stand for easy viewing. Requires 12V for light.

MFJ RANDOM WIRE TUNER

s (oo

$39.95
we ) :k‘“-.-u ‘.unfl

MFJ's ultra
compact 200
watt random wire
tuner lets you
operate all bands anywhere with any transceiver
using a random wire. Great for apartment, motel,
camping. Tunes 1.8-30 MHz. 2x3x4 inches.

REMOTE ACTIVE ANTENNA

54 Inch remote active antenna mounts outdoor
away from electrical noise for maximum signal and
minumum noise pickup. Often outperforms long-
wire hundreds of feet long. Mount anywhere-alop
hous?s buildings, balconies, apartments, ships.

Use with any radlo to receive strong clear signals
fromjjall over the world. 50 KHz to 30 MHz. High
Ic rahge eliminates intermodulation. Inside
I unit has 20 dB attenuator, galn control.
Switch 2 receivers and auxiliary or active
ahtenna. "On" LED.6x2x5in
50 ft. coax. 12 VDC or 110 VAC with
MFJ-1312, $9.95.

MFJ-1024
$129.95
ROSS-NEEDLE . .
SWRIWATTMETER g59 95
MFJ's cross-needle 5
SWR/Wattmeter
gives you SWR, |
forward and re- |
flected power --
all at a single
glance! SWR is
automatically
computed -- no contm!s to adjust. Easy-to-use

push buttons select three power ranges that give
you ORP to full legal limit power readings. Reads
20/200/2000 W forward, 5/50/500 W reflected
and 1:1 to 1:5 SWR on easy-to-read two color
scale. Lighted meter needs 12 V. £10% full
scale accuracy. 6'/2x3%x4Yz inches.

COMPACT SPEAKER
wrs-280 S1
Mobile speaker. Tilt bracket on
magnetic base. 3'/2 mm phone
plug. Use with 8 and 4 ohm im-
pedances. Handles 3 watts audio.

Pocket clip. 5% - 24'%2".

MFJ-1712, $14.95, 4 wave 2 meter;
5/8 wave 440 MHz, 7'4" - 19",
MFJ-1714, $16.95, /2 wave 2 meter.
End-fed halfwave dipole. Shorter,
lighter, mare gain, less stress than
5/8 wave mounted on handheld. When
collapsed it performs like rubber duck.

i

MFJ ““DRY’’ DUMMY LOADS

MFJ-262
$64.95 MFJ-260
$26.95
MFJ's “Dry” dummy loads are air cooled - no
messy oil. Just right for tests and fast tune up.
Non-inductive 50 ohm resistor with 50-239. Full
load to 30 seconds, de-rating curve fo 5 minutes.
MFJ-260 (300 watt), SWR 1.1:1,1-30 MHz, 1.5:1,
30-160 MHz, 2'/2x2'/2x7 inches. MFJ-262 (1 KW),
SWR 1.5:1,30-160 MHz. 3x3x13 in. Alum. housing.

MFJ DELUXE ELECTRONIC
KEYER

MFJ-4078
$69.95

MFJ-4078B Deluxe Electronic Keyer sends iambic,
automatic, semi-auto. or manual. Use squeeze,
single lever or straight key. Plus/minus keying. 8-50
WPM. Speed, weight, tone, volume controls. On/Off.
Tune. Semi-auto switches. Speaker. RF proof.
7x2x6 inches. Uses 9 V battery. 6-9 VDC or 110
VAC with AC adapter, MFJ-1305, $9.95.

ANTENNA CURRENT PROBE

wrs-206 $79.95

MFJ Antenna Current Probe lets
you monitor RF antenna currents --
no connections needed! Determine
current distribution, RF radiation
pattern and polarization of
antennas, transmission lines,
ground leads, building wiring, guy
wires and enclosures.
» Determine if ground system is effective.
* Pinpoint RF leakage in shielded enclosures.
* Locate best place for mobile antenna.
* Use as tuned field strength meter.
* indicate transmission line radiation due to high
SWR, poor shielding, antenna unbalance.
o Detect re-radiation from gutters, guy wires that
can distort antenna field patterns.
Monitors RF current. 1.8-30 MHz. Has sensitivity,
bandswitch, tune controls, telescoping antenna for

cA e 2

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO

DAYS FOR A PROMPT REFUND (less shipping).
» One year unconditional guarantee * Add $5.00

over 100 products.

OBLIGATION. IF NOT SATISFIED RETURN WITHIN 30

each shipping/handling = Call or write for free catalog,

HANDHELD TELESCOPING
ANTENNAS WITH BNC
MFJ-1710, $9.95, 3/8 wave 2 meter. l
#

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

TO ORDER OR FOR YOUR NEAREST
DEALER CALL TOLL FREE
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solar activity
and the earth’s magnetosphere

A close look

at the energy source
responsible for

worldwide communications

Although Amateurs have been aware of a relation-
ship between solar activity and ionospheric conditions
since the earliest days of radio, concentrated studies
in these areas did not begin until after the end of World
War Il. While many gquestions remain unanswered, we
now have a large body of knowledge about solar ac-
tivity and its effects on the Earth's magnetosphere,
the region of charged trapped particles above the Earth
controlled by our magnetic field. This information
allows us to predict, with some degree of certainty,
ionospheric activity and its effects on the parameters
of hf radio propagation.

Such knowledge can provide some measure of
solace to the intrepid DXer who, with an hour to spare
from family obligations, has discovered that a Sud-
den lonospheric Disturbance is in progress or that
Polar Cap Absorption has wiped out the short path
to Europe. These disruptions are the result of changes
within the ionosphere, brought about by earlier flares
and eruptive prominences on the surface of the Sun;
this activity, in turn, results from still earlier process-
es originating deep within the Sun’s interior.

historical perspective

Our understanding of solar activity began when
physicists calculated and tried to explain the enormous
output of energy from the Sun. in 1871, Hermann von
Helmholtz calculated its energy production as the
equivalent of burning 1500 pounds of coal per hour
on each square foot of the solar surface. Since
ordinary chemical reactions cannot produce these
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energy levels, scientists realized that solar energy could
not be explained in terms of conventional chemistry.

Some vyears later, Lord Keivin proposed a solution
to the problem, suggesting that solar energy couid be
attributed to the energy released from gravitational
contraction; even if the solar surface contracted by
100 feet per year, the Sun could shine for 30 million
years. However, geologists soon produced evidence
that the Earth had existed for much longer than 30 mil-
lion years, and astronomers were then compelled to
devise new theories of solar energy.

nuclear energy

In the 1920s, scientists realized that nuclear reac-
tions could provide the necessary vehicle for energy
production. Chemical reactions involve interactions
only between the electron structures of various atoms.
Nuclear reactions — whether by fission or fusion —
involve the release of energy through the restructur-
ing of an atom’s nucleus. Nuclear fusion reactions,
they found, do two things within a star: they provide
a tremendous amount of energy and, over long per-
iods of time, change its composition. In a dwarf star
such as our Sun, the primary reaction is believed to
be the proton-proton cycle, in which hydrogen nuclei
fuse into helium nuclei. However, studies done in re-
cent years question this supposition, asserting that the
proton-proton cycle involves the release of neutrinos
{neutral, massless, high-energy particles) as part of the
reaction. Fewer neutrinos than expected, however,
have been detected, and it's not known whether this
is the result of experimental error, prediction error, or
stellar core inactivity.

In larger stars, with their higher core temperatures,
the CNO {carbon-nitrogen-oxygen) cycle is dominant.
Either fusion process liberates energy by changing a
small amount of mass into energy. In the proton-
proton cycle, about 0.007 grams of matter are con-
verted to energy for each gram of hydrogen processed
into helium, Every second, the Sun converts 4 million

By Bradley Wells, KR7L, 1290 Puget Drive East,
Port Orchard, Washington 98366



tons of solar matter into 400 trillion trillion watts of
energy and radiates it into space.

30,000-year trip

Most of the energy generated within the core of the
Sun heats its photosphere, the bright surface layer of
gas that radiates the visible light of the Sun. The ener-
gy that heats the photosphere today, however, was
generated eons ago.

The gas within the Sun’s core, compressed to a
density 150 times that of water, prevents radiation
from traveling directly to the Sun’s surface. The move-
ments of photons within the Sun’s interior move in
a highly erratic motion known as ‘“‘random walk”
(rather than straight-line free flight). The thermal radi-
ation associated with the 15 million degrees Kelvin
temperature of the solar core is hard* X-rays, which
move an average of only half a centimeter before they
crash into a material particle and are absorbed or scat-
tered in a completely different direction. Through this
process, these X-rays are gradually degraded into
optical photons with lower energy levels. Consequent-
ly, it takes 30,000 years for a photon to ““walk’’ out
of the Sun; a photon in free flight, on the other hand,
would be freed in 2 seconds. Thus, the current ap-
pearance and activities of the photosphere were de-
termined by the core conditions some 30 millennia ago.

The temperature of the photosphere can be deter-
mined from the following relationship:

_ 0.290 (1)

T
w

where W =wavelength in cm, and
T =temperature in degrees K.

- Since the wavelength of maximum radiation in the so-
lar spectrum is 5.1 x 10—5 cm, this corresponds to
a temperature of 5700 degrees Kelvin.

The apparent sharply defined surface of the Sun is
attributable to changes in the opacity of its surface
gas. The gas at the bottom of the photosphere has
a high proportion of negative hydrogen ions that ob-
struct light, causing high opacity. A few hundred
kilometers above this layer, near the top of the photo-
sphere, negative hydrogen ions are fewer; this renders
the gas clearer and less opaque. Most of the Sun's
light comes from this layer. This layer — where pho-
tons make the transition from ““walking’’ to flying —
is very thin, measuring only 0.1 percent of the Sun’s
radius. Because it's thin, and because of its abrupt
changes in opacity, it appears as a sharply defined sur-
face, just as cumulus clouds in the sky appear to be
solid.

* X-rays have wavelengths {107 to 10~ ' cm) which are considerably shorter
than visible light. Hard X-rays are at the short wavelength end of that 1000: 1
spectrum. — Ed.

The gases of the Sun and solar atmosphere com-
prise a plasma, often referred to as the fourth state
of matter. Relatively rare on Earth, plasma normally
exists only in regions of extreme temperatures and is
composed of positive ions and free electrons, although
it's electrically neutral in bulk composition. In the mag-
netic fields of the Sun, these ions and electrons can-
not move freely, but must stream in directions dictated
by magnetic lines of force. For this reason, much of
the solar atmosphere moves in particular patterns
following twisted and intricate magnetic fields.

Photographs of the solar surface show a pronounced
granulation. Each of these ‘‘grains’’ is a convection
cell measuring 1000-2000 km across, rising at a verti-
cal rate of 2 to 3 km/sec, and lasting only a few
minutes. The dark areas between grains mark the
regions where cooled gas descends again into the
Sun. Large-scale patterning of individual granules is
called supergranulation; this involves areas some
30,000 km in diameter, with gas flowing horizontally
toward the outer edge of each cell. Surging motions,
with wavelengths of 5000 km and periods of 5 minutes,
have been observed within these areas.

Between these areas of supergranulation are spi-
cules, small needle-like structures that form the lower
half of chromospheric loops and are best seen on the
limb of the Sun, where they appear in emission. Since
the temperature is too high or the density is too low
to scatter much light in the upper part of the loop,
these portions tend to remain invisible. Consequent-
ly, what is seen of this gas are flames that erupt and
fade in periods lasting from 2 to 5 minutes. They form
a transition from the photosphere to the overlying
chromosphere, the lower layer of the solar atmos-
phere. Visible to the naked eye during a total eclipse
as a ring of small, intense red flames encircling the
Sun, the chromosphere is about 2500 km thick, and
the temperature in its upper regions exceeds 10,000
degrees Kelvin. ‘

the corona

Above the chromosphere is the solar corona, a pale
glowing halo of gas surrounding the Sun. Gas density
here is very low, having dropped by a factor of 10,000
from the photosphere to the chromosphere and again
by 10,000 between the chromosphere and the lower
corona. Like the chromosphere, the corona is normally
visible to the naked eye only during a total eclipse. This
region emits only one millionth the amount of light
produced by the photosphere, yet its temperature is
1 to 2 million degrees Kelvin.

When gases are heated, they become ionized, losing
one or more electrons. In the corona, hydrogen and
helium are essentially bare nuclei, while the electron
shells of heavier elements are severely depleted. This
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high degree of ionization is one characteristic of ex-
tremely high temperatures.

These high temperatures were deduced from early
spectroscopic studies. For a number of years, how-
ever, this evidence was discounted because it appar-
ently violated the second law of thermodynamics,
which states that heat cannot spontaneously flow from
a cool object (the photosphere at 5700 degrees Kelvin)
to a hotter one (the corona at 1 to 2 million degrees
Kelvin). So fundamental was this objection that for
several decades physicists refused to accept spec-
troscapic analysis at face value. Finally, in the 1940s,
the idea of a truly hot corona was accepted and pro-
gress was made in coming to terms with this appar-
ent contradiction. It now appears that magnetic effects
and shock waves from subsurface convection are
responsible for the transfer of large amounts of energy
to the corona.

Early photgraphs of the corona taken during total
eclipses showed it as a bland sphere of gas whose
shape was dependent upon the phase of the solar
cycle. During the years of high solar activity, it com-
pletely surrounded the Sun. In years of minimal activ-
ity, it was concentrated along the equator, with little
gas visible in the polar regions. More recent studies
conducted at a variety of wavelengths, particulary
ultraviolet and X-ray, confirm this phenomenon and
also show that the corona is not static, but rather an
area of complex activity and turbulent motion.

Transient features of the corona include loops,
streamers, and holes that seem so prevalent that some
astronomers believe there may be no such thing as
a “‘quiet’’ carona. Coronal features may be even more
transient than once believed. Multiple photographs
taken during any solar eclipse provide some evidence
of movement in these features even during this very
short period of time.

magnetic field has major influence

Individual loops and streamers suggest the patterns
formed when iron filings are sprinkled near a magnet.
The structure of the Sun’s magnetic field imposes it-
self on the coronal gas. The interaction of this gas and
the Sun’s magnetic field is governed by the basic laws
of electromagnetism. A charged particle in a magnetic
field is subjected to a force that depends on its charge,
its velocity, and the strength of the magnetic field.
Only components of the particle’s motion that are at
right angles to the field are affected, with the net re-
sult that charged particles move in helical paths around
the magnetic lines of force. Put another way, a par-
ticle is free to move in the direction of the field, but
if it's pushed at right angles to the field, it moves in
a circle rather than in a straight line. Thus, charged
paticles in a magnetic field are said to be ““frozen’ to

the field, and free to move only in the direction of the
field’s lines of force.

Since the coronal plasma is highly ionized, the
corona is an excellent electrical conductor and can sus-
tain large electric currents. These currents, in turn,
give rise to magnetic fields that modify the original
magnetic fields. This two-way interaction gives the
corona a complexity that is simply unavailable in a non-
conducting gas.

Studies have indicated that transient events, such
as coronal loops, may be uplifted by magnetic buoy-
ancy. Regions with strong magnetic fields are buoyed
up by the surrounding gas within the corona. These
loops may suddenly become unstable and rise rapidly
through the corona. Causes of this instability may be
the random motion of photospheric gas at the base
of a magnetic loop or the response to a violent photo-
spheric event such as a solar flare.

generation of solar wind

Since magnetic loops are bound to the solar sur-
face at both ends, there’s no way for the coronal gas
in these loops to escape into interplanetary space.
However, in the regions where the Sun’s magnetic
lines of force stretch infinitely outward, the solar wind
can escape along these field lines. It's now believed
that much of the solar wind material, especially the
high-speed streams, originates within these coronal
holes.

Coronal transient events may provide another avenue
for escape of material into space. If a closed loop be-
comes unstable, it can rise and expand to the point
at which its field lines open up, ejecting material from
the Sun. Observations have also revealed the existence
of coronal “’bullets’’ — knots of cool, dense material
that are accelerated through the corona and may con-
tribute to this outflow from the Sun.

sunspots

Sunspots are the Sun’s most obvious surface fea-
ture. Very large groups may be visible to the naked
eye, particularly when the solar disk is obscured by
thin clouds or fog.

A sunspot is essentially a broad, shallow depression
in the photosphere. The umbra, or central fioor of the
depression, appears dark because its temperature is
1700 degrees Kelvin below the temperature of the sur-
rounding photosphere. At this lower temperature, it
emits only one-quarter the light of the surrounding
gases. It's believed that the lower temperatures as-
sociated with the umbra are due, in part, to intense
magnetic fields, first discovered by observation of Zee-
man splitting in spectral emission lines.* Individual

* Splitting of the line spectrum of a light source by the influence of a mag-
netic field. — Ed.
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fig. 1. How various types of radio bursts may be produced by solar flares.

magnetic fields, centered in the umbra, have a typi-
cal intensity of 3000 gauss™ and are confined and
compressed by the surrounding gases. Magnetic fields
of this strength can be duplicated on a small scale
within a laboratory environment. [t’s interesting to note
that in such a field it's nearly impossible to maintain
your grip on a metallic object; a wrench or screwdriver
will literally tear itself out of your hand and slam up
against one pole of the magnet.

The sunspot umbra is surrounded by the penum-
bra, a gray striated border of material that slopes up
and outward from the umbra to the surrounding pho-
tosphere. The magnetic field emerging from the um-
bra spreads out across the penumbra. At some distant
point, this field is again compressed and reenters the
solar surface, often in a neighboring sunspot of op-
posite magnetic polarity. As the magnetic lines of force
arch up between the two sunspots, a “‘moat” — an
area outside the sunspot, beneath the magnetic arch,
that is essentially free of any magnetic influence —
sometimes forms.

Sunspots are normally found in bipolar groups with
opposite magnetic polarities. Their magnetic fields nor-

* Compare this to the considerably smaller magnetic field surrounding the
Earth. — Ed.
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mally run east and west and are of opposite polarities
on either side of the solar equator. The differential
rotation of the Sun is the mechanism thought respon-
sible for this. Because the Sun behaves as a fluid rather
than solid sphere, surface rotational velocities vary
with distance from its equator. The time required for
one complete rotation ranges from 27 days in equator-
ial regions to 33 days near the poles. This unequal
movement drags the entrapped magnetic lines of force
around, under the solar surface, winding them tight-
er and tighter. The formation of sunspots, with their
associated disturbances, begins to disrupt these fields.
They become increasingly chaotic and, eventually, are
neutralized as a new cycle of opposite polarity begins.

sunspot cycle

Individual sunspot groups may last from a few
weeks to several months. The first spots in a new
11-year cycle appear in a broad band centered around
the 40-degree north and south latitudes. As the cycle
progresses, succeeding new spots migrate toward the
equator. The regions of sunspot formation die out as
they approach the equator and, simultaneously, sun-
spots of a new cycle appear at midlatitudes.

Huge clouds of gas called prominences are ejected
from these sunspot regions. There are two types:
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fig. 2. Model of a shock wave and ejecta some 6 minutes after the explosive phase.
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eruptive and quiescent. Eruptive prominences move
outward from the photosphere with velocities of 1000
km/sec. Quiescent prominences are masses of flow-
ing gas held in relatively fixed positions above the Sun
for hours or days by constraining magnetic fields.

flares

The largest blasts of energy and material on the sur-
face of the Sun are flares. A single large solar flare
may release the explosive power of 100 million hydro-
gen bombs, each with a yield of 100 megatons. Flares
are normally observed in the light of hydrogen or
ionized calcium. The largest, called “white-light”
flares, are visible to the naked eye. All involve the high-
speed ejection of material from the surface of the Sun.
Not visible to optical telescopes is the cloud of elec-
trons ejected by a flare, which is detectable only by
radio telescope.

The regions of the Sun where flare energy is re-
leased are probed most directly by observation of cen-
timeter radio emissions (listen to WWYV at 18 minutes
after the hour for the solar flux — 10.7 cm numbers)
and the detection of hard X-rays. Continued observa-
tions at these wavelengths has led to some under-
standing of pre-flare conditions and fiare activity.
Pre-flare buildup is observed at centimeter wave-
lengths as small areas of increased brightness that
exhibit shifts in polarization. At times, these regions
show polarization increases of 100 percent and bright-
ness temperatures of 10 million degrees (a measure
of radio intensity rather than actual temperature).

Three types of flare models, each with their own
distinctive magnetic structure (fig. 1}, have been pro-
posed. In one type, currents run along field lines
arranged in isolated loops to form a sheared magnetic
field capable of producing instabilities. The second

type involves current sheets at the interface of two
loops having opposite magnetic polarities. The third
type offers large-scale current sheets between open
magnetic field lines. The variation of radio wave polar-
ization with time indicates the primary release of
energy occurring by magnetic reconnection in very
localized areas. This energy release is rapid, being dis-
tributed throughout the magnetic loop in less than 10
seconds. In every case, the size and shape of the mag-
netic field undergoes major transformations an hour
or so before a flare, with the primary release of energy
occurring in the upper portions of isolated loops.

The progress of a flare (fig. 2) may be divided
into two phases. In the first, the visually observable
flare appears with strong emissions in the hydrogen
{Balmer) alpha line (6560 A units, red light) and is ac-
companied by the ejection of an electron jet at
velocities up to half the speed of light. As they recede
from the Sun, these particies are slowed through in-
teractions with the solar magnetic field and the sur-
rounding solar atmosphere. During this initial phase,
X-rays and centimeter radio waves are generated in
the region of the optical flare. As the flare moves up-
ward through the layers of the solar atmosphere, radio
energy is detected at progressively longer wavelengths.
This “‘synchrotron’’ radio emission originates as these
relativistic electrons spiral in the magnetic fields. The
initial radio energy from a flare is designated as a Type
Il radio burst; it serves as the chief diagnostic tool for
investigation of flare activity and the solar corona.
Type |l bursts (fig. 3) are characterized by narrow
bands of intense radio emission that drift slowly
toward lower frequencies. Generally composed of a
fundamental frequency and second harmonic, this
dual-frequency emission is characteristic of oscillations
within a plasma.
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fig. 3. Contour plot of solar radio burst and its second
harmonic {flux level proportional to gray scale).

Tt'Ie natural vibration frequency of a plasma is direct-
ly related to its electron density. Density decreases
with altitude above the Sun’s surface; therefore, the
lower the frequency, the greater the height of origin-
ation above the photosphere. The velocity of a shock
wave can be determined by its frequency drift; shock
wave velocities up to 3000 km/sec have been observed.

The shock front formed by a solar flare is believed
to be quite thin, averaging only 1000 km from front
to back. As such, it will move through a given point
in the solar atmosphere in less than a second. Shock
fronts form only when the wave velocity exceeds a
critical value called the Alfven velocity, which is to
magnetic waves what the speed of sound is to acous-
tic waves. It is determined by the strength of a region’s
magnetic field and electron density.

In the second phase of flare activity, a gas cloud
moves up behind the electron jet, but at a much lower
velocity. If this material is expelled at a speed greater
than 500 km/sec, it will also generate a shock wave
that expands outward ahead of it. Since the solar
atmosphere has a relatively low density and strong
magnetic field, this shock wave becomes a fast-
moving magnetic disturbance rather than the more
familiar pressure wave. Rising through the corona, it
generates radio emission at the leading edge of the
cloud as it pushes through the tenuous solar atmos-
phere. The ejection of this material is also accom-
panied by a Type IV radio flare, which takes the
form of broadband emission over a wide range of
frequencies.

During a solar flare, the total visible radiation changes
by much less than 1 percent; however, ultraviolet and
X-ray radiation may increase a hundredfold. When this
radiation strikes the ionosphere, it changes the amount
and distribution of free electrons. These shifts in elec-
tron density, in turn, affect the refractive characteris-
tics of the ionosphere.*

Although the radio output of the Sun is very small
in comparison to its output at visible wavelengths,
radio output is highly variable and tends to follow the
11-year solar cycle. During a large flare, the radio
energy of the Sun may increase a millionfold for short
periods.

In spite of this increased activity outside the visible
spectrum, the radiative output of the Sun remains rela-
tively constant, with short-term variations of less than
1 percent. This energy amounts to 1400 watts per
square meter at the distance of the Earth. Small-scale,
long-term variations in this ““solar constant’’ follow the
11-year sunspot cycle and other, longer, less easily de-
termined cycles.

delay effects of solar “bombardment”
Solar particles ejected from the Sun travel much

* Which, of course, is the main focus of our attention. — Ed.
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fig. 4. Earth’s magnetosphere as charted by satellites.

more slowly than its electromagnetic radiation. It takes
some 24 to 36 hours after an event before they im-
pinge on the upper atmosphere, changing its chem-
istry and creating aurorae.” These colored, swirling
patterns of light are visible around the Earth’s north
and south magnetic poles.

Magnetic fields from the surface of the Sun are
frozen into the solar wind and drawn out by the flow.
The magnetized plasma of the solar wind cannot easily
penetrate the closed magnetic field of the Earth. Con-
sequently, as the solar wind encounters the Earth’s
magnetosphere, a shock wave (fig. 4 ) develops. This
bow shock, formed 60,000 km on the “upwind"’ side
of the Earth, is analogous to the shock wave that
forms in front of an aircraft moving at supersonic
speeds. However, the Earth’s bow shock isn’t fixed
in position, but moves back and forth in response to
pulses of energetic particles streaming out of the Sun.
Beyond this wave, the solar wind plasma flows much
more slowly around the Earth’s magnetic field.

the Van Allen belt

If captured by the Earth’s magnetic field, particles
from the Sun form two doughnut-shaped belts or rings
around the Earth. These were discovered in 1958 by
James Van Allen, using particle counters aboard
Explorer 1, the first United States satellite. The inner
Van Allen belt is about 2500 km and the outer Van
Allen ring is about 15000 km above the Earth’s mag-
netic equator. Particles temporarily stored in these

* This helps explain short-term F2 layer enhancemaent followed a day or two
later by higher absorption — as experienced on 80 meters, for example Ed.
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ALL ABOUT CUBICAL QUAD ANTENNAS
Simple to build, lightweight, and high performance make the Quad at DX 'ers
delight. Everything from the single element to a multi-element monster. A
wealth of information on construction, feeding, tuming and installing the
quad antenna. 112 pages. © 1982 3rd edition
IRP-CO 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

IRP-AH Softbound $9.95

Please enclose $3.50 for shipping and handling ﬁ ‘
radlom....... - BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441




Pac-Comm

PACKET RADIO
YOUR BEST VALUE

DR-100 Ano DR-200
Single and Dual Port Digipeaters support both Level 2
and Level 3 Network. Ideal for linking local frequen
cies. Designed for the mountaintop environment, Very

PACKET RADIO TERMINAL SOFTWARE

PAC PRO " "

- Automatic file transfer protocol
- Hard disk support

- Split screen display
On-line help screens
Connect alarm - Full color control
Multiple buffers - On-screen clock

Program diskette and operations manual
Demonstration Disk

$29.95 postpaid
$ 2.00

Also available: Digipack and Message Pack Software

low cost, available from stock

TNC-220

—
—

I TNC-200

available with 32K RAM Low Power CMOS or Low
Cost NMOS available assembled or as a kil.

The only exact TAPR TNC-2 Clone ideal for NET/ROM

SALE PRICE FOR FULL KIT - $129.

HF/IVHF PACKET CONTROLLER

Two radio ports
7910 single-chip modem
300 and 1200 bauds
Enhanced command set
Multi-color status LED's
Supports RS-232 and
TTL computers
* Active HF bandpass filter
* Tuning indicator option
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'I-..|:|‘|III:|I;...I!-‘I|-’1I-:- alor
MADE IN US.A.

AMATEUR DIRECT PRICES
KIT $129.95
ASSEMBLED $159.95

95

=

ORDERS ONLY
800-223-3511

VISA

Pac-Comm Packet Radio Systems, 3652 West Cypress St.,

CALL OR WRITE FOR MORE INFORMATION

OPTIONS: 32K RAM $9.95
INTERNAL LED BAR GRAPH

" TUNING INDICATOR $39.95

Hear Panel
Showing Dual
Radio Connectors

TECH LINE
(813) 874-2980

Tampa, FL 33607 + 168

The HF4B ‘‘Butterfly’'™
A Compact Beam
for 20-15-12-10 Meters

sUnmique design reduces size
but not performance
*No lossy traps. lull

elemen! radiales on

all bands
«Retratit kit for

17 meters com

ng soon
*Turns with TV

rolor

«Only 17 Ibs

or mole

deater o wrile lor a Tree brochure

infermation see your

7 ;
AMATEUR RADIO MAIL LISTS

Self-stick 1x3 labels
*+* NEWLY LICENCED HAMS *#*
sk ALL NEW UPGRADES ***
*** UPDATED EACH WEEK ***
Total List = 462,728 (2IP sorted)
Price 1s 2.5 cents gach (4-up Cheshire)

Butternut BUCKMASTER PUBLISHING
Verticals Mineral, Virginia 23117
703:894-5777

\ » 151)

I mulhband designs
comparable size!

Model HF&V

AMATEUR WIRE & CAHLE
Belden & Equivalent

(803) 895-4195 (SC & Ragchew)

CERTIFIED COMMUNICATIONS
PITTMAN ROAD. ROUTE 2. LANDRUM. SC 28356

» 170

Model HF2V

N SAY YOU SAW IT
IN

HAM RADIO

HUTIERHUI ELECTRONICS CO

A0 Fant Marini




belts oscillate back and forth along the lines of force
of the Earth’s magnetic field. Eventually they leak out
the ends of these magnetic “bottles’” and into the
Earth’s atmosphere. Here, these ions collide with
upper atmosphere air molecules, causing spectral
emission lines whose color is determined by the ele-
ments and collision energies involved.

The Van Allen belts are one manifestation of the
interaction of the Earth’s magnetosphere with the solar
wind. The supply of ions and electrons forming the
Van Allen belts is continuously replenished by the solar
wind. By the time it reaches the Earth, this wind has
a density of 5 ions per cubic centimeter and moves
with an average velocity of 500 km/sec (about a million
miles per hour). These values increase dramatically
during periods of intense solar activity.

The electrons circulating in the Van Allen belts also
generate an enormous amount of radio energy. This
synchrotron radio emission may reach power levels of
1 billion watts at frequencies between 100 and 300
kHz. Fortunately, the ionosphere forms a normally
effective barrier preventing radio energy with wave-
lengths greater than 100 meters from reaching the
Earth’'s surface. It's interesting to note that Grote
Reber, the amateur radio astronomy pioneer, con-
structed a large dipole array in Tasmania which can
““see’’ through the ionosphere at a wavelength of 300
meters on the occasional nights when the electron
density of the ionosphere falls to abnormally low
values. ‘

The ability of the various layers within the iono-
sphere to refract radio energy is determined by a
number of factors. The time of day, season of year,
phase of the sunspot cycle, transient solar events, and
the Sun’s core conditions 30,000 years ago all affect
hf radio communications at this moment. The con-
tinued study of the Earth’s magnetosphere and the
Sun’s atmosphere may eventually allow us to forecast,
with irmcreasing certainty, the hourly state of the
ionosphere and its impact on hf communications.
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CRYSTAL
9 MHz CRYSTAL FILTERS
> o iah
MODEL cal width Poles Price
XF-9A S58 24 kHz 5 $61.00
XF-98 SSB 2.4 kHz 8 83.00
XF-98-01 LS8 24 kHz 8 110.00
XF-98-02 USB 24 kHz B 110.00
XF-98-10 558 24 kHz 10 145,00
XF-9C AM 3.75 kMz 8 8900
XF-9D AM 50 kHz 8 89.00
XF-9E FM 12.0 kHz 8 89.00
XF-9M cw 500 Hz r 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
Expon inquiries Invited. Shipping: $3.75

MICROWAVE MODULES EQUIPMENTS

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

RECEIVE LINEAR
CONVERTERS TRANSVERTERS
MMk 1691137 270.00 MM 1206-144G 370.00
MMk 1206-144G 190.00 MMx  1268-144 290 00
MMc  439-ATV 99.00 MMt 432-28(S) 280.00
MMc  432-28(s) 70.00 MM 144-28(R) 400.00
MMc  144.28(HP) 73.00 MMI  144.28 200.00
MMc  144-28 60.00 MM « 435-28(S) 300.00
LINEAR POWER AMPLIFIERS

M 70cm

MML  144.30.LS 145.00 MML  432-30-L 245.00
MML  144-50-§ 160.00 MML 432.50 220.00
MML  144-100-S 225.00 MML  432-100 « 45000
MML 144-100-LS 250,00 x

MML  144-200-S

M

fgv-am $90.00 LOOP YAGIS

000 e o
70/MBM48 1908 691.LY 65.00
70/MBMBS 115.00 1691

DY20.800 MHz 80.00 order loop yagi connector exira

Send 666 (3 stamps) for full details of all our VHF & UHF equipments and KVG crystal

oo e =
——

Shipping FOB Concord, Mass
(617) 263-2145
. SPECTRUM
ERNATIONAL, INC.
ost Office Box 1084
, MA 01742, U.S.A.
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MORGAN HILL NSCAR 10 = 1987 JUL 13 O7:39:13 MDM@E
Mncs T W | TRACK /KLM

COMMUNICATIONS EQUIPMENT,INC.
P.O.BOX 1000 MORGAN HILL, CA 95037

MIRAGE
CKING
TR A NTERFACE

“MTI" IS THE ONLY SMART INTER-
FACE BOX THAT WORKS WITH SILI-
CONE SOLUTIONS™ SOFTWARE.

y C i “*MTI'* OFFERS AUTOMATIC TRACK-
145, t:El"F ; 53.79 ING OF ANY ORBITING BODY.

-1333 Hz B 3493 [E  <MTI" KEEPS ANTENNAS AIMED
DRFT  -14 Hzm| ¢ €2 |E CORRECTLY AT ALL TIMES.

“MTI'" COMES WITH A ONE YEAR
WARRANTY FROM MIRAGE/KLM

FEATURES INCLUDE:

* SWITCH SELECTABLE — ELEVATION FROM 0° - 90° AND 0° - 180° S e Lo

. — ELEVATION SCALING X1 OR X2 OWNERS.

. g — NORTHERN OR SOUTHERN HEMISPHERE “MTI" IS AVAILABLE FROM

. " — MANUAL OR AUTOMATIC MODE MIRAGE/KLM ONLY. CALL FOR

. " — BAUD RATE (300 - 2400) MORE DETAILS ..

* 100 PAGE DETAILED MANUAL :

: ANUAL (408) 779-7363 or outside CA,
CABLE FOR KENPRO'S™ A" SERIES CONTROLLER (800) 538-2140

MRAIEE kim

» 167

COMMUNICATIONS EQUIPMENT,INC.

P.0.BOX 1000 MORGAN HILL, CA 95037 ?g‘g-ﬂ‘g’e‘:"o%?;gfv ,

(408) 779-7363 5

(800) 538-2140 (outside CA) PRE T ENN AS  ciom

a40:0% 5 NEW AN ELECTRICAL

ELECTRICAL: BANDWIDTH....... . 144-148 MHz
BANDWIDTH. .........cco...........420-460 MHz (c 1.1 T ——
GAIN.. i eiSdBd VSWR ... S s 1.5:1
VSWR .ooooeeocereieseniine . 1.5:1 FEED IMP... : <weeeee.50 ONMS
BB nasensmimis AT IIIINGC  .- NO GROUND PLANEREOU!RED
BEAMWIDTH.....cooveieveveeereiiinniinns 3 ..B0® MECHANICAL
FEED IMP.........ococoiriiennnernerinsecneeess 90 ORM HEIGHT oo, Y -t L
BALN i ....4:1 coax WEIGHT . . ioorsissaionsssismassisss 2 Ibs

MECHANICAL: MAST e i sreii 192" 0idh
ELEMENT LENGTH. ... . 13%2" max.

BOOM LENGTH......cooiivioiirorscorenn 28" CJ220

TURN RADIUS................... i 28 . ELECTRICAL

WINDLOAD...........c.s . e 2 8Q, 1 BANDWIDTH 220224 MHz
WEIGHT ....ccoivimnmararsssens SRR GAIN o 1.8 dBd
MAST....cccciiiiiin s VR 0 VSWR...... oeiciins o o A0 R
MOUNT o cssrremmesibersiosis FUBRT FEED IMP . e

440-10X NO GROUND PLANE REQUIRED
MECHANICAL:

ELECTRICAL: HEIGHT........... oo 407
BANDWIDTH. . ...o.o............420-460 MHz WEIGHT R 1
BAIN v cisisripssscsasimssnssna 102 0BG MRS oo oo i P sl
VOWR e i s .1 —

BT e s it e b eas s SRR SRS .20 dB CJ440
BEAMWIDITH, ciis 50 sssovssisvnsaiisessmnass 48°
FEED IMP............. v B0 ahm ELECTRICAL:

HALIING oiis ot siooas s is ..4:1 coax / g:’;‘INDmeH“ . rrrsasarerenes 4204 :UB “;:;
MECHANICAL: VW Ny
ELEMENT LENGTH.. ............13%" max atgaireis: BAEH T (e b

BOOM LENGTH.oooosooooo §4" FEED IMP....... reeienneenne. 30 OAMS

TURN RADIUS.......ooiviieriecrsaennnneeinenis 64" NO GROUND PLANE REQUIRED
WINDLOAD... ... ..oy A 8Q. M MECHANICAL

WEIGHT............. ienrmenis 1V DS HEIGHT ... — RN | L'
MAST ..o S 1%" 0.d. ALL CJ ANTENNAS INCLUDE WEIGHT T 1lb
MOUNT ... D T . ) INSULATED SUPPORT MAST MAST.... .. ; sl VBT 0.
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better frequency stability
for the Drake TR7

Adding a circuit board
improves performance
without affecting appearance

Although the TR7 has a rather stable VFO, it can
still be improved. With this modification, its stability
becomes comparable to that of synthesized frequency
generators; consequently, it becomes more useful in
the following ways:

* |f you're operating on AMTOR, retuning is not
necessary.

* Your operating frequency is stable within a second
or so after switch-on, even in a cold shack.

* The frequency setting remains stable for an in-
definite length of time, making the rig usable for
remotely controlled installations such as AMTOR
repeaters.

Improved frequency stability is achieved by means
of a Digital Automatic Frequency Control (DAFC)
circuit. A frequency counter with a crystai-controlled
reference measures the frequency to be stabilized. If
the count is above or below a defined fixed value, a
dc voltage controlling a varicap within the VFO is
altered so as to counteract any frequency deviation.
The divider ratios used in this design produce a series
of stable frequencies which are separated from each
other by 30.5 Hz. Actually, the frequency slowly varies
about the nearest 30.5-Hz point. This is because the
output is either too'low or too high, but never exactly
on. That’s why the control voitage continues to hunt.

These fluctuations are generally not naticed when
operating in CW, SSB, AMTOR, or RTTY. If you
connect a frequency counter, you can see that the
VFO frequency excursions amount to not more than
110 Hz. PAOKSB has designed a circuit that can be
incorporated into existing VFOs; he describes the

theory behind this kind of frequency control in detail
in reference 1.

The present circuit provides VFO frequency control
by applying the correcting voltage to the RIT-line. This
also enables a possibly connected external VFO to be
frequency controlled when switched on.

The reference frequency used is the TR7's 500-kHz
signal drived from the 40-MHz main crystal reference,
thereby eliminating the need for a separate crystal os-
cillator. PAOKSB's circuit uses a pointer instrument
to indicate the tuning voltage and an UP/DOWN
switch for manual control of this voltage.

| wanted to find a way to avoid drilling holes into
the front panel of the transceiver for additional
switches and a meter. The TR7 already has UP/-
DOWN keys; when you depress the STORE key, the
UP/DOWN keys are assigned to the DAFC circuit for
as long as the STORE key is held down. The rest of
the time the UP/DOWN keys perform their usual func-
tions. This means that the initial function of the
STORE key can no longer be used — a sacrifice which
is more than justified by the advantages of the DAFC
circuit. But | couldn’t find a way to have the S-meter
indicate the DAFC control voltage; instead | adopted
an idea proposed by K6EHV.2 Two lamps indicating
the upper and the lower limit of the control voltage
are sufficient to display this information. The FIXED
lamp (the upper one) indicates that the control volt-
age has exceeded its upper limit. The SET BAND lamp
(the Jower one) shows that the control voltage has
gone below its lower limit. Besides being DAFC indi-
cators, both lamps still serve their traditional purpose;
in normal operation the control voltage does not reach
either limit, so the double use of the lamps presents
no problem.

circuit description
The circuit for this modification is shown in fig. 1.

By Urs Hadorn, HB9ABO, im Riedtli 1, CH-8154
Oberglatt, Switzerland
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fig. 1. TR7 frequency correction schematic diagram.
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The VFO signal enters the DAFC circuit at terminal
P. A broadband autotransformer, T1, steps down the
signal to match it to the low impedance input of Q1,
where it is amplified to TTL level to enable it to drive
the frequency counter chip U1. U1 divides the VFO
frequency by 8. After each counting period, the count
{1 bit) is stored in U2A and the counter is reset to zero.
The binary counters U4 and U5 divide the 500-kHz
reference by 27, thus establishing the counting period
of 262 ms. A short time (determined by R12, C10) after
the rising edge of the counter clock, U2B generates
the reset pulse for the counter. The reset pulse width
is given by R13, C11. The integrator U3 transforms
the 1-bit count result into a slowly rising and falling
dc voltage which is used to control the VFO frequency.
The integrator time constant is established by R4 and
C5. This control voltage and the former RIT voltage
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entering the circuit at terminal 4 are combined via R8
and R11. The resulting dc voltage is put onto the RIT
line at terminal 2 for the VFO in use (internal or exter-
nal}). CR1 and R9 reduce the original RIT voltage so
that the combined voltage looks like the former RIT
voltage when RIT and DAFC voltages are at mid-
range. The integrator output voltage, and with it the
VFO frequency, can be raised or lowered manually by
applying either +5 volts or 0 volts via R7 to the in-
tegrator input.

The circuit associated with thyristor Q5 ensures that
the integrator output voltage starts at mid-range at
power-up. After switch-on, Q4 conducts, thereby puli-
ing the integrator input down via R20 and the relay
contact to ground. U3's output voltage rises at a rate
determined by R20 and C5. As soon as it reaches
approximately 6 volts, SCR Q5 fires and cuts off the



relay driver Q4, which releases the integrator input by
floating R20. This mechanism is not repeatable be-
cause Q5 remains on {i.e., conducting) via R21 until
the power is turned off.

The two op amps of U6 are used as comparators.
The upper comparator drives Q2 into saturation when
the integrator output voltage drops below the lower
limit of about 2 volts. Q2 turns on the SET BAND
lamp. The lower op amp drives Q3 and with it the
FIXED lamp when the output voltage rises above the
upper limit of about 10.5 volts.

construction

Component layout is not critical. | have built several
versions of this circuit mostly using Veroboard. Follow
sound rf construction techniques in the area of T1,
Q1, and U1: provide a low impedance common
ground, keep leads short, and pay attention to shield-
ing. The components used are easy to obtain and low
in cost. Impedance transformer T1 is wound on a
ferrite toroid core (Philips Part No. 4322 020 97170)
with an OD of approximately 0.37 inch and an ID of
approximately 0.22 inch. There is no reason why other
suitable types — for example, an Amidon FT37-63 or
FT37-67 — could not be used.

The winding consists of ten turns of a twisted trans-
mission line you can make yourself. Stretch out a
23.6-inch length of enameled copper wire with a
diameter of about 0.016 inch (AWG 26) to smooth out
any bends, then cut it in half. Using a hand drill, twist
the two pieces to obtain about five turns per inch.
Wind ten turns of this transmission line on the toroi-
dal core, taking care that the windings are equally
spaced on the circumference. Then connect one end
of one wire with the opposite end of the other wire.
This connection is the low impedance port (2) of the
transformer. The other two ends form the high imped-
ance input (3} and the ground end (1), respectively.
They may be interchanged without any effect because
the transformer is symmetrical.

The relay may be replaced by a 12-voit type, in
which case it has to be connected to the 13.6-volt bus.
The capacitor at C5 should be a polystyrene or similar
type. Electrolytic or tantalum capacitors would exhibit
too much Jeakage at this point of extremely high resis-
tance. To keep the height of the pc board low, we
used three 0.33-uF capacitors instead of one 1-uF
capacitor. The voltage divider chain for the compar-
ators (R14, R15, R16, R17) should be selected to be
within 2 percent of nominal value to define the range
limits of the control voltage accurately.

initial tests

The completed circuit board should be tested be-
fore it's incorporated into the transceiver. The follow-
ing hints assume that there are no leads and signals

connected, except for the 13.6-volt supply and those
mentioned. When removing and replacing ICs, be sure
to disconnect the power supply first.

power supply

Remove all ICs except regulator U7. Verify that there
is + 5 volts at the regulator output. Check whether
there is 2.5 volts at pins 3 and 5 of U6. The current
drain from the 13.6-volt supply should be around 10
mA. Insert all ICs. The current drain should now be
around 30 mA.

integrator

Remove U2. After power is connected, the relay
should actuate momentarily and drop out immediate-
ly. The output voltage at pin 6 of U3 should be in the
vicinity of 6 volts. Connect terminal No. 1 of the board
to ground (corresponding to a depressed UP switch).
The output voltage of U3 should rise within a few
seconds to 11 volts. Connect terminal 1 with terminal
12, (corresponding to a closed DOWN circuit). The
output voltage of U3 should decrease within a few
seconds to about 0.1 volts.

comparators

The following maneuvers are performed by
manipulating the UP and DOWN contacts as described
above. Lower the integrator output voltage, starting
from 6 volts. When the 2-volt level is crossed, output
pin 7 of U6 should jump from 2 volts to about 12 volts.

Raise the integrator output voltage, starting from
6 volts. When the 10.5-volt level is crossed, output
pin 1 of U6 should jump from 12 volts to about 2 volts.

time base

Remove U2. Apply the 500-kHz signal to terminal
X. {You may use either the 500-kHz signal from the
TR7 or a signal from another source. In any case, it
should be a square wave of 4 to 5 V,,.) At pin 13 of
U5 there should be a square wave of 3.81 Hz.

frequency counter

Remove U2, grounding pins 2 and 3 of U1. Con-
nect the VFO signal {from the main board of the TR7)
to terminal P. At pin 8 of U1, you should now detect
a square wave measuring one-eighth of the VFO fre-
quency. You can verify this by connecting the DAFC
terminal P to the VFQ line of the main board; doing
this should cause just a minor drop of the VFO (PTO)
voltage in the TR7.

installation

The DAFC circuit board is mounted to the lower side
of the main board as shown in fig. 2. Insert a sheet
of flexible pressure-resistant insulating material be-
tween the two soldered sides. The circuit board and
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MOBILE OMNI-DIRECTIONAL

HORIZONTAL EGGBEATER ANTENNA

Ml'f Comm Inc. offers an exciting New Mobhile Antenna for 2 meter oper
ations for the SSB/FM maode. The onginal antenna, designed by Mike
Staal in conjunction with Val Comm Inc. was to produce a mobile anten
na in the VHF band for government satelfite communication networks. Its

outstanding perfarmance is now offered to the amateur operator for mo
bile ar fixed communications.

Orientation of the Eggbeater is unimportant as it produces an omni
directional horizontally polarized pattern. As an omni-directional satellite
antenna, the Eggleater is very effective as it produces a right hand cir
cular polarization off the top. When placed 1/8 wavelength over a metal
lic surface, such as a vehicle roof top, the signal level off the top portion
of the antenna increases by as much as 6 dB. No rotation or steering is
necessary. Circularity is optimized in the 144 to 146 MHz region, ellipticity
will increase either side of that range but the antenna is stll effective from
135 to 150 MHz.

Base station, contest and field day use of the Eggbeater will allow rapid
fire communications in all directions with other hornizontally polarized sta
tions. While the Eggbeater won't replace a good directional antenna, 1l is
certamly a valuable addition to any mobile or fixed station.

EGG BEATER SPECIFICATIONS:

Spec. Freq. Range 144 to 148 MHz

Usable Freq. Range 135 to 150 MHz

Impedance 50 OHMS

VSWR Max 1.5:1

Pattern Om-directional at horizon-

tal, circular off the top

249-B MURIEL N.E.

ALBUQUERQUE, NEW MEXICO 87123 = (505) 292-7509

Polarity
Power Handling Max
Mounting
Connector
Size
Wind Speed Max
Materials.
Loops
Loop Support
Body
Hardware

VC Eggbeater
Options.
Magnetic Mounts
Spring Cod
Bumper Mounts
54" Bumper Mount
Extension
Folding Extension

Horizontal

1 kilowatt

Requires 3/8-24 male thread
50.239

347 high x 28" wide

100 MPH

17-7 stainless

3/8" fiberglass

Delrnin & anodized alum
Stainfess & brass

Price §119.95
39.95
9.95

15.95

22.95
29.95

Warranty: This product i guaranteed for a penod of one year from date of
purchase against defective workmanship and matenals. It is the option of Val Comm
Inc. or M2 Enterpnses to repair or replace the defective part. This specalty antenna
product has been carefully manufactured by M2 Enterprises, (408) 683 2067, and

serviced and marketed thru Val Comm Inc

Val Comm Inc. is a small business, woman-owned corporation specializing in
design and labrication of prototype special applications communications systems in
RF links, video transmitters, data communications and security communications

“Let us help you meet your requirements.”
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Parts list for digital AFC:

TRF PARENT BOARD

c1,C2 0.1.F
@ @ "o 3 C3,C4.C8.C9.
ASSEMBLY 10 § res ci12.c13 D'D"‘F
nooooooooaoﬁnioocl C5 1 uF (or three 0.33,F)
ey C6.C7 10 «F 16 V
o .;,,‘ B\ C10,C11 10 pF
rd ) CR1.CR2,CR3 1N4148

CR4,CR5,CR6 5.6-volt Zener TN708A or 1N4626

@/ s }| @ K1 Reed relay

/ | L1 330 uH ferrite choke
o i o Q1,02 2N2222
ASSEMBLY & B ,; Q3 BC327 or 2N4037
: Q4 BC237 or 2N3904
O A Q5 BRY55-60  2N5061
“a ) R1 10 ohms
15 . @ R2 12 k
SR A= R3.R18,R19 1k
R4 100 megohms
R5,R6,R9,R10.
. ocoooee R12.R13.R22 10 k
R7 2.2 megohms
gl ; 0000000000000 000BD [-X-N-N-¥-] HB.RzO ?Uﬂk
/ : R11 33 k
— A RpRLA I R14.R17 15 k
T-\\Y\ll J @ @ R16 51 k
Q-" .. w 0000000000000 O0O00C000O0O0D0O0O00D R21 2.2k
af
—‘:L . u1 741593
FRONT PANEL U2 CDJO ?JBE
WIRING HARNESS U3 CA3140
U4, U5 CD4020BE
U6 CA1458
fig. 2. Positioning of the DAFC PCB on the TR7 main ur LM78LO5

board and arrangement of the different connecting
points.

PACKET RADIO
GL8 GOES PORTABLE

the insulating sheet are fi)fed to the main 'board'bv THE FIRST CONTHOLLER DESIGNED
means of a screw (S in fig. 2) and two insulating FOR POHTABLE AND SOLAR.

spacers, each about 0.08 inch thick. To be on the safe
siF:je, insulate the bottom cover of the TR7 with insulat- POWERED STATIO NS
ing tape or sheet. The connection of the board to the
TR7 is via a 13-pin connector and two small-diameter
coaxial cables. (See photo B.)

switch wiring

Label all applicable wires before modifying (see fig.

% 4 * LOW 25 mA Current Drain.

3). After identifying wires A through F, unsolder all = Miniature size - Lightweight NEW SOFTWARE FEATURE:
connections from the three switches and remove the . Ei:ngged;t:lal‘ snhieLdedIcasHew INTELLIIG‘ENT "IEI%UDI.IF_?;T" P‘ruvu!es
- M - * Lithhum Battery backup for ’ selective callsign filtering for
spring hook from the STORE switch so thaF it can no « Onboard Watchdog for reliabifity. Digipeating, Monitoring and Connecting

longer lock when depressed. The new wiring of the » Standard DB25 Connectors
switches is shown in fig. 4 and fig. 5. Wire F of the . ;Con:eied” Slatgs mﬂput lmz S od Model PK1-L
. . i . emole L.omman nattende ode
former STORE function is no longer used. Insulate its o igahiecsdistlop v Wired/Tested
dead end and bend it into a safe place. The two wires * Retains all other PK-1 features. List price—$209.95
from D2a and S2m are dressed together with the wire * Extra /O lines for special applications Amateur net—$179.95
. : Py i t: 9 1o 15 Voits DC @ 25 mA typical
from the FIXED RCV switch towards the bottom side Dimansions: 46 X 5.9 X 1.0 inches Total Weight. 12 0z o 165
of the main board. The various connections to the Piease specily Call Sign. SSI0 Number, and Node Number when ordering
. . . . Contact G or itianal infe and available oplions

DAFC board are shown in the figures, with their et camptoly i oF Mpisces e seveliare; et Mremudi i Arnems

= - CWID e Sy lrers lor amateur & commercial use
respective connector numbers circled. O Beauact Gt FAEE Cotai Mo Tias aorenin:

GLB ELECTRONICS, INC.

151 Commerce Pkwy., Buffalo, NY 14224 716-675-6740 910 4




PORTABLE ANTENNA

MODEL AP-10

Designed for
APARTMENTS
MOTELS
VACATIONS

PRICE

551 95

Add $300
Shipping and Handling

Quick Simple Installation. Operates on 2, 6, 10, 15, 20, 30
and 40 meters. All coils supplied, Only 22-1/2 inches long.
Waeighs less than 2 Ibs. Supplied with 10 ft. RG 58 coax
and counter poise. Whip extends to 57 inches. Handles
up to 300 watts.

VSWR—1.1:1 when tuned

Witte for more detalls ond ofher BAW products

Quality Communication Products Since 1932
At your Distributors. Write of Call.

10 Canal Street, Bristol PA 19007

(215) 788-5584

HERE’S ANEAT GIFT IDEA

When we first saw the Casio PQ-40U Portable World Time
Clock, we knew instantly that Ham Radio Bookstore cus-
tomers would love this one.

This time piece is more than a simple clock. Besides all the
standard features, alarm, snooze, lightweight portable
design and digital readout, this clock gives you time at 21
ditferent locations around the world at the twist of a dial.

DX ers will delight at being able to get rid of their cumber-
some manual time calculators: determining band and path
1o use will be greatly simplified. Contesters can simultan-
eously display both local and UTEC times for logging pur-
poses. In fact, every Amateur will find at least a dozen uses
for this nifty clock. You can take it with you when you go on
vacation—business trips—set the alarm and get out of
meelings early—anywhere you need a clock, the PQ-40U
can go with you. Get a couple of them and give them as gifts,
one for the house, car, office, just about anywhere you need
a clock, the PQ-40U can go with you. Quantities are
limited—order now and avoid disappointment.

[/PQ-40U $29.95

Please enclose $3.50 shipping and handling

r3dio.... BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

Join AMSAT...Today

Amateur Radio Satellite OSCAR 10
provides:

e A New Worldwide DX Ham Band
open 10 hours a day.

¢ Rag Chew With Rare DX Stations
in an uncrowded, gentlemanly fashion.

¢ Popular Modes In Use:
SSB, CW, RTTY, SSTV, Packet

* Full Operating Privileges
open to Technician Class
licensee or higher.

Other AMSAT Membership Benefits:

Newsletter Subscription:
Dependable technical articles, satellite news,
orbital elements, product reviews, DX news,
and more,

Satellite Tracking Software
Available for most popular PCs.

QSL Bureau, AMSAT Nets, Area Coordinator
Support, Forum Talks

Construction of Future Satellites For Your
Enjoyment!

AMSAT Membership is $24 a year, $26 out-
side North America. VISA and MC accepted.

AMSAT
P.O. Box 27
Washington, DC 20044

301 589-6062




connections on the main board

Figure 2 shows the bottom side of the TR7 main
board. The connecting points which are used to in-
stall the DAFC board are labeled with assembly and
pin numbers according to the TR7 service manual. The
power supply board is not part of the main board; it
is located to the left of the main board between the
PA radiator and the rf and a-f gain controls. The
13.6-volt supply voltage is picked up from pin 9 (count-
ed from the left) of the power supply board. The RIT
control voltage is available on the conductor labeled
RIT in fig. 2. In the original wiring the RIT voltage is
run from this conductor to the internal and external
VFOs with one wire each.

Two wires (labeled G and H) have to be removed
from the RIT conductor and connected instead to the
DAFC connector, pin 2. The RIT conductor is con-
nected to DAFC connector, pin 4. This completes the
installation. It might now be necessary to realign the
RIT control center setting according to the service
manual (section 3.16).

To gain confidence in this modification, zero-beat

a strong a-m broadcast station. Switch on the pass-
band tuning at its center position to allow for maxi-
mum response at the carrier center frequency. Try the
best zero-beat setting you can obtain; it will be some-
where between 0 and 15 Hz. Don’t worry if you hear
a rather unsteady beat note. The fluctuations are in
the order of a few Hz — less than you will ever notice
in one of the stability-sensitive operating modes. If you
leave the rig untouched and check in after hours or
even days, the beat note will still be moving back and
forth, but will be near the same 30.5 Hz point — and
by the same few Hz!

operation

This DAFC circuit controls any undesirable fre-
quency excursions under 2 kHz. If the drift exceeds
this range, one of the two lamps — either FIXED
(upper limit) or SET BAND (lower limit) — will light
to announce that the DAFC cannot compensate for
any further drift. It is obvious that with the inherent
stability of the TR7 VFO, this condition is not very likely
to occur. Holding down STORE momentarily DOWN

Closeup shows new board placement and wiring in the TR7.
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AMATEUR TELEVISION

HAMS SHOULD BE SEEN

AS WELL AS HEARD!

TVC-4G 70cm ATV

Downconverter
Now only $99
Delivered UPS surface
in cont. USA

= See live action color & sound like broadcast TV

« Many areas have ATV Repeaters (call us or see the
87/88 ARRL Repeater Directory pg. 328 for your area)

« Most ATVers use home cameras and VCRs to
show the shack, projects, home video tapes,
public service events like parades, races, etc.

-~ Some repeaters also have weather radar, Space
Shuttle video, BBS, & computer video

It's easy to start watching: 70cm antenna, a TVC-4G

and any TV set tuned to ch2, 3 or 4. Our TVC-4G tunes

the whole 420-450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for

the builder starting at $39. See ARRL Hbk chapter 20.

When you are ready to try transmitting, we have

transmitters, transceivers, antennas, and all your ATV

needs for the 70, 33 & 23cm bands.

Hams, Call or Write for our full catalog of ATV gear!

(818) 447-4565 m-t 8am-5:30pm pst.
P.C. ELECTRONICS *"'-E ‘wm

up T
1 1 1

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)
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. INTEANATIONAL MONTHLY MAGAZINE BY AND FOR ACTIVE RADIOAMATEURS
4 l e
‘ L ‘*"“ Radiosporting
\l

THIS IS IT! = FOR BIG GUNS & LITTLE PISTOLS

A magazine dedicated to quality 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: ONAUN, SM@AGD, LZ2CJ,
VE3BMY, KH6BZIF, DJ9ZB, IS6BRZ, WIWY, N2AU, K7GCO,
K4ZN, WAGF, VE3JTQ, WBAZNH, WBITBU, KQ2M, NS6X, W3FG,
KA3B, KIPLR, N7CKD, VE3XN, AB@X, 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 more in a
magazine format with the speed of a bulletin.

RADIOSPORTING sponsors DX Century Award, Contest
Hall 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 1s read from cover to cover. Then reviewed again and

again" Chas Browning, WAPKA

Subscription rates: | year USA 5§18, Canada CDN$26, Overseas
US$23; 2 years $31, $48, $42 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
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or UP, as is appropriate, brings the DAFC voltage back
into its operating range. (UP and DOWN can also be
used as a fine tuning, but | think the main tuning knob
does a better job.) After several months of operation
with more than one modified TR7, the range limits
were never reached. It is therefore left to the reader
to decide whether to build the circuit with or without
the comparator stage and with or without making the
connections to the lamps and switches. Tuning be-
havior and the traditional functions of the UP and
DOWN keys are not impaired at all by the DAFC.

limitations

When operating with RIT switched on, you have to
take into account that after an RX/TX/RX transition
it is not necessarily true that the frequency will be on
the same 30.5-Hz spot as it was before. The DAFC
has no means of remembering previous voltage/fre-

Om

D2o

$2¢

§2m

~0~

fig. 5. Modified circuit of the UP, DOWN, and STORE
keys.
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DIGITAL-~VFO TR7 HB9ABO
HB9BGR 200588EG (PAQKSB)

fig. 6. TR7 frequency correcting circuit pc board (foil side).

designation on DAFC board

VFO (PTO) signal (P)
braid {coax VFO)
500-kHz reference (X)
braid — 500 kHz
13.6-volt supply

RIT voltage from RIT circuitry
RIT output voltage

+5 volts via R10

integrator input via R7

SET BAND lamp

FIXED lamp

ground

connector
pin number

Table 1. Interconnections between the board and the transceiver. (See figs. 2 and 5.)

Destination within TR7

assembly No
assembly No
assembly No
assembly No. 10, pin 11
assembly No. 21, pin 9
{power supply board)
conductor labeled RIT
to wires G and H
DOWN switch lug D2a
STORE switch lug S2m
assembly No. 02, pin 6
FIXED RCV key

ground solder lug near
assembly No. 21

. 06, pin 38
. 06, pin 37
. 10, pin 10
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# Articles on Ham Radio & Mos! Personal Compulers
» Hardware & Soltware Reviews
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#» Construction Articles
+ Much Much More

Your #1 Source for PACKET Info

“..received my moneys worth with just one
issue...”
—J. Trenbick
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Frequency correcting circuit improves TR7 stability.

quency conditions once the controlling voltage has
been changed externally. (That's what happens when
RIT is in operation.)

After the power is turned on, you might occasion-
ally hear a short chirp. This is caused by the control
voltage being driven into mid-range. Because there are
spurious responses at 21266.7 and 28050.0 kHz due
to harmonics of the VFO frequency generated by the
nonlinear amplifier at Q1, it is important to use good
shielding at that stage.

conclusion

Working with the modified TR7 is very rewarding:
no longer is there any need to warm up before a sked.
Just switch your rig on and tune in. Should a fre-
quency difference arise during a QS0, you can be con-
fident that it's caused by the other station’s
equipment!

Although this modification isn't difficult, it's a good
idea to review references 1 and 2 as well as the TR7
service manual. Doing so will help you understand
what you're doing at every step along the way.

Materials for this project can be obtained from
HB9BGR (Charlie Egli, HB9BGR, Riimelbachstrasse
9, CH-8153 Rumlang, Switzerland). A list of available
items, with prices (U.S. currency, air mail delivery in-
cluded), follows.

Printed circuit board, undrilled $12.00
Drilled circuit board $15.00
Kit with all components and undrilled

PCB $61.00
Kit with all components and drilled PCB $64.00
Assembled and tested unit $92.00

For those who wish to etch their own full-size print-
ed circuit board, artwork is provided in fig. 6. Follow
the foil side labels and detail shown in the photos for
parts placement.

references
1. *Drift Correction Circuit for Free-Running Oscillators,”” Klaas Spaargaren,
PAOKSB, ham radio, December, 1977
2. “AFC Circuit for VFOs,” by Read Easton, KBEHV, ham radio, June, 1979,

ham radio



ASTRON

CORPORATION

9 Autry
Irvine, CA 92718
(714) 458B-7277

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

« HEAVY DUTY e HIGH QUALITY « RUGGED » RELIABLE »

SPECIAL FEATURES

« MAINTAIN REGULATION & LOW RIPPLE at low line input

SOLID STATE ELECTRONICALLY REGULATED
FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output
CROWBAR OVER VOLTAGE PROTECTION on all Models
excopl RS-3A, RS-4A, RS-5A.

Voltage

PERFORMANCE SPECIFICATIONS

= INPUT VOLTAGE: 105-125 VAC

= QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Imernally Adjustable. 11-15 VDC)

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

* Also available with 220 VAC input voltage

» HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD
» ONE YEAR WARRANTY « MADE IN U.S.A.

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

MODEL RS-35M

RM SERIES 19” x 5% RACK MOUNT POWER SUPPLIES
Continuous ICS* Size (IN) Shipping
MODEL Duty [Amps) (Amps) HxWxD Wt. (lbs.)
RM-12A 9 12 % 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 Violt and Amp Meters
AM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35M AM-50M a7 50 5% X 19 X 12% 50
Continuous ICS* Size (IN) Shipping
HS'A SEHIES MODEL Duty (Amps) |Amps) HxWxD Wt [Ibs.]
RS-3A 2.5 3 x 4% x 5% 4
RS-4A 3 4 3% x 6% x 9 5
RS-5A 4 5 3% x B6% X T 7
RS-7A 5 7 3% x 6% x9 9
RS-7B 5 7 4% 7% x 10% 10
RS-10A 7.5 10 4% 7% x 10% 1
RS-12A 9 12 4% xB8x9 13
AS-128 9 12 4% T%h x 10% 13
RS-20A 16 20 5% 9 x10% 18
RS-35A 25 35 5x 11 x 1 27
MODEL RS-7A RS-50A 37 50 Bx13% x 1 46
HS_M SEMES Continuous ICs* Size (IN) Shipping
MODEL Duty [Amps) [Amps) HxWxD Wi, (Ibs.)
3 i » Switchable volt and Amp meter
RS-12M 9 12 4 xBx9 13
= Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 kL Ex1x1 27
RS-50M 7 50 6x 13% x 11 46

VS-M AND VRM-M SERIES

Separate Vot and Amp Meters = Qutput Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1 5 amps

MODEL RS-125

to Full Load
o Continuous ICs* Size (IN) Shipping
1 MODEL Duty (Amps) [Amps) HxWxD Wi [Ibs.)
@13.8VDC @10VDC @5VDC @13.8v

VS-12M 9 5 2 12 4 x8x9 13

VS-20M 16 9 4 20 5x9x10% 20

VS-35M 25 15 7 35 5x11x 1 29

VS-50M 7 22 10 50 6x 13 x 1 46

* Variable rack mount power supplies
VAM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 2 10 50 5% % 19 x 12% 50
RS-S SERIES * Built in speaker

Continuous [ Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi, (Ibs.)

RS-7S 5 7 4 x 7% x 10% 10

RS-10S 75 10 4 %X 7% x 10% 12

RS-128 9 12 4% x8x9 13

RS-205 16 20 5x 9 x10% 18

I UL ST 7 T I, CUTIDRET REYRY TN UULT NN g Sy ¥




BASIC program analyzes
simple ladder networks

BASIC or PASCAL —
which is best for you?

This article is written in response to a recent article
discussing a compiled PASCAL network analysis pro-
gram.’ The author of the PASCAL program contend-
ed that a network analysis program written in an
interpreted language such as BASIC would result in
unacceptably long execution times; he also claimed
that BASIC doesn’t lend itself to structured program-
ming techniques. The intent of this article is to offer
an alternative viewpoint and to demonstrate a simple
and useful BASIC network analysis program.

The main fault with the BASIC language — from
the programming teacher’s point of view — is that
BASIC lends itself to unstructured programming tech-
niques, and consequently, self-taught programmers
{most of us) tend to start writing code without having
worked out the overall structure of the program. This
is not a fault of the BASIC language, but of the
programmer. A BASIC program can be just as well
structured as a PASCAL program, but this is seldom
so because one can start writing BASIC code with-
out worrying about how it will finally end! In fact, that
is why Dr. Niklaus Wirth developed the PASCAL lan-
guage —- to force the programming student to use
good structuring techniques. However, this forced
method of programming is of little interest to the Radio
Amateur wanting to learn only enough about program-
ming to perform some network analysis on relatively
simple ladder circuits.

The contention that BASIC programs have un-
acceptably long execution times is subjective and rela-
tive; that is, if you are required to analyze circuits on
a daily basis, a reduction in calculation time of more
than half is very important. If you want to analyze only
a few circuits with some minor modifications now and
then — and if a tabular output instead of a graphical
output is sufficient — then it doesn’t matter too much
whether the calculations take 5 seconds or 20 seconds
per run. Consequently, a siower, non-compiled BASIC
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network analysis program may be quite satisfactory.
The BASIC network program discussed in the follow-
ing article will permit ham radio readers to decide
which network approach they prefer.

simple vs. complex BASIC programs:
— which do you need?

Although many powerful and versatile BASIC net-
work analysis programs have been published in the
electronics trade journals, the length and complexity
of these programs make them unattractive.2345 (n-
stead of considering these more complex programs,
why not first try the following simple BASIC program
to see if it meets your requirements?

short BASIC program solves simple
ladder networks

Computer analysis of a proposed circuit is prefer-
able because many circuit variations can be more
quickly and conveniently evaluated by computer than
by actual circuit construction and measurement. The
BASIC program discussed in this article permits you
to evaluate networks consisting of alternating single-
element shunt and series branches, such as Chebyshev
high-pass or low-pass filters. By using “nulf’”’ branches,
the program can also evaluate more complex networks
with series-tuned series branches or parallel-tuned
shunt branches. You can specify the actual measured
component values and Qs so you can be assured that
your circuit, when properly assembled, will perform
the same as your computer model.

BASIC listing

Figure 1 is a listing of a BASIC network analysis
program that requires less than 3K of memory and is
short enough to be entered into your computer at one
sitting. Because of its simplicity, the program can’t
analyze networks having a paraliel-tuned circuit in a
series branch or a series-tuned circuit in a shunt
branch. Elliptic low-pass and high-pass filters are
examples of the circuits this program cannot analyze.

Ed Wetherhold, W3NQN, Honeywell Inc., Sig-
nal Analysis Center, P.O. Box 391, Annapolis,
Maryland 21401



70 DATA 2, 1.75, 1E{0
30 DATA 3, 560, {E10
90 DATA 2, 1,75, 1E10
100 DATA 3, 1100, 1E10

120 DATA 0,0, 0

150 P(N) = {/P(N) : NEXT N

200 Fi=10
210 GOSUB 340

240 1F MK= 0 THEN 370

250 IF MK< 0 THEN 220

260 ON MK GOSUB 290, 310, 330
270 GOTO 190

300 CR = {/CR : RETURN

340 RETURN
350 REM Complex Linear Update -

370 IF K=INT(K/2)#2 THEN 390
320 AR=ER : AI=BI : BR=DR : BI=DI : DR=AR : DI=Al

450 PRINT USING " ###.84 " ; AA:

10 REM Written by W3NQN on SANYO MBC-550 computer using MS-DOS BASIC, Ver. 1.1, For publication in HAM RADIO.
20 REM Program gives filter Atten (dB) vs. Freq (MHz2) for simple ladder networks with equal source & load resistances.
30 REM Rl=Load resistance. List first branch starting at load end with shunt element or a null shunt branch,

40 REM List in Data Statements TYPE (i=R, 2=L, 3=C), VALUE (ohms, uH or pF) and Element Q@ UE10 = no loss).

50 DIM M(15), X(15), P(15) : PI=3.14459 : RL=50 : FU={E+06 : LU=,000001 : CU=1E-12 : REM Max, branches = 14,

40 DATA -3,1100,4E10 : REM Negative sign indicates prior null shunt branch in filter network shown in Figure 2.

110 DATA ~1, 50, 1E10 : REM Negative sign indicates a null branch prior to resistor. For a resistor, {E10 does
: REM not refer to Q. The {E10 is used only to maintain a proper data READ order.

130 INPUT "ENTER FREQUENCY START (MHz), STEP (MH2), NO.STEPS"; FS, ST, NS

140 FOR N=1 TO 15 : READ M(N), X(N), P(N) : IF M(N)=0 THEN 140

160 PRINT "Qutput data in Pairs” : PRINT "Freq (MHz) Atten. (dB)"

170 FOR FX=FS TO FS+(NS#ST) STEP ST : REM Selected range of test freqs (MHz) and start of FOR/NEXT loop.
180 OM=2#PI#FX*FU : BR=1 : Bl=0 : DR=0 : DI=0 : CR=RL : CI=0 : K=0 : N=0 : F{=0

190 K=K+{ : N=N+1 : MK = M(N) : IF F1>0 THEN MK = -MK

220 IF K={ THEN Vi = AR : REM AR = Real (Resistance).
230 IF K=1 THEN V2 = Al : REM AI = Imaginary (Reactance).

230 CR=0 : CI=0 : N=N-{ : F1=1 : GOTO 190 : REM Null Branch.
290 CR=X(N) : CI =0 : IF K =INT(/2)*2 THEN RETURN : REM Resistor.

310 CI = OM#X(N)*LU : CR = CI#P(N) : IF K=INT(K/2)#2 THEN RETURN : REM Inductor
320 DD = P(N)#P(N)+{ : CR =P(N)/DD/CI : CI = -1/DD/CI : RETURN
330 CI = OM#*X(N)#CU : CR = CI#P(N) : IF K=INT(K/2)#2 THEN 320 : REM Capacitor

340 AR=BR#CR-BI#CI+DR : AI=BI*CR+BR#CI+DI : DR=BR : DI=BI : BR=AR : BI=Al : RETURN

390 DEM= V12 + V2°2 : RNUM= DR#V{ + DI#V2 : REM Following calculations for Fregq (MH2) vs. Atten (dB).

400 INUM = DI#Vi-DR#V2 : RTXF = RNUM/DEM : ITXF = INUM/DEM

410 MTXF = {/(SQR{RTXF*2 + ITXF"2)) : ATXF = -2*ATN(ITXF/{MTXF + RTXF))

420 AA = =20#(LOG(2)/LOG(10)) - 20%¥LOGIMTXF)/LOG(10) : REM Filter Atten (corrected for source resis V-drop).
430 PRINT USING "H### . 4# " ; FX;: IF AA*{ THEN 450 : REM Prints Freg (MHz) to two decimal places.

440 PRINT USING " .H### " ; AA : GOTO 460 : REM Formats output for Atten less than one dB.

REM Formats output for Atten greater than one dB.

460 NEXT FX: END : REM Program ENDS after completion of FOR/NEXT loop.

fig. 1. Listing of BASIC network analysis program for attenuation vs. frequency.

However, the program can analyze all networks con-
sisting of alternating shunt and series branches com-
posed of single elements, or those networks that can
be configured to simulate alternating single-element
shunt and series branches by the insertion of null
branches. The BASIC program was derived from a list-
ing found in reference 6.

using the program

Starting at the load end of the network and
progressing towards the voltage source, the coding
for each component TYPE, VALUE, and Q is entered

in separate program DATA statements in the same
order the components appear in the network. The
coding of all DATA statements starts with a number
indicating the component type (1 = resistor, 2 = in-
ductor, or 3 = capacitor), followed by a second num-
ber indicating the component value (ohms, gH, or pF)
and concluding with a third number indicating the
component Q.

This program always expects to start with a shunt
branch across the load. Consequently, the coding in
the first DATA statement must be for a shunt branch.
However, if your circuit has no shunt branch across
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the load, then a negative sign must immediately pre-
cede the coding of the first series branch TYPE num-
ber to indicate to the program that there is a prior null
shunt branch. Whenever there is a prior null branzh
{either series or shunt), a negative sign must be placed
before the next component TYPE number.

The next-to-last DATA statement is the coding for
the source resistance, and it must have the same value
as the load resistance. For this program listing, a
50-ohm load and source resistance is used, but you
may change this value by changing RL in line 50 and
the source resistance in the DATA statement. The
DATA statements conclude with 0,0,0 to indicate to
the program that all data entries are complieted. An
example will demonstrate the coding of the network
components and the running of the program.

design application and network
analysis example

Assume we want to protect an 80-meter direct-
conversion receiver from overload caused by a near-
by 1-MHz broadcast transmitter. Measurements show-
ed that an attenuation of 50 dB at 1 MHz eliminates
the receiver overioad. A five-element Chebyshev
standard-value capacitor {SVC) high-pass filter with
a cutoff frequency of 3.37 MHz is selected from table
16 of reference 7. The schematic diagram of this filter
(design No. 54} and the frequencies at the 3-, 20-, and
40-dB attenuation levels are shown in fig. 2. We will
use the network analysis program to find the expect-
ed attenuation at 1 MHz to see if this filter design is
suitable.

The analysis program shown in fig. 1 requires that
the network branches be listed in the DATA state-
ments starting with a shunt element at the load end,
but because this high-pass filter configuration does not
have a shunt element across the load, we must simu-
late in the DATA coding the null branch indicated by
the dashed box in fig. 2. The first branch coding
entered in the DATA statement is for a 1100-pF capac-
itor. The first number in the coding is a negative 3 to
indicate to the program that a prior nuil branch exists,
and that the following series branch is a capacitor. The
1100 indicates the capacitance in pF and the 1E10 indi-
cates no Joss. This completes the coding for the first
DATA statement. For this first example, we will as-
sume all components have-no loss. The coding for the
remaining components is entered into the DATA state-
ments in a similar manner, concluding with the series
source resistance (with a negative sign because the
previous shunt branch was a null). A DATA statement
with three zeroes indicates to the program that it has
worked back to the network’s voltage source and that
the input element (the source resistance} has been
processed. Note that this program considers the
source resistance to be part of the network being
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fig. 2. Schematic diagram of 50-ohm Chebyshev high-
pass filter.

analyzed. See lines 60 to 120 in fig. 1 for the coding
of the network illustrated in fig. 2.

After the DATA statements are completed, the pro-
gram is run and the responses to the prompts for
FREQUENCY START and STEP {(both in MHz) and
NUMBER OF STEPS are entered. For our evaluation,
we start at 1 MHz with steps of 0.2 MHz, and enough
steps will be used to provide frequency and attenua-
tion data to 4.2 MHz. The output for this run is shown
in fig. 3A. The filter attenuates the broadcast trans-
mitter signal at 1 MHz by 52.9 dB, but this was for
perfect components. Let's see if the filter attenuation
at 1 MHz is still adequate when we assign typical Qs
of 1000 and 150 to the capacitors and inductors,
respectively.

After the Q values are changed in the DATA state-
ments, the program is run again; the output is shown
in fig. 3B. We see there is less than 0.4 dB change
in attenuation between 1 and 4 MHz (between the
filters that use ideal rather than real components) and
therefore the filter should provide the required attenu-
ation when built with real components.

Note that the validity of the program’s operation is
confirmed by checking the frequency and attenuation
output values of the program against the published
frequencies at the 3-, 20-, and 40-dB attenuation levels
shown in fig. 2. This was done with frequency incre-
ments of 0.01 MHz and component Qs of 1E10. Figure
3C shows the results of runs covering the frequencies
corresponding to the 3-, 20-, and 40-dB attenuation
levels. Because the program’s calculated frequency
and attenuation data {for no-loss components) are es-
sentially identical to the data in fig. 2, it means that
the network analysis program is functioning correct-
ly, and it may be used with confidence.

additions and refinements

The program listing in fig. 1 gives only attenuation
vs. frequency data; however, input impedance (Z-
input) vs. frequency of the filter network is also often
desired. To obtain Z-input vs. frequency, the program
in fig. 1is modified by adding line 470 and by chang-
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output data in pairs
freq (MHz) atten (dB)

1.00 52.9 1.00 52.9
1.20 4.5 1.20 4.5
1.40 37.2 1.40 37.2
1.60 30.8 1.60 30.8
1.80 24.8 1.80 249
2.00 19.3 2.00 19.4
2.20 14.2 2.20 14.3
2.40 94 2.40 9.5
2.60 5.2 2.60 54
2.80 2.2 2.80 25
3.00 0.6974 3.00 0.9274
3.20 0.1490 3.20 0.3432
3.40 0.0136 3.40 0.1743
3.60 0.0011 3.60 0.1375
3.80 0.0118 3.80 0.1316
4.00 0.0199 4.00 0.1280
4.20 0.0217 4.20 0.1212
freq (MHz) atten (dB) freq (MHz) atten (dB) freq (MHz} atten (dBj
2.72 3.2 1.96 20.4 1.30 40.7
2.73 3.1 1.97 20.1 1.31 40.4
2.74 3.0 1.98 19.9 1.32 40.0
2.7% 28 1.99 19.6 1.33 39.7

fig. 3. Program outputs for five frequency scans. {A) Both the inductors and capacitors are considered lossless. The run
time is 25 seconds. {B) A capacitor Q of 1000 and an inductor Q of 150 are assumed. (C) Closer response examination around
2.74 MHz. (D) Closer response examination around 1.97 MHz. (E) Closer response examination around 1.32 MHz.

output data in pairs
freq (MHz) atten (dB)

390 AI=BR+BR + BI#Bl : AR=(DR#BR + DI*EI)/Al
400 AR=AR-RL

410 PRINT USING "#H##.48 ";FX;

450 PRINT USING " H##H#.8" ; AR ;
440 PRINT USING " #####.8" ; Al
470 NEXT FX: END

160 PRINT " Freq. I-Input Phase R-Input X-Input“:PRINT " (MHz) (ohms) (deg) (ohms)

: Al=(DI*BR - DR#BI}/Al : REM Sub-routine for I-input.
: REM Removes source resistance from Z-in calculation.

: REM Frequency (MHz).

430 PRINT USING " ####.8" ; SQR(AR"2 + Al”2) ; : REM I-input magnitude (chms).

440 PRINT USING " ####.8#" ; ATN(AI/AR)#180/PI; : REM Phase angle (degrees).

: REM Real part (chms).

: REM Imaginary part (chms).

fig. 4. Listing of changes to fig. 1 program to get Z-input vs. frequency.

ing lines 160 and 390 to 460, as shown in fig. 4.
Figure 5 shows an output run using this Z-input
subroutine. In addition to the input impedance mag-
nitude, the impedance phase and the resistive and
reactive components of the impedance are calculated
and tabulated. (Those wishing to calculate both the
attenuation and Z-input of the network should com-
bine the appropriate lines for the two subroutines wi-
thin the analysis program.)

The program in fig. 1 can be used to analyze filters
in the audio-frequency range if the inductance and
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capacitance units in line 40 and in the DATA state-
ments are changed to millihenries and nanofarads, and
if the frequency unit “MHz" is changed to “‘kHz" in
lines 20, 130, 160, 170, 390, and 430. If these changes
are made to the program, the DATA statements are
correct for a 50-ohm, 3.37-kHz high-pass filter, and
the same attenuation vs. frequency data listed in fig.
3A applies to this filter, except the frequency unit in
the table heading is kHz, not MHz.

The output statements of the programs shown in
figs. 1 and 4 direct the calculated results to the CRT



Fregq. Z-1nput Phace R-Input X-Input
(MHz ) {ohms) (deg? -==- {ghmg) =----
1.00 132.2 -%0.0 g.0 -133.2
1.20 104.5 -74.0 0.1 -1046.5
1.40 g8é.¢& -90.,0 0.1 -86.6
1.40 70,4 ~-%0.,0 0.0 -70.4
1.80 97.2 -8%.9 0.1 -37.2
2.00 45,2 -839.7 0.3 -45.2
2,20 33,9 -88.8 0.7 -33.8
2.40 22.5 -83.3 1.3 -22.4
2.60 11.3 -&5.4 4.7 -10.3
2.80 11,5 11.1 11.2 2.2
3.00 26.6 25.3 23.8 11.8
3.20 41.0 17.6 39.1 12.4
3.40 48.4 6,2 48.3 3.2
3.60 0.0 -1.8 30,0 -1.4
3.80 49.0 -3.8 48.7 -5.0
4,00 47 . & -7.2 47.2 -4.0
4,20 46,6 =7.0 4é.2 -5.7
fig. 5. Z-input vs. frequency for the same test conditions

used in fig. 3A.

monitor; however, if hard copy is preferred, the user
should maodify all PRINT statements to cause the table
headings and outputs to be directed to the printer. See
your printer manual for the proper coding.

precautions to observe when copying
the program

When copying the program into your computer, be

careful not to confuse the number 1 with the letter |
or the number 0 with the letter O. After the transfer
is completed, be sure to SAVE the program to disk
or tape before attempting to RUN it. If you don't save
the program, and the program crashes on the first run,
you may have to reset your computer and the program
will be wiped out. After saving the program, make a
trial run for attenuation vs. frequency by duplicating
the input parameters shown in fig. 3A. If your data
output is the same as shown, you have copied the pro-
gram correctly and it is ready for use. Test the Z-input
subroutine the same way if you plan to use it later.
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Computers .
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antenna design and optimization to general operating pro-
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network design, feedline transformer, shunt network design,
SWR calculation, plus 11 more! General Ham programs in-
clude: sunrise/sunset, great circle distances, grayline, verti-
cal antenna design program, sunrise calendar plus 9 more!
Phew. When you sit down to use thése programs you'll be
amazed at what you have. The best value in computer
software available today. © 1986.
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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
s0 successful on the low bands. Extensive coverage is
given to transmit and receive antennas with clear concise
explanations and plenty of illustrations—dipoles, inverted
V's, slopers, phased arrays and Beverages—they're all in
this book. Also covered: propagation, transmitters,
receivers, operating, software and an extensive Low Band
bibliography. Going to be a best seller! Get yours today. ©
1987 2nd Edition 200 pages

( JAR-UN Softhound $9.95

Please enclose $3.50 shipping & handling

SPECIAL OFFER ,
Just $24.90 ($29.90 for Mac) "I

s2000 (@

603-878-1441

[JUN-MSO Macintosh Special
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already wound and ready for installation in your
transmatch or you may enclose them in a
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\he antenna. They are designed for 3-30 MHz op-
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minimum requirements
for 2-meter EME: part 1

First postulated in the early 1930s in
Short Wave Craft, edited by Hugo
Gernsbeck,” the concept of Earth-
Moon-Earth (EME) communications
has been around for over 50 years.
However, it wasn’t until March, 1946,
that authenticated echoes were heard
off the moon. This was accomplished
with a commercial radar operating at
approximately 112 MHz.2 Amateurs
weren't successful at using the EME
path until 1950, when W3GKP first
heard W4AO off the moon on 144
MHz.? The first Amateur two-way
EME QSO didn’t occur until ten years
later, when W1BU contacted W6HB
on 1296 MHz on September 12, 1960¢;
four years after that, OHINL and
WGEDNG completed the first 2-meter
EME QSO, on April 12, 1964.5

EME communications differs from
conventional propagation in one major
way: the time it takes the signal to
reach the other station. In convention-
al terrestrial propagation, if a signal cir-
cumscribes the Earth (such as on the
long path) and returns to the point of
origin, it will do so in less than 140 mil-
liseconds or one-seventh of a second
(excluding, of course, the mysterious
long delay echoes, or LDE). Since this
is a relatively short time period, it's
difficult for the average Amateur to de-
termine whether the signal transmitted
ever arrived at the desired destination.
(This is the so-called ““dead band’’ or
“black hole’’ syndrome — was the
band open, or was there just no one
listening in Tibet?)

Because the distance to the moon
is always greater than 221,450 miles
{356,375 km) from the Earth, a radio
signal traveling from the Earth to the
moon and back will always take at

VHF/UHF WORLD .

least 2.38 seconds to complete the
trip! Therefore, if you listen and hear
your echo return from the moon, you
can be sure your equipment is func-
tional, propagation is favorable, and
you are definitely completing the
desired path.

EME communications is maturing
rapidly. Only a decade ago it took a
sizable commitment in time, money,
and effort to be successful on EME.
That is no longer true for the follow-
ing reasons:

e Suitable equipment — either
homebrew or commercial — is now
readily available.

* On August 29, 1983, the FCC raised
the USA Amateur power limit to 1500
watts output (versus 1000 watts dc in-
put); this represents a potential 3- to
4-dB improvement.

* Improved antennas and antenna sys-
tems are now available.

* Many so-called "’super stations’ are
now active.

| still receive many guestions about
EME and am often asked what band
I recommend. Naturally, I'd like to
recommend 70 cm (432 MHz), since
that's where | began and still continue
most of my EME work. However, it’s

definitely easier to get on 2 meters,

where there’s a higher concentration
of super stations, all states are avail-
able, and over 50 DXCC countries
have been active. Two meters is a
good place to start your EME career,
especially if larger antenna systems
don't frighten you!

With the first weekend of the ARRL
EME contest just around the corner
{October 17-18, 1987) | decided to de-
vote this and next month’s column to
2-meter EME. This month's column
will be primarily an introduction into
EME background information and jar-
gon. Next month’s will address the

minimum requirements for successful
2-meter EME communications as well
as the various pieces of equipment
required. By the time this material
appears, you should be able to set up
your own 2-meter EME station with
little or no assistance.

terminology

It would be foolish to jump into EME
communications headfirst without
knowing and understanding the jar-
gon. Some of the more common terms
are listed in table 1.

Probably the most common one,
hearing echoes, means that you can
hear your own signal returning from
the moon (fig. 1). As mentioned, the
round-trip time on the EME path is
greater than 2.38 seconds. There's
plenty of time to send at least one or
two letters or numbers on CW or a full
call sign on SSB and then listen for
your echo.

A related term, self-test, involves
listening for your echoes. Whenever
you change equipment, you can quick-
ly evaluate the effect of that change
on your system by listening to the
strength of your echoes. If you can ad-
just and measure your output power
level accurately, you can reduce your
transmitter power until your echoes
are barely perceptible; you'll now have
a reference point for any future
changes.

Measuring approximately 2160 miles
in diameter, the moon travels around
the Earth in a slightly elliptical orbit
with an eccentricity of 0.0549. When
the moon is closest to the Earth, it is
said to be at perigee. At minimum this
distance is about 221,450 miles.® Peri-
gee occurs once every 25 to 29 days
throughout the year,” at all phases of
the moon during any one-year period,
not just at the full-moon phase.
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Table 1. Common EME terms (see text).

Echo

Self-test

Perigee

Apogee

Semi-diameter (S.D.)

Finding the moon

Greenwich hour angle (GHA)

Declination

Right ascension

Local azimuth

Local elevation

EME window

See the moon

Common window

Rising or setting moon

European, North American, and Asian EME
window

Faraday rotation

Cross polarized

Doppler shift

Libration fading

Scintillation

Ground, sky, and sun noise

Cold sky

Hot spot

Horizon shot

Ground gain

Since the moon orbits the Earth in a
sinusoidal manner, it stays fairly close
to perigee for five to seven days at a
time. Then the moon rapidly moves
away from the Earth, almost like a pen-
dulum, until it reaches apogee, its
furthest distance from the Earth. At
maximum this distance is approximate-
ly 262,736 miles (406,720 km), where
the moon also stays for five to seven
days. The average distance between
perigee and apogee is 25 to 30,000
miles (40 to 48,000 km). Because of
this property, EME signals at maximum
apogee are attenuated by an additional
1.12 dB on each path direction, or
overall about 2.25 dB more than at
minimum perigee.

Astronomers often refer to apogee
and perigee by the term semi-
diameter, or S.D; this is the apparent
half-width of the moon as viewed from
the Earth in minutes of arc. The daily
S.D. is shown at the foot of the pages
in ““The Nautical Almanac.’’®? Perigee
varies greatly throughout the year;
typically, it occurs with an S.D. of 16.1
to 16.7, which indicates an apparent
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2160 MILES
DIAMETER

DIAMETER APPROXIMATELY
7900 MILES

fig. 1. This figure shows the essential ele-
ments of the EME path. Note that most
of the radiated signal misses the moon
entirely. Of the signal that does hit the
moon, some is absorbed and the rest
scatters in all directions, with only a very
small amount arriving back at the point
of origin or at any monitoring station.

arc of 32.2 to 33.4 minutes, or just over
half a degree of angular width as
viewed from the Earth. Apogee is
much more uniform throughout the
year, with a typical S.D. of 14.6 to
14.8.

| first published a graph showing the
relationship between S.D., perigee,
and apogee in the Eimac EME notes.'®
It was later published in reference 9
and has been reproduced in reference
11. Figure 2 shows a recently revised
version.

finding the moon

The moon’s position is generally
referred to in terms of Greenwich
Hour Angle (GHA} and declination.
GHA is the Earth’s longitude over

which the moon appears to be hover-
ing, referenced to the Greenwich
Meridian. The GHA of the moon varies
a slight bit less than the rotation of the
Earth, or just under 15 degrees per
hour.

The moon’s declination is refer-
enced to the Earth’s equator. There-
fore, the declination of the moon
represents the angular number of
degrees the moon is north or south of
the Earth’s equator (this is the same as
the Earth'’s latitude). The declination
of the moon varies in a sinusoidal man-
ner. Every 25 to 29 days, the moon
reaches maximum northerly or south-
erly declination for five to seven days
at a time. Declination changes slow-
ly, seldom varying more than a degree
per day at maximum, but with large
variations — up to several degrees per
day — when going from northerly to
southerly declination and vice versa.

The moon's maximum declination is
a slow, smooth function of its location
with respect to the 18- to 19-year iunar
cycle and varies between about 18 and
28 degrees. In the years from 1986
through 1989, we have been and will
continue to be near maximum declina-
tion. Minimum declination of 18 de-
grees last occurred between 1977 and
1979 and will occur again between
1995 and 1998.7

Sometimes the moon’s position may
be defined in terms of right ascen-
sion and declination. This is another
astronomical coordinate system which
locates the apparent position of the
moon with respect to the number of
degrees east of the vernal equinox and
the declination as previously dis-
cussed. Right ascension can be ex-
pressed in degrees, but is usually
expressed in terms of hours and
minutes, with one hour representing
15 degrees. Right ascension is often
used to determine which portion of the
sky or constellation is behind the moon
as viewed from the Earth {more on that
shortly).

In the good old days, we EMEers
used to find the moon either by look-
ing up at the sky and aiming our an-
tennas accordingly or by using the
hourly GHA and declination values



shown in The Nautical Almanac with
the tabular method described in refer-
ence 9. For example, if the moon’s
position was at GHA 66 degrees with
a north declination of 18 degrees, 26.5
minutes, we knew it would appear
directly overhead in San Juan, Puerto
Rico. This was a tedious procedure;
sometimes we'd goof, but that was
part of the challenge on EME commu-
nications.

Later some fortunate EMEers with
access to large mainframe computers
and moon orbital prediction programs
could print out a year’'s worth of data
showing the local azimuth and ele-
vation angles of the moon every 10 or
15 minutes of the day. With personal
computers, that's changed; accurate
moon position programs are now avail-
able even for the least expensive PCs.
One of the most popular is the one
written by Lance Collister, WA1JXN.
Just input your latitude and longitude
and the program displays or prints out
vyour local azimuth and elevation to
the moon as well as the GHA, declin-
ation, and right ascension for any day,
time, or increment of time desired.*
Figure 3 shows a sample printout;
other output data shown will be dis-
cussed shortly.
the EME window

For successful EME echoes, the
moon must be above your horizon.
You don't actually have to be able to
see the moon for successful EME
operation; you just have to be sure that
you'd be able to see it if the skies were
clear. The moon isn’t usually visible to
the naked eye — especially in daylight
— when it’s within one to two days of
its new moon phase, but this may still
be acceptable for EME operation.

Most EMEers know their local an-
tenna azimuth and elevation limits
based on the size of the antenna struc-
ture and any local obstructions. They
translate these local parameters into
GHA and declination limits. If you have
a few different days of EME printout,

*For a copy of this program suitable for IBM compat-
ibles or the Apple Macintosh, send a double-sided,
double-density diskette with sufficient return postage
to Gene Shea, KB7Q, 417 Staudaher Street, Bozeman,
Montana 59715.
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fig. 2. This graph shows the variations in EME path loss versus the distance to the
moon. S.D. is the semidiameter, as explained in the text. To find additional attentua-
tion to the moon, draw a line horizontally from either the S.D. or distance side to the
pivot line and drop down to the additional path loss.

ADDITIONAL EME PATH LOSS (aB)

typically one at maximum northerly,
one at maximum southerly, and an-
ather at zero mooan declination, you
can easily determine your EME win-
dow. Then it's just a simple matter of
comparing your window with the win-
dow of the station you want to reach
to see whether you have a common
window at the desired schedule time.
If you do, contacts at distances great-
er than 10 to 11,000 miles (16 to 18,000
km) are possible.

When 2-meter EME operation took
off in the early 1970s, there were many
stations using large tropo antenna ar-
rays that were rotatable only in
azimuth. Therefore, they could oper-
ate EME only when the moon was low
on the horizon — usually referred to
as a rising or setting moon — typi-
cally below 10 degrees of elevation.

This concept was further expanded
and standardized by Bob Sutherland,

—W—»

short circuits
HW-101 readout

In fig. 2 (top board schematic) of
NU4F’s article, “A True-Frequency
Digital Readout for the HW 101" (Jan-
uary, 1987, page 8), the connection
between the 600-ohm resistor and the
1.0-MHz timing crystal, which goes to
pin 6, U5, is also shown connected to
the run from pins 1, 2, 4, 5, and 8. This
connection should go only to pin 6,
Us.

U13 through U16 were omitted from
the parts list on page 12; these are
74L.S00 Quad NAND gates.

2-meter Yagi

In fig. 2 of W1JR's May column
{see page 95), the spacing of the first
director is shown as 26 7/8 inches.
This should have been indicated as 26
7/16 inches. According to the author,
this discrepancy would probably not
affect performance.

August 1987 [ 41



WELCOME—
NOVICES
Call for Special
Prices on
220 MHz

Radios &
Antennas

KENWOOD SPECIALS
TR-3600A w/extra battery pack
(70 em) $284.00

TM-401B (70 cm) $318.00
TM-411A (70 cm) $345.00

TW-4000A Dual Band 2m &
70 em $449.00

Cash Prices Plus Shipping
Limited Stock — Owrder Early

CONGRATULATIONS
SWEEPSTAKES
WINNERS

GRAND PRIZE
KB4IP
CALLBOOKS
N4BPX AD9S
N7GQT NM6U
JAMES HANSON WI1GYI
W5PSA K6HAZ
W7DCD WITBZ
WBA4GHY WaDuUT
W1JNX WBCTN
W2ADK WISVE
BILL BROWN WB8VSU
WDOFTS WABCEW
KB400J K3TKW
WD7QLD WBJ4EHB
WBSFBC WE4R
W7ISV N4LXB
WA2PHH W1ULF
NT8R WB2SIH
KAQJST WoDYL
WB3IMW WB9ZMC
K4vDY WASZIB
KaJVT WA9KKX
WSDPO WB8PIK
WOEPB K4TO
DK9RU KL7GRG
KA1Z NBOA
KoLL WBOOWG

R

NEW ENGLAND'S FACTORY-

AUTHORIZED SALES & SERVICE

KENWOOD 2

Also displaying the popular accessories needed to complete a HAM STATION . . .

FOR

ICOM

ARRL PUBLICATIONS * AEA PRODUCTS « AMPHENOL
* ALPHA DELTA * ASTRON = AUSTIN ANTENNAS * AVANTI
* BELDEN * BENCHER * B & W ¢ DAIWA ¢ ALINCO
* HUSTLER * KLM * LARSEN * MIRAGE * ROHN
* TELEX/HY-GAIN * TOKYO HY-POWER LABS

* TRAC KEYERS ¢ VIBROPLEX * WELZ » ETC.

OPEN SIX DAYS A WEEK

Telephone 617/486-3400, 3040
675 Great Rd., (Rte. 119) Littleton, MA 01460
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1. miles from Rte. 495 (Exit 31) toward Groton, Mass.

BATTERY BACKUP
MEMORY ADATPTER
for
KWM-380 TRANSCEIVER

*  Easy installation, manual included
WARC frequencies
No board modifications
Plugs into ROM socket
Battery sealed in memory 10

Ten year battery life

All memonies and A/B VFO saved
Now also available for HF-380
SASE for flyer and special price

Kiron Corporatlion 1516 Essex Road
Columbus, OH 43221
614-486-5746
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L7258 144/28 XVRTR 20W GaAstet DBM §549
LT335 902/144 Xvrtr 20W GaAsfet $599
L1235 1206/144 Xvrtr 10W GaAstet $549
MICRO-13 2304/144 XVATR 0.5W GaAslet $429
MICRO-X  10368/144 Xvrir 0. 1W GaAstet £599
DX senes low noise GaAstet preamps from$129
MV senes mas! mounted GaAstet preamps$199
K series rx covirs GaAstel DBM from  $129
TRANSVERTERS UNLIMITED

T220028 220 MHz Xvrtr 28 or 50 1F. 20 W $220
T144/28 144 Hhz Xvrtr 2B or S0 IF, 25 W $199
PA33200 902 MHz 2 tube PA. 200W + $409
PA23150 1296 2tube PA_ 150 + W $449
PA1325 2304 1tube PA 25+ W $429
HF400 High power refay 2Kw at 144 MHz 5129
RKS00  Medium power relay 1KW al 144 MHz § 69

Call or write for catalogue

TRANSVERTERS UNLIMITED T'.Iltsl.NS\'EHTEHS UNLIMITED

BOX 6286 STATION A (Us)
TORONTO, ONTARIO .0 BOX 178
CANADA M5W 1P3 NEW BOSTON, NH 03070

(416) 759-5562
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OPTOelectronics inc

FREQUENCY

W
N%OCKET SIZE

SIZE:4"Hx3.5"Wx1"D
MADE IN USA

COUNTERS

TO 1.3 GHZ

8 LED DIGITS -2 GATE TIMES

ANODIZED ALUMINUM CABINET
INTERNAL NI-CAD BATTERIES INCLUDED

AC ADAPTER/CHARGER INCLUDED

EXCELLENT SENSITIVITY
& ACCURACY

AC-DC - PORTABLE

OPERATION
#AC-1200
e5
m2on 1.2 GHZ

Small enough to fit into a shirt pocket, our new 1.2 GHz and 1.3 GHz, 8 digit frequency counters are not toysl
They can actually out perform units many times their size and price! 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.

1e000c8s

1BO0OH

STOCK NO:

#1200HKC Model 1200H in kit form, 1-1200 MHz counter EOI"I’]_jj;l.FlE‘ including ]3 ( :-IHZ
all parts, cabinet, Ni-Cad batteries, AC aaaprer Dauery marger and 1300H
instructions .5 99.95 #

#1200HC Model 1200H factory assembled 1-1200 MHz counter, tested and
calibrated, complete including Ni-Cad batteries and AC adap[er/natl:ery
charger .... .$137.50

#1300HC Model 1300H factory assembled 1-1300 MHz counter, tested and
calibrated, complete mtiudrng Ni-Cad batteries and AC adapter/battery

charger $150.00
ACCESSORIES:
#TA-100S Telescoping RF p:Ek-up antenna with BNC connector ... $12.00
#P-100 Probe, direct connection 50 ohm, BNC connector s ; $18.00
#CC-70 Carrying case, black wnyl with zipper opening. Will hold a counter and
accessories ... .. $10.00
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FLA(305) 771-2050 1:’ ;E"o"’:gzo"?"-gﬂgiqu |

OPTOelectronics inc VISA" | AVAILABLE NOW!

5821 N.E. 14th Avenue Orders to US and Canada add 5% of total {52 min., $10 max)
Ft. Lauderdale, Florida 33334 Florida residents add 5% sales tax. COD fee $2



W6PQ0.2-4 Three windows, the Eu-
ropean, North American, and Asi-
an EME windows were defined. All
three required the moon to be at any
positive (north) declination.

The start of the European EME
window is two hours before the moon
sets in Frankfurt, West Germany.
The Asian EME window begins when
the moon rises above the horizon in
Kurume, Japan and ends two hours
later. The North American EME win-
dow is sandwiched between the Euro-
pean and Asian EME window. Hence,
it starts immediately after the Europe-
an EME window and ends when the
Asian window opens. It is centered on
a GHA of 116 degrees, which can also
be described as the 116-degree west
longitude meridian which passes just
to the west of Las Vegas, Nevada.

This may all seem confusing and
difficult to remember. However, the
WA1JXN moon locator program un-

complicates it by incorporating all
these windows in the printout. If you
look at fig. 3, you'll see the letters E,
N, and A alongside the printout be-
tween 1500 and 2145 UTC. These
letters indicate, respectively, the times
when you're in the European, North
American, and Asian EME window.
Simple enough?

path anomalies

So far I've mentioned only the
anomalies attributable to the difference
in path attenuation. Many others af-
fect not only the returned signal
strength, but its quality; these include
Faraday rotation, doppler shift,
libration fading, scintillation, and
noise.

On 2-meter EME, Faraday rotation
is probably the biggest problem.
Whenever a linearly polarized elec-
tromagnetic wave passes through an
ionized region such as the ionosphere,

its polarity is shifted or rotated. On
EME this is a double problem because
signals pass through the ionosphere
twice, once on the way to the moon
and again on the return. Dick Turrin,
W2IMU, has suggested the following
rule-of-thumb equation for maximum
Faraday rotation ane way on 100 MHz
and above:'s
o = 200/f2

where O is the maximum number of
degrees of Faraday rotation one-way
and f is frequency in GHz. For exam-
ple, the maximum one-way Faraday
rotation on 144 MHz can reach 9645
degrees!

Faraday rotation is usually minimal
for a station operating on the equator
with the moon directly overhead be-
cause the magnetic field in the direc-
tion of propagation is virtually zero.
Polar stations will be most severely
affected since they have to operate at
low antenna elevation angles. Hence

Apr 26, 1987
Sunday
JD: 2446911.5
GMT Notes w Az
0915 82.6
0930 85.1
0945 87.%
1000 89.9
§ §
1430 152.3
1445 158.0
1500 E 164.0
1515 E 170.2
§ § §
1630 E 201.9
1645 E 208.0
1700 N 2135
1715 N 218.7
§ §
1930 N 253.5
1945 N 256.4
2000 A 259.1
2015 A 261.8
§ §
2130 A 274.6
2145 A 277.3
2200 279.7
2215 282.1

Note: § indicates data omitted.

42D 34'58” N
71D 22°35" W
(QTH: FN42HN)

Elev GHA DEC RT ASCN
0.9 338.6 6.3 OH 55M
38 342.3 6.3 OH 56M
6.5 345.9 6.3 OH 56M
9.2 349.5 6.3 OH 57M
§ § § § §

51.6 55.0 7.6 1H 6M

52.7 58.6 7.6 1 6M

53.6 62.2 7.6 1H ™

54.2 65.8 7.6 1H ™
§ 5 § § 8

53.1 84.0 8.0 1H 10M

62.2 87.7 8.3 1H oM

50.8 91.4 8.3 1H 1M

49.3 95.0 8.3 1H 1M
§ § 8 § §

29.7 127.7 8.9 1H 16M

27.1 131.3 8.9 1H 16M

245 134.9 8.9 TH 17M

21.9 138.5 8.9 1H 17M
§ § § 8 §
8.6 156.7 9.2 1H 20M
6.0 160.5 9.5 H 20M
33 164.1 9.5 1H 21M
0.5 167.7 9.5 1H 21M

fig. 3. Sample printout of the WA1JXN EME program as described in the text. Note: Deletions have been made in the interest of
brevity. This should not affect the example given in the text.

Range: 383,997 km
P + 8 Days 15.56 ‘SD

144 MHz 432 MHz
DK DB DK DB
275 285 20 1.3
276 25 20 1.3
276 25 20 1.3
276 28 20 1.3

§ § §

282 2.7 20 1.3
282 2.7 20 1.3
282 2.7 20 1.3
283 2.7 20 1.3
§ § §
284 2.7 20 1.4
284 2.7 20 1.4
284 2.7 20 1.4
285 27 20 1.4

§ § § §
287 2.7 20 1.4
288 28 20 1.4
288 2.8 20 1.4
288 2.8 20 1.4

§ § § §
290 2.8 21 1.4
290 2.8 21 1.4
290 2.8 21 1.4
290 2.8 21 1.4
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the direction of travel of radio signals
is often parallel to the magnetic field
and with a greater path through the
ionosphere. Likewise, even stations at
the equator and midiatitudes will ex-
perience significant Faraday rotation
when the moon is at low local eleva-
tion angles.

Fortunately, the number of degrees
of Faraday rotation are often less,
perhaps only 10 percent of the maxi-
mum value shown above. The least
amount of Faraday rotation occurs late
at night, during the winter, and when
the ionosphere has low ionization,
such as during times when solar activ-
ity is at a minimum (1984 to 1986). The
polarity of 2-meter EME signals during
these times will usually remain con-
stant for up to several hours.

Faraday rotation is most trouble-
some during daytime and summer-
time, especially near sunrise when
drastic ionization changes take place,
and during periods of high solar activ-
ity, such as the solar cycle 22 maximum
predicted for 1989 to 1992. During
these times, 90- to 180-degree polar-
ity changes can sometimes occur as
often as every 15 to 30 minutes. Re-
member that Faraday rotation occurs
each time a signal passes through the
ionosphere, so at any one station it's
double the one-way value.

For example, if Faraday rotation is
only one-tenth the maximum value
(945 degrees) going toward the moon,
it will probably be 1890 degrees when
the signal returns from the moon to the
point of origin. This just happens to
be 5.256 complete polarity rotations
{1890/360), and hence the signal arriv-
ing at your antenna is now 90 degrees
out of phase or cross-polarized, so
the chances of hearing echoes at this
time are almost nil!

Furthermore, Faraday rotation is
nonreciprocal. As a result, the station
scheduled may have a different phase
shift, which may cause the polarity of
the signal to be optimum at one loca-
tion but not at the other station at the
same time. You have to be patient and
wiait for the polarity to shift back to op-
timum. (This will be discussed in next
month’s column.)

There are ways to beat Faraday ro-
tation, but they're all complicated, es-
pecially on 2 meters. The most obvious
fix is to use circular polarization.
However, when a circularly polarized
radio signal hits a surface such as the
moon, its sense is reversed. Hence a
signal transmitted using right-hand
sense will return from the moon in left-
hand sense and vice versa, thus being
cancelled out at the antenna! Further-
more, a station using circular polar-
ization will be penalized 3 dB when
receiving or transmitting to a linearly
polarized station. The only partial solu-
tion is to use linear polarization and de-
vise a scheme to rotate your antenna
polarity manually — a difficult job at
best. This will also be discussed fur-
ther in next month’s column.

Doppler shift is another EME
problem, but not a big one at 144
MHz. As viewed from any one loca-
tion, when the moon is east of your
local longitude, signals have an appar-
ent positive frequency shift with a
maximum at moonrise. When the moon
is approximately due south (passing
over your same longitude), doppler will
be minimum to nonexistent and will
shift negative as the moon travels
westerly, with another maximum at
moonset. Maximum doppler shift sel-
dom exceeds about 500 Hz at 144
MHz. Remember that if the longitude
of the station scheduled differs from
yours, its doppler will aiso differ. Some
tuning may be required to compensate
for this change.

Libration fading is a minor problem
on 2-meter EME. Basically speaking,
the moon appears to rock slightly with
respect to an observer on the Earth.
Libration is worst when the moon is
near apogee and perigee and diurnal-
ly when the moon is directly south or
crossing your local longitude. If libra-
tion fading is severe, it can actually
cause fades of up to 20 dB in very
short periods of time, sometimes even
during a single letter on CW. However,
libration fading is more pronounced on
higher (e.g., 70 cm) frequency bands.

Scintillation is another sporadic
2-meter EME problem somewhat simi-

lar to libration fading. Caused by
patches or blobs of ionization in the
ionosphere that focus or defocus the
signals, it causes fading — especially
during winter nighttime and while geo-
magnetic storms are in progress. At
times it can even enhance reception by
a few dB for short periods of time.
Scintillation decreases with frequency
and is seldom observed on 70 cm.

Several types of noise affect EME
operation — for example, man-made,
ground, sky, and sun noise. Man-
made noise is sometimes a problem on
2 meters. If you do encounter man-
made noise, it can often be decreased
or eliminated with an effective auto-
matic noise blanker on your EME re-
ceiver (or i-f if applicable) or by moving
your antenna position slightly to null
it out.

One of the reasons that EME is so
effective on 144 MHz and above is that
the local ambient noise is low. At hf,
ambient noise is often 10 to 20 dB
above that of a receiver looking into a
shielded 50-ohm resistor. This can
easily be observed. Terminate the an-
tenna input connector on your hf
receiver with a shielded 50-ohm resis-
tor and observe the receiver noise.
Now disconnect the termination and
replace it with an outdoor antenna and
observe the increase in noise level. It's
not necessary to strive for the lowest
noise figure in hf receivers because the
local noise would mask internally gen-
erated noise. Repeat this same test on
2 meters or above and you may see
little or no change indicating low
ambient noise.

Noise can be converted to an equiv-
alent temperature. The reference for
noise is generally considered to be a
temperature of absolute zero, 0.0 de-
grees Kelvin or —273.16 degrees Cel-
sius (one degree change on the Kelvin
scale is equal to one degree change in
Celsius). The Earth’s temperature is
generally considered to be about 290
degrees Kelvin or approximately 17
degrees Celsius.

At 144 MHz, the cold sky, that por-
tion of the galaxy that contributes the
least amount of galactic or sky noise,
is typically less than 200 degrees Kel-
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— MIRAEE xun
NEW PRICE!

ANTENNA POLARITY SWITCHER MODEL APS-1

The APS-1 is a self-contained control head designed to allow
remote polarity switching of circular antennas such as the
Mirage/KLM range of crossed yagis.

The APS-1 may be powered by the power adaptor (included) or may alternately be powered from avehicle or other 13-17
VDC source.

In addition to switchable outputs for two antennas, the APS-1 also contains a 6-13 volt regulated DC power supply. This
feature is designed for powering items such as preamplifiers, VHF/UHF converters, etc., but may also be used whenever

a low-current stabilized variable voltage source is required.

SPECIFICATIONS: &g&tony
Power Requirement (AC)......cccoovvvrmimmiiceeeeenn. 117V + 10% AC 50/60 Hz 15 Watt 350 O%T
Power Requirement (DC)..........ccccceviiiiiininnn 11-16 VDC 500 mA
1T 1 Two 12 VDC unregulated, switched (antenna relay supply).

One 6-13 VDC variable regulated auxiliary supply.

Total output current 500 mA with AC transformer that is included, 1 amp with optional high current transformer or exter-
nal DC supply. This unit has our popular five (5) year warranty.

P.0. BOX 1000 MORGAN HILL, CALIFORNIA 95037 (408) 779-7363
OUTSIDE CALIF. (800)538-2140 “ ™

HERE NOW! 1987-88 ARRL Repeater Directory

$5.00 postpaid from ham radio Bookstore
Greenville, NH 03048 (603) 878-1441

COMMODORE 64
LADDER NETWORK
ANALYSIS PROGRAM

"ALADYN-64"

This program is a menu-driven design
tool with a built-in circuit file editor,
fast calculations and graphic output to
either the screen or printer. Useable
for circuits which operate from VLF
through Microwave. Circuit elements
include Rs, L's, C's, transmission
lines, transistors and FET's. Output
format rectangular or Smith chart.

$59.95 PPD. Check or H.0.
INTERCEPTOR ELECTRONICS INC.

YOU NAME IT.
WE’VE GOT IT!

Al Consohdated Electromcs Inc we carry over 10.000
parts and 1 roducts 5 luses. semiconducion
batter |£“u capac lnr s

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 | | =+
YAESY ¢/
[€3)[iICOM ,,M,,., s

2 Year warranty on all parts,
Call toll free today.

Amateur Radio Division 1-800-543-3568

5707A Mobud
San Antonio, gX“TBZSIl CONSOLIMTED ROUTE 1, BOX 439, ROUND HILL, VA

Telephone: 512-680-6110 f S 22141-9307 PHONE (703) 338-4905

0K 'ml
Panavr x

s s Boe 529 FAX 513263 4068
= o— | » 153
= & = Py
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vin, 98 degrees Celsius below room
temperature, or about —73 degrees
Celsius. Therefore, if you first aim your
2-meter EME antenna a few degrees
below the horizon, note the receiver
output noise level and then elevate
your antenna to point at one of the
colder portions of the sky, all other
things being equal, you’ll notice a
decrease in receiver noise.

Radio astronomers have measured
and mapped galactic noise in terms of
equivalent noise temperature at several
different frequencies using very narrow
beamwidth antennas.'® These maps
are now widely available; the 136- and
400-MHz versions were reproduced in
one of the Eimac EME notes."?

Using these maps, you can find hot
spots, areas that have an equivalent
noise temperature of over 3000 de-
grees Kelvin! Aim your antenna at the
center of the galaxy in the Milky Way
(between the constellations of Sagit-
tarius and Scorpius), and you'll find
that your antenna noise temperature
will increase significantly. Because the
moon moves across the sky once
every 28 days, it sometimes passes
directly between the Earth and one of
these hot spots. C.R. Somerlock,
W3WCP, showed a method of calcu-
lating your system'’s degradation based
on the sky temperature behind the
moon.'®

Fortunately the hottest spots in the
galaxy are very narrow and mostly in
the southern hemisphere {southerly or
negative declinations), which is not
used as much by 2-meter EMEers.
Since 2-meter EMEers fee! that the
noise in these areas significantly de-
grades performance, they usually
avoid making schedules when the
moon passes through the higher tem-
perature portions of the sky.

Sky noise maps are usually refer-
enced to right ascension and declina-
tion and are therefore cumbersome to
use with the normal parameters of
GHA and declination. However, Derwin
King, W5LUU, and Lance Collister,
WA1TJXN, have devised tables and
incorporated sky noise temperature in-
formation into the WA1JXN EME pro-
gram described earlier. If you look

at the sample printout in fig. 3, you'll
note that the right ascension {(RT
ASCN) is shown along with the sky
temperature in degrees Kelvin at both
144 and 432 MHz for each position of
the moon along with potential degra-
dation in dB. This really simplifies
calculations.

Sun noise is another minor problem
on EME. On a good EME system, your
receiver output with a typical EME an-
tenna will increase 6 to 10 dB when
your antenna is aimed directly at the
sun. Consequently, EMEers don’t make
schedules when the moon is within
about one day of new moon.

Despite its noise, the sun is still an
excellent source for antenna and sys-
tem tests. Generailly speaking, the
more sun noise you see, the higher the
gain of your antenna. To do a sun
noise test, first reference your receiver
noise output by aiming your antenna
at a cold spot in the sky. Then aim
your antenna at the sun and measure
the increase in noise. One note of
caution: sun noise is a function of solar
activity, so if you get a very high read-
ing, test at another time when the sun
is less active.

You can check your antenna’s point-
ing accuracy at the same time you test
for sun noise. Calculate the position of
the sun just as you calculated the
position of the moon. Sun locator pro-
grams are also available; one is includ-
ed on the WA1TJXN moon locator
program diskette.

horizon shot

As mentioned before, it's some-
times inconvenient for 2-meter EMEers
to elevate their large tropo antenna
arrays, but they still want to make EME
contacts. So these operators keep
schedules with the larger stations at
their local moonrise or moonset,
whichever is applicable.

Horizon schedules are much less
reliable because ground noise may
limit signal levels. Nevertheless, many
EME contacts have been made in this
manner. All that’s necessary is to set
up a schedule when the moon is at less
than about 10 degrees of elevation at
your location.

If you're very lucky on a horizon
schedule, you may get ground gain,
which is somewhat analogous to the
enhancement reflection you occasion-
ally experience if you observe sunrise
or sunset across a body of water. Six
to 12 dB (round trip} of enhancement
is theoretically possible; this can im-
prove your chance of success signifi-
cantly. Give it a try. Many stations are
willing to run such schedules.

summary

This month’s column was essentially
a primer on EME communications,
with the emphasis on 2 meters. Sev-
eral techniques for locating the moon
were discussed, as well as some of the
terminology involved with EME com-
muncations. Next month’s column will
discuss the minimum requirements
and equipment required for 2-meter
EME communications. With this infor-
mation, you can join the fun on the
cutting edge of communications tech-
nology.

new records

I’'m happy to announce that the first
Amateur two-way EME contact above
2320 MHz was made on April 7, 1987.
Dave Hallidy, KD5RO (EM12KV), op-
erating from Rick Fogle, WASBTNY’s
QTH, completed a two-way EME QSO
on 9 cm (3456.1 MHz) with Les {Lucky)
Whitaker, W7CNK/5 (EM15Fl), for a
distance of 174 miles (280 km}. Then
WABSTNY joined in to work W7CNK.
Three- and 5-meter dishes with rela-
tively low power {100 watts maximum)
were used. Congratulations to Dave,
Rick, and Lucky, who have been work-
ing very hard on this project for some
time. Now that the 9-cm band has
been scaled, I'll bet this record won't
last long!

technical notes available

Dick Turrin, W2IMU, has recently
updated the classic Technical Reports
from The Crawford Hill VHF Club.
Primarily devoted to 1296-MHz EME,
it includes 20 separate notes dealing
with subjects such as system consider-
ations, transmitters, receivers, and
antennas for EME. These notes are in-
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Your one source for all Radio Equipment!
— Nueva York

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK
Saturday & Sunday 1010 5 P.M.

Monday Friday 9 1o 630 PM Thurs. to 8 PM
Come to Barry's for the best buys in lown

QONV Salety

bells-in stock
MAY We Help Tou WIth The Best in Commer ’
chad and Amatous RadiosT lan KEZRY, Tonl
Wity WAZBAP, Mark K2CON

Antennas

KENWOOD -

FT.7T67GX, FT-757GX I
FRG-B800, FT-726. FRG-9600,
FT-211T711RH, FT-2T00RH

Lang Mot W1 SMART PATCH |
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Dupler 8000 in stock
Budwig ANT. Products
FLUKE 77 Multimeter

e ] €004

C-AZUTE

-207
'\' A4 0P

".. ICOM IC-RP 3010 {440 MHz)
" ICOM IC-RP 1210 (1.2 GHz)
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ALPHA AMPLIFIERS

Soldering Cnmuulurinl-»ﬂ".lro\
Stocked. MFJ- 12708

MFI-1272 MFI-1224 AEA
PH-BT, PH-G4A, PR-G4 PM-1
PR-232 WIFAX
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[; ; Station,

Ten-Tec
Tuner 2298

HEIL
EQUIPMENT
o 0 ﬁ IN STOCK

SANIBF_AN Puubh Shonwave Aadios

48 Watls, 568

MICAOLOG-ART 1, Air Dusn

SWL_ Morsn Coach ut

ntory In Stock

KANTRONICS
UTL, KAM, UTU XT
KPC 2400, KPC Iy
EIMAC
3 5002

INGITAL FREQUENCY COUNTERS
Ty, Model TR 10(

AMP SUPPLY STOCKED '

Long range Wasless

D600 Wz

TRAA0SAT B OS0E

TMITIAMIIA T

Rewood Servie " & 1 .

1S TPIANDIA TMASI0A THIOBAT THII1SA

TW.Al00A T™I21A |
NELTECH VK00 Dt Vo ey t
VoComiMirage/Alinco 1
Tokyo Hy Pawaet/TE SYSTEMS

Amplitiers &

S/IBAHT Gan AMERITRON AMPLIFIER AUTHORIZED DEALER

Afllsanys N STOCK h Yaosu FTR.2410, Wilson

5728, 6JS6C
12BY7A &
4 4004
AEA 144 MHr BIRD
AEA 220 MHz Watlmeters & . MIRAGE AMPLIFI|
AEA 440 MHz Elements n‘ ASTRON ;(JWFF% _;4:: PLIES Haw TEN-TEC
ANTENNAS in Stock = - Saxton Wire & Cable Gornals 1 PARAGOW, Duntury 22, RXES

STOCKING HAM DEALER

We Stock AEA, ARRL . Aipha Ameco, Antenna Speciabiss, Astatic. Astron
thr B AW, Be Barg, Butternud, COE, CES. Colling, Communscations
craft. Cushoraf, Darwa, Dentron, Digemian, Drake,
H{Jl!.lmm Eimac, Encomm_ HedSound, Henry, Hustler (Newlronscs), Hy
Gan_ loom, KLM, Kantronics, Larsen. MM [Daiwa), ML J W Milke, Mine
Products, Misge, Newlionics, Nys Viking. Palomar, RF Products, Aado
Amateur Calltsook, Rockwell Colling, Sarton. Shure, Telex, Tempo, Ten Tec
Tokyo Hi Power, Trionyx TUBI WZAL, Wabes, Wilson, Yaesu Ham and
Commercial Asdos, Vocom, Vibroples, Curts, TrEs, Wacom Duplesers
Aepeators, Pheips Dodge. Fanon imercoms. Scanners, Crystals. Rado
Publications

MPLETE REPAIR LAB ON PREMISES

‘*Aqul Se Habla Espanol™
BARRAY INTERNATIONAL TELEX 127670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
aniay Fhiday T AM 10630 P M
ay A Sunday 10 AM o 5 P
AUTHORIZED DISTS MCKAY DYMEK FOR
SHOHTWAVE ANTENNAS & RECEIVERS
IATILEX “Spring 51 Station AL D AL E P R S I TED
Subwayr: BMT “Prince St Station 1AL d & sarviced on pramises

WE NOW §TOCK COMMERCIAL COMMUNC A THONS &7 TEMS
PO I8 VO ORDER & BE REIMBURSED

IND “F" Trsin Bwy. Station Amateur Radio Courses Given On Our Pramises, Call 5::25 |
Bus: Broadway #6 to Spring 5t Export Orders Shipped Immediately. TELEX 12-7870 FINAL

AV ¢ biic 32 S
CONTACT YOUR DEALER
FOR MORE INFORMATION
Amateur Radio Baluns-
Traps-Remote Coaxial Switches
Or Write To:

UNADILLA DIV. of ANTENNA'S ETC.
P.0.Box215BV ANDOVER, MA. 01810
617-475-7831
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Path — #th 5100 Ave Slateon

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, lcon, Tad, Octagon, Regency/Wilson, Midland. Standard, Uniden,
Shinway, Fujitus, Seas, Spillsbury, Neutec, etc. Call or write for information. 212-925-7000

RADIO HANDBOOK
23rd Edition
by Bill Orr W6SAI

122424 Hardbound $26.95
Reg. 29.95 SAVE $3

Please enclose $3.50 to cover
shipping and handling

r3dio..... BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

B

=
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Become a
DeVry VE

DeVry VE tcams have the
advantage of:
* Personalized service
* Quick Accreditation
* Free test generation software
" Qut-of-pocket expense reimbursement
Use of 800 number to communicate
with the VEC
* Generating their own examinations

.

Contact: Jim Georgias, WIJUG
DeVry VEC
3300 No. Campbell Avenue
Chicago, 1L 60618
41 21 920-8500)
|BO0) 327-2444 [outside of Illinois)

1986-87 CALL DIRECTORY

fon micrahche)

Call Direciory
Name Index
Geographic Index
All three — 520
Shipping per order £3

BUCKMASTER PUBLISHING

Mineral, Virginia 23117
703-894-5777
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valuable for the serious UHF and VHF
EMEer as well as the microwave spe-
cialist. A check for $24.00 ($26.00 out-
side the United States) made out to
Dick Turrin at P.O. Box 65, Colts
Neck, New Jersey 07722, will bring a
copy by return mail. Because of the
high cost of cashing them, no foreign
bank drafts can be accepted.

important VHF/UHF events

August 1-2 ARRL UHF Contest

August 1-3 SWOT (Sidewinders On Two)
Open QSO Party (contact
K5IS)

August 8 EME Perigee

August 12 Predicted peak of the Perseids
meteor shower at 1300 UTC.

August 22-23  ARRL 10-GHz Cumulative
Contest, first weekend.

September 5-6 International Region 1 VHF
Contest, 2 meters only

September 6 EME perigee

September

10-13 Microwave Update ‘87 Confer-
ence, Estes Park, Colorado
{contact WOPW)

September

12-14 ARRL September VHF QSO
Party

September 21 Optimum time for TE propaga-
tion ( +2 weeks).

September

19-20 ARRL 10-GHz Cumulative

Contest, second weekend.
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DOWN EAST MICROWAVE

MICROWAVE ANTENNAS AND EQUIPMENT
* Loop Yagle * Power Dividers » Linear Ampliifiers + Compiete
+ Microwave Transverters * GaAsFET Preamps
= TROPO » EME » Weak Signal + OSCAR + 902 + 1280 » 1296

» 2304 » 2400 = 3458 MHz
ZMELY 45el loop Yagl 1298 MHz 20481 383
1346LY 45el loopYegl 2304MHz 20481 380
33LY el loopYagl 002MH: 185481 3893

Above aniennas assembled and teated. Kits avallable.

AllA and Stainless C i

Add $8 UPS S/M, $11 Waest of the Mississippl,

2318 PA Linsar Amp  1W in 18W out 1206 MHz 11.5V, $245 ppd.
2336 PA Linear Amp 10W in 35W oul 1298 MHz 12.5V. 3296 ppd.
NEW! MICROWAVE TRANSVERTERS
BY LMW ELECTRONICS

12906 TRVED 6W, GaASFET, T/R Sequencer. Output Meter $499
2I04TAVZD 2W, GaASFET, TR Sequencer, Dulpul Meter $589
Add $6 for shipping UPS/48
Stripped down version, kits also avallable

Write For FREE Calalog
E DOWN EAST MICROWAVE _d
BIil Olson, WIHQT X
Box 1855A RFD #1, Bumham, ME 04922 U.S.A.
(207) 9483741

AMATEUR RADIO

RETURN OF AN
OLD FAVORITE

$2.95 each — 3 for $6.95

AVAILABLE NOW!

Please enclose $3.50
Shipping and handling

Ham Radio’s Bookstore

Greenville, NH 03048
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VH F' UHF POWER DIVIDERS

RF power dividers provides the

best way 10 feed in-phase 2 and 4

antenha arrays 1o maximize sysiom

pain and al the same time feducd

losses 1o a minimum. Covering 144

Ihru 1286 MHz, this series of VHF/

- UHF power dividers are premier RF

a2 devices designed 1or a long service

lile with low SWR and broad op
wraling bandwidih

Extruded aluminum body with a

durable anamal finish in addition to

silicon sealing a1 connecton langes

results in a ruggedized unit lor all

array inatallations Available with

N-type connectors only, these

units are unconditionally guaran

teed for 2 years

MODEL CONFIG PRICE
144.2P 12 ports) £51.00
144-4P 4 ports) $58.00
220-2P {2 pons) $50.00
220-4P 4 pons) $57 00
430-2P (2 ports) $48.00
430-4P (4 ports) $56.00
902-2P (2 ports) $48.00
902-4p {4 parts) $56.00
1206-2P (2 ports) $49.00
1286-4P i4 ports) $5700

SHIPPING NOT INCLUDED

STRIDSBERG ENGINEERING, CO.

PO Box 7973 @ Shreveport , LA 71107 » USA
Phone: (318) BE5-0523
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(MRM] Microwave Research & Mig
MRM is looking for some sell-motivated Micro-
wave Engineers and Microwave Technicians

MRM is a fast moving company supplying micro-
wave oscillators, amplifiers and integrated hybrid
assemblies to the military and commercial micro-
wave marketplace. We offer excellent salary
and benefils 1o our team members. If you know
EESOF, AUTOCAD, chip & wire techniques and/
or oscillator designs; and can gel things done—
we want you. Send resumes to D. Mitchell, KBUR

Microwave Research & Mfg.
42 South St., Hopkinton, MA 01748
(617) 435-2507
TELEX: 5106013655/MRM MA

August 1987 [& 49




TOP-OF-THE LINE
HF TRANSCEIVER

GREAT PRICE, CALL

' INY I\

E’* INWA )( ) {_)\

TM-3530A

The First Comprehensive

MA-40

40" TUBULAR TOWER

s745 SALE! $549
MA-550%

55' TUBULAR TOWER

s1245 SALE! $899
® Handles 10 sq. 1. at 50 mph
® Pleases neighbors with

tubular streamlined look

@TX-455

55 FREESTANDING
CRANK-UP

® Handles 18 sq. . a1 50 mph
® No guying required

® Extra-strength Construction

B T T T

SN N NN

—tmt.. ® Can add raising and motor

drive accessories Srown wan optanm

IN STOCK FOR QUICK DELIVERY
OTHER MODELS AT GREAT PRICES

GEOLHARUN

® Detalled illuminated map shows time, time
zone, sun posilion and day of the week at a
glance for any place in the world

*® Continuously moving - areas of day and night
change as you watch

& Mounis easily on a wall Size: 34%"x22'%"

$1295 DELIVERED IN U.S.

¥/ 7\ ESU)

FT-727R
5w, Dual Band
2m/440 MHz

220 MHz FM Transceiver

ARE YOU READY FOR
220 MHz OPERATION?

Enhanced
Version

CODE TAPES = 112 PRGE BOOK = BANDS CHART
ALL FCC FORMS * SAMPLE TESTS = PLUS MOAEI

* Free ICOM 520 equipment certificate

when you receive coll letters.

Ham radio equipment “Wish Books™.

RAARL membership forms.
Hotline for student questions.
Course completion certificate.

All Major Brands in Stock Now!

Alpha Delta
Model DELTA-4

Lightning Surge Protected
4-Position RF Coax Switch

® Exclusive center
“off" (ground)
position. |
@ Uses ceramic
Arc-Plug®
protector. cacl
® Micro-strip circuitry-
no wafer switch.
Model DELTA-4
(UHF Connectors) $69.95
Model DELTA-4/N
(N-type Connectors) $89.95

GREAT PRICE!

LIW:%-!-

30w in, 160w out,
with low-noise
preamp!
MODEL
2M30-160P
for 2 meters
SALE!

$219.95

From the Originator of the
QUALITY VHF AMP/PREAMP COMBO!

2 METERS 220 MHZ 440 MHZ
2M2-100P 1.3M2-80P 7T0CM2-50PG
2MA-40F 1.3M4-30P 70CM10-100PG
2M10-80P 1.3M10-80F 70CM30-100PG

2M30-160P 1.3M30- 140P

Full Line Now Includes
UHF Modals with
GaAs FET PREAMP!

suy

CALL TOLL FREE (800) 854-6046

Toll free including Hawaii. Phone Hrs: 7:00 am to 5:30 p.m. Pacilic Time. California, Arizona and Georgia customers call or visil nearest slore

California, Arizona and Georgia residents please add sales lax. Prices. specifications. descriptions subject to change withou! notice
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Tell "'em you saw it in HAM RADIO!

| VISA |



HF SUPERIOR GRADE
TRANSCEIVER

SALE! CALL FORPRICE

ICOM
IC-28A/28H

2-METER MOBILES

1C-28A (25w)
LOW P

IC-28H (45w)
RICE!

- ICOM 1C-735

The Latest in ICOM's Long
Line of HF Transceivers

CALLFORLOW,LOWPRICE

gy ==

ANAHEIM, CA 92801
2620 W_La Palma
(714) 761-3033, (213) B60-2040
Between Disneyland &
Knatts Berry Farm

W6
Bob'Ferrero N ATLANTA, GA 30340

President
6071 Butord Hwy
Jim Ratferty NBRJ  (404) 263-0700
VP So. Calil Div Neil, Mgr KCAMJ
Anaheim Mgr. Dorawille, 1 mi north of 1-285

999 How

5 miles s¢

Al, Mgr

(415) 342-5757
George, Mgr WBGDSV

OAKLAND, CA 94606
2210 lellluhlull St
(415 534-5/57

17N-51h Ave. / 175-16th Ave

ICOM
IC-275A/275H

138 - 174 MHz

IC-275A (25w) IC-275H (100w)

GREAT PRICE!

NOW! RAPID DELIVERIES

COAST

TO COAS!'

FROM STORENEAREST YOU

ICOM 1C-R7000

25 MHz-1300 MHz

INSTOCK FOR
IMMEDIATE DELIVERY

BURLINGAME, CA 94010 PHDENIX AZ 85015

1702 W_Camelback Rd
(602) 242-3515
Bob, Mgr. KTRDH
East of Hwy 17

SAN DIEGO, CA 92123
5375 Kearny Villa Rd

(619) 560-4500

Tom, Mgr. KMGK

ard Ave

auth on 101 from SF0

WABSYK

1.2 GHz Transceiver:
The First Full-featured
1240-1300 MHz Transceiver

ARE YOU READY FOR

1.2 GHz OPERATION?

@ ICOM

IC-02AT IC-2AT
IC-03AT IC-3AT
IC-04AT IC-4AT

[€ 5] ICOM
IC-u2A/u2AT

Mini

Hand-Held

AT Model
w/ TT Pad

HAND-HELD
VHF/UHF

2MTR
220 MHz
440 MHz

' »l

PRICE!

Hwy 163 & Claremont Mesa Blvd

All Major Brands in Stock Now!

VAN NUYS, CA 91411
6265 Sepulveda Blvd
(818) 988-2212
Al Mgr KEYRA
San Diego Fwy
at Victory Bivd
STORE HOURS
10 AM-5:30 PM
CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046

e

Reader Service CHECK —OFF Page 98

Toll Iree including Hawaii Phone Hrs: 7.00 am to 5:30 p.m. Pacilic Time. Calilornia. Arizona and Georgia customers call or visil nearest store
California. Arizona and Georaia residents please add sales tax. Prices. specilications. descriplions subject to change without notice = ]
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SWL’s: Are You Plagued By
Phantom Signals?

10
1% o% {2
& -

N @
> ‘ SGND
- \

Range MHz

GROVE— MINITUNERtun3

Meet the Eliminator.

Don’t letits small dimensions (4”'x3"'x2”) fool you—the Grove
Minituner Il is a big weapon against images, intermod and
phantom signals on your shortwave receiver!

This short wave/long wave pre-selector is designed to boost
performance in the 100 kHz-30 MHz frequency range. If you
own one of the popular general coverage communications
receivers and are using an outside antenna, you NEED this extra
measure of selectivity.

No power required. Simply connect between your receiver
and antenna. Equipped for standard PL-259 connections. Only
$39 (free UPSshipping; 5 U.S. Mail/Parcel Post). Order TUN-3.

Grove Enterprises ; )
140 Dog Branch Road MC, Visa or COD call:

Brasstown, N.C. 28902 1-800-438-8155

- > > O S S S G G O O O O O S O <>

Shop Grove for fantastic values in shortwave
receivers, antennas, cable, performance
boosting accessories and literature.

Call (704) 837-9200 or write to above address for free catalog!

 BLACK DACRON® POLYESTER |
ANTENNA ROPE

s UV-PROTECTED

* HIGH ABRASION RESISTANCE

REQUIRES NO EXPENSIVE POTTING HEADS
EASY TO TIE & UNTIE KNOTS

EASY TO CUT WITH OUR HOT KNIFE

« SIZES: 3/32" 3/16" 5/16”

= SATISFIED CUSTOMERS DECLARE EXCEL-
LENCE THROUGHOUT U.S.A.

LET US INTRODUCE OUR DACRON*
ROPE TO YOU = SEND YOUR NAME AND
ADDRESS AND WE'LL SEND YOU FREE
SAMPLES OF EACH SIZE AND COMPLETE
ORDERING INFORMATION.

In Austraha contact
ATN Antennas, Birchip, Vicloria

basciayby it 2472 EASTMAN AVE , BUILDING 21
synthetiC  VENTURA. CALIFORNIA 93003
textiles,inc. (@os) 658-7903
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MICROCOMPUTER
REPEATER CONTROL

Infroducing the MICRO REPEATER CONTROLLER RPT-2A_ a new
concept in LOW COST, EASY TO INTERFACE, microc
ripaatér control Replace old boards with a state of the an
mecrocomputed thal adds NEW FEATURES, HIGH RELIABILITY,
LOW POWER, SMALL SIZE, and FULL DOCUMENTATION 10 your
system. Dwect interface (drop in) with most n s Datailed in-
mmmm‘ggau m&mienmrm
article leatured in QST Dec. 1

* Twi CW ID Messages * Reconhguratie COR npul

= Tarws Ot Tamer * High Currend PTT Indertace

* Pro Tumeoul Warmeng MSG » Sae Wave Tone Generator

* Post Teneout CW M5G * Low Powsd 915 VDC @ 200 ma
s Courtesy Boop . Sge 35" x 35

= Aundbary Inputy = ANl Connechors Inchuced

RPT-2A Kit Only $129 pius $3.00 shipping
PROCESSOR CONCEPTS
PO BOX 26023 .
ST PAUL, MN 55126
(612) 4B4-9176 7pm- 10pm evemngs m

\_CALL OR WRITE FOR FREE CATALOG AND SPECIFICATIONS )
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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 of 30 super programs written by ON4UN. Just about every interest or need is
covered—from antenna design and optimization to general operating programs. Antenna programs in-
clude: shunt and series input L network design, feedline transformer, shunt network design, SWR cal-
culation, plus 11 more! General Ham programs include: sunrise/sunset, great circle distances,
grayline, vertical antenna design program, sunrise calendar plus 9 more! Phew. When you sit down 1o
use these programs you'll be amazed at what you have. Super value at a super low price. The best
value in computer software available today, © 1986.

|UN-Apple lle/c $19.95 [IUN-C-128 (COMMODORE) $19.95
['JUN-MS (MS-DO0S) $19.95 [ JUN-MAC (MACINTOSH) $24.95
JUN-CPM/Kaypro $19.95 piease add $3.50 for shipping and handling
HAM RADIO’S BOOKSTORE -
Greenville, NH 03048  (603) 878-1441 —— |

Electronic Repair Center

Servicing

Amateur Commercial Radio

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

SEND US YOUR PROBLEMS

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

4033 Brownsville Road
- Trevose, Pa. 19047 | )
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BYOAA revisited

There it is! The QSL card from
BYOAA — the station located in the far
western province of China, an area
that had been void of Amateur Radio
activity until now. But where is the
town where BYOAA is located? Wu/-
umugqi wasn't even on the large wall
map of China a friend of mine brought
back recently from Peking!

My good friend Ned Jacoby, NG6W,
solved the riddle with the aid of the
large Times Atlas of the World, which
explained the variations in spelling
Chinese place names. According to
that source, the old English Conven-
tional spelling had gone through var-
ious convolutions, to be followed by
the Wade-Giles translations of place
names, which had in turn given way
to the newer Pinyin spelling. In the
English Conventional system, the
name of BYOAA’s town was spelled
Urumchi: in the Wade-Giles system, it
was spelled Wulumuchi; in the Pin-
yin system, it's Urumqui. BYCAA's
QSL card, on the other hand, spells it
Wulumuagi.

in passing, NG6W pointed out that
what we knew as Sinkiang Province is
now Xinjiang Uygur Zizhiqu. Tibet is
now Xizang Zihiqu! Lhasa seems to
have remained Lhasa. Is it all clear
now? (NG6W also suggests that when
the pile-ups on BYOAA get too huge,

TECHNIQUES /v 3%/

you can always direct-dial them on the
telephone via a satellite link!)

do you have AMI?

More and more Amateurs are having
problems with AMI (Answering Ma-
chine Interference). What next? Some

470pMH
o— ’ Y . o

N /Jl: 0.00% a0.008 ‘]L
o : Y : 0

470pH

fig. 1. Simple line filter that will work
with the telephone or the answering
machine.

of these little demons seem to have rf
sensitivity comparable to that of a
good communications receiver. Luck-
ily, the machine | have seems to be rf-
proof. But my next-door neighbor has
one that turned into a public address
system every time | went on the air!
The usual cures of wrapping the line
cord around a ferrite toroid and plac-
ing a telephone type Z-100 filter in the
phone line didn’t make any difference
in the level of interference.

Not wishing to dig into my neigh-
bor's answering machine, | enjoyed
the luxury of indecision until an
Amateur friend who had gone through

this ordeal a few months earlier came
up with a solution that worked for me.
His opinion was that the phone com-
pany’s Z-100 filter was designed mainly
to filter out nearby broadcast stations
and was therefore relatively ineffective
at 14 MHz. He suggested wrapping the
power cord of the answering machine
around a ““lossy’’ ferrite rod* and then
placing a simple rf filter in the answer-
ing machine at the point where the tel-
ephone line entered the machine (see
fig. 1). | had no option but to dig into
the machine and insert the filter, which
turned out to be a simple task. The
gamble was worth it. The combination
of a lossy line filter for the power cord
and the little network filter in the phone
line did the job. Keep this scheme in
mind if you're unlucky enough to have
AMI.

the “computerized”
Yagi beam antenna

Great advances in Yagi antenna de-
sign have been accomplished in the
last decade, thanks to the versatility of
the computer. A number of programs
for antennas such as the W2PV design
and others have been generated; all
seem to have been derived from an
original program done by I.L. Morris
for a PhD thesis at Harvard in 1965.
The resulting offspring yield good Yagi

*The ferrite rod measures 7.5 inches long by 0.5 inches
in diameter; manufactured by Amidon (No. R33-
050-0750), with x =800 (type 33 material).
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fig. 2. Hy-Gain 204BA four-element 14-MHz Yagi.
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fig. 3. 20-meter Yagi element construction details and dimensions |design frequency

Table 1. Element dimensions for 20-meter Yagi (design frequency = 14.2 MHz). Con-
struction details are illustrated in fig. 3.

Element Tip lengths Spacing

Ref 136.4 inches {346.46 cm) 122.9 inches (312.17 cm)
DE 126.9 inches {322.33 ¢cm) 88.8 inches (225.55 cm)
D1 116.7 inches {296.42 cm) 95.6 inches (242.82 cm)
02 112.6 inches (286.00 c¢cm)

data — but unfortunately, all initial
conditions don’t always converge to
the same antenna! The taper data
provided by W2PV brought these pro-
grams into greater uniformity.
Wayne Hillenbrand, N2FB, working
with others, has come up with some
computer-aided antenna designs that
provide good gain and excellent front-
to-back ratio. The data was present-
ed at the 1986 Dayton Hamvention.

54 [ August 1987

The first N2FB design involves a
four-element, 14-MHz beam derived
from a Hy-Gain 204BA.. The gain and
front-to-back ratio of the revised an-
tenna are shown in fig. 2. Construc-
tion details are provided in fig. 3;
dimensions are given in table 1. Each
element is made up of a 3-foot length
of 1.26-inch diameter sleeve which is
slipped over a 12-foot length of
1.126-inch diameter tubing. The tip

sections are made of 12-foot lengths
of 1-inch diameter tubing.

The driven element appears to be
shorter than normal, and this is cor-
rect. The length shown provides bet-
ter SWR bandwidth across the entire
band, but doesn’t change the anten-
na pattern.

Details for a modification of the Hy-
Gain 205BA-S are provided in table 2
(see fig. 3 for element assembly de-
tails). Antenna gain remains substan-
tially the same as with the original
dimensions, but the front-to-back ratio
at the design frequency rises from
about 15 dB to nearly 35 dB. Minimum
front-to-back ratio (at the band edges)
is better than 21 dB with the revised
dimensions.

Data for an optimized six-element,
14-MHz beam is shown in table 3. The
boom length is 54 feet; the boom is
made of heavy-wall aluminum tubing
measuring 3 inches 0.D. All elements
are insulated from the boom with a
plastic plate. The front-to-back ratio is
better than 26 dB across the band.

All beams employ @ gamma match
feed system. A 4-foot rod is used, with
some RG-8/U center conductor fed
into the tube for the capacitance ad-
justment. The end of the tube is
crimped to keep water out.

Wayne tells me that 10-meter ver-
sions of these antennas have been
built by simply scaling down the
dimensions. The boom length is slight-
ly altered to allow the use of 12-foot
lengths of standard 2-inch diameter in-
dustrial tubing. Dimensions for these
antennas are given in table 4 and
table 5; construction details are
shown in fig. 4.

Wayne makes the interesting obser-
vation that if the driven element is re-
moved, the remaining elements are
almost equally spaced. Equal spacing
of all parasitic elements produces a
high front-to-back ratio, but only for
a narrow bandwidth. Wayne is work-
ing on a program that compares a Yagi
to an LC filter. With that, he expects
he'll be able to design for very high Q
and narrow bandwidth or lower Q (i.e.,
poorer front-to-back ratio) but wider
bandwidth.



Obviously, great advances are being
made in understanding the operation
of the Yagi antenna, and it's now pos-
sible to custom-design a Yagi for a par-
ticular degree of gain, bandwidth, or
front-to-back ratio. This demolishes
the old W6SAI theory of Yagi design:
“Cut the director short, the reflector
long, and let ‘er rip!”

a toggle-switch box for
changing antennas

Use toggle switches for changing
antennas? Cliff Klinert, WB6BIH, has
tried it at the 100-watt level in the hf
region and reports that it works well.
He's taken a small aluminum box and
mounted two coax receptacles on it,
plus four DPDT center-off toggle
switches on the face of the box (see
fig. 5). With this arrangement, he
can hook either his transmitter or re-
ceiver to any one of four antennas.
The box can also be used with two
transceivers.

A less obvious use of the “toggle
box’" is to connect two or more anten-
nas in parallel. Cliff says that his
20-meter Yagi and his 80-meter verti-
cal antenna, when switched in parallel,
provide a low enough value of SWR
to work well on 15 meters! He's found
that for general coverage listening,
some combination is always optimum
for any frequency.

The center-off switch was chosen
so that two radios can be used with
minimum danger of transmitting into
a receiver. To prevent confusion, all
switches should be clearly labeled. The
only danger is the possibility of ac-
cidentally transmitting when all toggle
switches are in the center-off position,
which would make any transmitter
very unhappy.

75-80 meter helical antenna

Bob Walton, WECYL, sent me infor-
mation about this interesting antenna,
which was developed by Gene Koenig,
WB6HVR. The simplified version of his
design, shown in fig. 6, requires a
space of about 40 feet.

The helix is wound from a 110-foot
length of No. 156 copper-enamel (or
formvar) wire. It's close-wound on a

3/16-inch diameter aluminum rod used
as a temporary form.

If you don’t have access to a coil-
winding machine but know how to
operate a lathe, you can do the job that

way. You'll need an assistant to track
the wire so that it doesn’t kink or snarl.
Once the coil is wound, the hard part
of the job is over.

The helix is supported on a heavy-

TP 0.75"

10 METER ELEMENT

1" x 1" DIA. SLEEVE

12" X 0.875" DIA.

fig. 4. Optimized 28-MHz Yagi's individual element assembly.

assembly details.

Table 2. Dimensions of modified 14-MHz Hy-Gain Yagi (No. 205BA). See fig. 3 for

Element Half-length Spacing

{inches) {inches)
Reflector 213.23 65.2
Driven Element 198.68 64.8
Director 1 198.21 124.1
Director 2 188.55 153.7
Director 3 181.52

Table 3. Dimensions of six-element, 14-MHz optimized Yagi on 0.75 wavelength boom
10.71 dBl). See fig. 3 for construction details.

{maximum gain =

Element Tip

Reflector 139 inches (353 cm)
Driven Element 124.5 inches (316.2 cm)
Director 1 126.6 inches {321.6 cm}
Director 2 121.9 inches (309.6 cm}
Director 3 121.9 inches (309.6 cm)
Director 4 113.5 inches (288.3 cm)

Spacing
86.4 inches (219.5 cm)
77.7 inches (197.4 cm)
157.5 inches {400 cm!}
142.9 inches (362.9 cm)
142.9 inches (362.9 cm)

N
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Table 4. Optimized 28-MHz Yagi: six-element, 24-foot boom, 10-meter Yagi dimen-
sions (see fig. 4 for construction details).

Element Tip lengths Spacing
Ref 33.48 inches 35.19 inches
DE 26.25 inches 35.86 inches
D1 27.32 inches 75.75 inches
D2 25.19 inches 68.43 inches
D3 24.95 inches 86.77 inches
D4 20.77 inches

Table 5. Optimized 28-MHz Yagi: four-element, 12-foot boom, 10-meter Yagi dimen-
sions (see fig. 4 for construction details).

Element Tip lengths Spacing
Ref 31.70 inches §7.55 inches
DE 26.25 inches 40.38 inches
D1 21.84 inches 43.82 inches
D2 19.82 inches

SUPPORT

«——LEAD IN WIRE

FEED
POINT

RADIO GROUND

MONCFILAMENT LINE
SUPPORTING HELIX

MONOFILAMENT LINE FOR PULLING
HELIX AND TUNING

fig. 6. Simplified version of W6HVR 80-meter tunable helix antenna. }

duty monofilament fishing line — the
type used for ocean fishing. The helix
is carefully laid out on the ground, still
close-wound. A length of the nylon
monofilament line is fished through the
center of the helix, using an aluminum
welding rod as a guide or needle. One
end of the nylon line is then run to an
insulator. A second length of nylon line
is attached to the far end of the helix
to permit expansion and compression
of the coil. This line is left dangling,
and the far end of the assembly is

hoisted to the top of the support struc-
ture. The opposite end of the helix is
attached to the feed wire. The nylon
center rope is then used to pull the
helix into the final position.

As an end-fed antenna, it requires
a good ground system. A ground rod,
plus quarter-wave radials laid on the
ground, are recommended.

The antenna is capable of operation
across the 80-meter band. To resonate
the antenna, the helix is pulled out
with the nylon cord. Bob recommends

the use of a noise bridge and the sta-
tion receiver for the initial adjustments.
The antenna can be then be fine-tuned
with the aid of an SWR meter and a
little transmitter power.

Although this antenna is only about
40 feet long, its bandwidth response
is quite good. It's possible to bring the
nylon cord back to the operating room
and tune the antenna to any portion
of the 80-meter band by adjusting ten-
sion on the cord. With the use of a
tuner, it will operate on the higher fre-
quency Amateur bands.

new EME directories

A new supply of the popular 144
MHz EME Directory” has been print-
ed. This lists many of the moonbounce
stations and operators, giving the
name, call, address, phone number
{where applicable), and equipment. To
obtain your copy, send five first-class
stamps (or five IRCs) to me at EIMAC,
301 Industrial Way, San Carlos, Cali-
fornia 94070.

ham radio

THE
RAGE ANTENNA
HANOBOOK

BEVE

BEVERAGE ANTENNA
HANDBOOK
FULLY REVISED
by Vic Misek, WIWCR  New Edition

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. SMALL LOT OWNERS — 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 teedline matching is com-
pletely revised. © 1987 80 pages

[JVM-BAH Softbound $14.95

Please enclose $3.50 shipping & handling

ham radio BOOKSTORE

GREENVILLE, NH 03048 603-878-1441
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Put More Punch
in Your Packet

High Performance Hand-Held Anten-
na — The Hot Rod

Outstanding mechanical design
makes the IsoPole the only logical
choice for a VHF base station,
especially for Packet operation. All
Isopole antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupling from
the feed line results in simple tuning
and a significant reduction in TVI
potential. The IsoPole antennas are
all impedance matched in the factory
so that no field tuning is required. The
IsoPoles have the broadest frequency
coverage of any comparable VHF
base station antenna. This means no
loss of power output from one end of
the band to the other, when used with
SWR protected solid state
tranceivers. Typical SWR is 1.4 to 1 or
better across the entire band.

A standard 50 Ohm SO-239 connec-
tor is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag-
gravating deviation in SWR with
changes in weather. The impedance
matching network is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup-
plied).

The Hot Rod antenna can be ex-
pected to make the same improve-
ment to hand-held communications
that the IsoPole antennas have made
to base station operation. Achieve 1 or
2 db gain over ANY 5/8 wave two
meter telescopic antenna. The factory
tuned HR-1 is 20% shorter, lighter and
places far less stress on your hand-
held connector and case. It will easily
handle over 25 watts of power, making
it an excellent emergency base or
mobile antenna. In the collapsed posi-
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR-1 1/2 wave 2M
Ant., HR-2 for 220 Mhz, and HR-4 for
440 Mhz. Amateur Net Price on all Hot
Rods is $19.95.

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc-
ed Electronic Applications, P.O. Box
C-2160, Lynnwood, WA 98036, or call
206-775-7373.

. 2

IsoPole Specifications

Model 144 220 440

Freq. Coverage (Mhz) . 135-160 210-230 415-465

2.1 VSWR bandwidth y12Mhz @ 146Mhz )»15Mhz @ 220Mhz )22Mhz @ 435Mhz
Power Rating 1 kw 1 kw 1 kw

Gain** 3 dbd 3 dbd 3 dbd

Radiating Element Length 125.5" (3.2m) 79.25" (2m) 46" (1.2m)
Amateur Net Price $49.95 $49.95 $69.95

*"dbd — db gain over a dipole in free space

Prices and Specifications subject to change without notice or obligation.
AEA Brings you the
Breakthrough!
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You've put your
fingeron it!

The biggest problem with existing batteries is never
knowing how much operating time you've got left.

MOLICEL® rechargeable lithium batteries eliminate that
problem.

By simply pressing a button, you'll know exactly where
you stand. No more surprises.

And that's not all. In addition to state-of-charge indication,
MOLICEL" batteries offer:

= Charge retention of years instead of weeks.

= Long life because there's no memory effect to reduce
capacity.

« More operating time between charges.

MOLICEL* replacement battery packs compatible with
several popular handheld transceivers are available from
‘MoliKit. Order yours now!

MOLICEL® replacement battery packs (in kit form) are available with
plastic cases for ICOM transceivers only. Please enquire about compat-
ibility with other makes. The MoliKit includes a 6 cell pack, PC board,
electronic components, charger and instruction book. Price: $99. U.S
(includes shipping). Order by credit card on our toll free line. Call
MoliKit 1-800-663-6658 PO Box 82460, N. Burnaby, BC, Canada
V5C 521 (See "The Magic of Moli,” QST, June 1987, pp. 22-25)

7 MILLION TUBES

s .'.. ‘

FREE CATALO

Includes all Current, Obsolete, An-
tique, Hard-To-Find Receiving,
Broadcast, Industrial, Radio/TV
types. LOWEST PRICES, Major
Brands, In Stock.

UNITY Electronics Dept. H
P.0. Box 213
Elizabeth, NJ 07206
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TRANSMISSION LINE TRANSFORMERS

A new ARRL Publication by Dr. Jerry Sevick, W2FMI

COMING SOON!

Despite the popularity of transmission line transformers in
both commercial and amateur applications, little practical
design information has been published concerning these
devices. The lack of data was made abundantly clear to Jerry
Sevick, W2FMI when he began designing matching trans-
formers for the short vertical antennas that are the subject of
his classic series of articles that appeared in QST. In order to
fill in the gaps of available knowledge, Jerry decided to study
the subject of transmission line transformers in depth and the
results of his findings are contained in this new ARRL
publication!

Transmission Line Transformers covers types of windings,
core materials, fractional-ratio windings, efficiencies, multi-
winding and series transformers, baluns, and limitations at
high impedance levels. There is also a chapter on practical
test equipment. This book is must reading for everyone
interested in antenna and transmission line theory. Copyright
1987, 128 pages $10 hardcover only.

The American Radio Relay League, Inc
225 Main St., Newington, CT 06111 '




designing trap antennas:
| a new approach

Symmetrical design
Increases gain
and directivity

Most Amateurs don’t realize that the original de-
sign of a trap antenna'23* represents just one partic-
ular case, and is not the best possible choice of the
many designs available. According to the references,
a dipole designed to resonate at two frequencies, f1
and f2, contains parallel RLC circuits — or traps —
that are resonant at the upper frequency, f2, and phys-
ically separated by a half wavelength (at 2). This ap-
proach | call the ““classic” design. At f2 these circuits
offer a very high impedance and, in effect, disconnect
the outer portions of the antenna. The inner portion
acts as a half-wave dipole. With the total antenna
length made equal to one half wavelength at the low-
er design frequency, f1, the antenna would resonate
at this frequency if the traps presented a short circuit.
In practice, however, the traps introduce an inductive
reactance at all frequencies lower than f2. To com-
pensate, the total length of the antenna is slightly
shortened in order to be resonant at 1.

Treatments of this subject in reference books usually
ignore other existing designs and imply incorrectly that
this description applies to all trapped antennas.

Extending this design approach to three bands (10,
15, and 20 meters) would require the two sets of traps
to resonate at 21 and 28 MHz and be separated by ap-
proximately 3 feet {on each half-dipole element). Some
of the first commercially manufactured triband anten-
nas actually did use separated traps, but those gener-
ally available today have such pairs of traps built into
a single assembly.

A vertical trap antenna, just slightly longer than a
quarter wavelength at the upper frequency f2, was dis-
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cussed in an earlier article; the principle upon which
that antenna was based can be applied to dipoles as
well.® In this case, the trap is placed at the base of
the antenna and its parameters are selected to pro-
duce the correct inductive reactance for resonance at
the lower frequency f1. At f2 the antenna is slightly
longer than a quarter wavelength, and the trap pro-
vides the necessary capacitive reactance for resonance
to be achieved.

To lower the resonant frequency of a fixed-length
dipole, inductance must be added. Conversely, capac-
itance must be added to raise its frequency. A paral-
lel RLC circuit can provide the required reactances at
1 and f2. (A series RLC circuit, which has & capaci-
tive reactance at low frequencies and inductive reac-
tance at high frequencies, cannot be used in this
application.)

There's wide variation in the positioning of the traps,
which affects the properties of the antenna (directiv-
ity, bandwidth, efficiency, and trap resonant frequen-
cies). Mathematically speaking, the design of a
trapped antenna is over-determined since there are
four parameters to be adjusted in order to meet the
two resonance conditions at f1 and f2: total length;
trap position; trap resonant frequency, fO {(when re-
moved from the antenna) and the value of the capaci-
tance, C.

Without further information, it’s impossible to say
how these parameters are to be selected in order to
obtain the best performance. The classic design isn't
optimum because the outer portions of the dipole have
little current at the upper frequency, f2. A design that
causes a significant current to flow in these outer por-
tions can improve directivity. ‘

In addition, minimum loss reactances should be
used. The capacitive loading required by a single-band
antenna longer than a half wavelength can usually be
supplied with negligible loss. However, inductive load-
ing required for a single-band short dipole usually adds

By Yardley Beers, WOJF, 740 Willowbrook
Road, Boulder, Colorado 80302



some losses. With a two-band trap antenna, the loss-
es are usually greater at both frequencies than if single-
band loading is used. Because losses tend to be great-
er if the trap resonance is near one of the operating
frequencies, I'll discuss a design in which f0 is as far
removed from the operating frequencies, f1 and {2,
as possible, and in which the traps have equal im-
pedances at these two frequencies. For this to occur,
the trap resonant frequency, fO, must be equal to the
geometricdl average of f1 and f2 — that is, equal to
the square root of their product. The reactances at the
two design frequencies are equal in magnitude but
different in sign, and the resistances are equal. | call
this approach the “’symmetrical’”’ design.

a dual-band antenna

To illustrate this principle, two separate two-band
trap dipoles were built; the first for 18.1 and 24.9 MHz,
and the second for the 14- and 21-MHz bands. Ac-
tually, | have built two of the former; the first had min-
imum SWRs of 1.5 in the 18.1-MHz band and 1.4 in
the 24.9-MHz band. After | had dismantied it, | im-
proved my computer programs for designing these an-
tennas and built the 14/21-MHz antenna, with which
| obtained minimum SWRs of 1.1 on both bands. { re-
worked the calculations for the 18.1/24.9-
MHz antenna and got slightly different values. | decid-
ed that although the original antenna was still useful,
| hadn’t trimmed it 10 best advantage. | built the
second antenna with significantly different dimensions
and, as shown in fig. 1, it has minimum SWR of 1.1
on both bands.

18.1/24.9-MHz dual-band antenna

Both antennas were developed for design frequen-
cies of 18.118 and 24.94 MHz with a trap design
frequency of 21.257 MHz, using nominal trap
capacitances of 50 pF. After the second version of the
dual-bander was built, the trap capacitances were
measured at 51.6 pfF. The trap resonances measured,
on the average, 21.27 MHz. The inductors consisted
of 13 turns of No. 18 plastic-coated wire wound on
1/2-inch diameter plastic rod. Since | operate at low
power {about 100 watts) | was able to use No. 18 wire,
but | advise those readers who intend to operate at
higher power to build inductors with heavier wire, |
didn't measure the Qs of the coils, but | assume that
200 is a reasonable value. (Resonance is independent
of the Q.) Using these values and egns. 8, 10, and
11 (see appendix 1), | found the magnitude of the
reactances and the resistances to be 449 and 7.0
ohms, respectively.

The total antenna length is 20.0 feet. The traps are
13.8 feet apart, symmetrically placed about the center
feedpoint. The earlier antenna, with similar traps, had
dimensions of 20.7 feet (length) and 15.3 feet (trap

separation). For comparison, the (unioaded) lengths
of half-wave dipoles for these design frequencies, as
given by eqn. 6 (see appendix 1), are, respectively,
25.9 feet and 18.8 feet. The wire is No. 14 gauge.
Standing wave measurements relative to a 50-ohm
transmission line, with the antenna 20 feet above
ground, are shown in fig. 1. The measurements take
line losses into account.

Before building the second antenna, | followed the
mathematical procedure discussed in appendix 2,
which gave the following results: for S1 {the distance
from the center feedpoint to one trap), 6.90 feet; for
S2 (the distance from a trap to the end), 3.88 feet.
With these dimensions, the SWR pattern at 24.94 MHz
wasn’t very different from that shown in fig. 1, but
the {1 SWR minimum of 1.2 was at 17.4 MHz, about
5 percent too low in frequency. | tried trimming both
S1 and S2. Finally | retained the original value of S1,
but | reduced S2 by 0.8 feet (9.5 inches) for a final
value of 3.08 feet. These dimensions apply to fig. 1.

Moxon gives a method for estimating the efficien-
cy of trapped antennas.® It's necessary to measure or
assume values for the radiation resistance. The mini-
mum SWR at both frequencies is 1.1, which implies
that the total resistance at the drivepoint is between
the limits 50/1.1 = 456.5 ohms and 50 x 1.1 = 55
chms. Because the radiation resistance is larger for
dipoles greater than one half wavelength and less for
those less than one half wavelength, | assumed the
lower (resistance) value for 1 and the upper one for f2.

The power radiated is the current at the center mul-
tiplied by the square of the current at the center. The
power lost in the traps is their resistance muitiplied by
the square of the current at the traps, which is smaller
than at the center. The total resistances of the traps
is actually 14 ohms, but a calculation shows that the
losses are as though the trap resistances were at the
center and had the values of 5.8 and 2.0 ohms, respec-
tively, at f; and fp. After subtracting off these trans-
formed loss resistances, | obtain estimates for the
radiation resistances at the two frequencies as 45
— 5.8 = 39.2and 55 — 2.0 = 53 ohms, respectively.
The efficiencies are then respectively 39.2/45 = 87%
and 63/65 = 96%.

However, since the radiation resistance of a half-
wave dipole is about 72 ochms, one would expect the
radiation resistances to be slightly higher than the es-
timates given above; consequently, working with the
same trap resistances, efficiency should actually be
higher.

15/20-meter dual-band antenna

The design frequencies for this antenna are, respec-
tively, f1 = 14.15, f2 = 21.2, and f0 = 17.32 MHz.
The trap capacitors have measured values of 52 pF,
on the average. The inductors are seven and a half
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turns of No. 18 plastic-coated wire on 1-inch plastic
pill bottles. The wire spacing was varied to adjust the
resonant frequencies of the traps. During coil con-
struction, the half turn was left slack for fine tuning.
The average measured resonant frequency was 17.41
MHz. The wire used in the antenna is No. 12 gauge.

Appendix 2 provides a detailed discussion of cal-
culations which suggested the initial dimensions S1
= 7.69 feet and S2 = 5.41 feet. After | timmed them
experimentally to S1 = 7.36 feet and S2 = 5.24 feet,
| obtained the standing wave pattern shown in fig. 2.

As the length of a loaded dipole, measured in
wavelengths, increases, the bandwidth increases. Al-
though a wider bandwidth is expected at f2 than at
1, | can’t explan why bandwidths I've observed at f2
are very much wider than those at f1. These differ-
ent bandwidths showed considerable sensitivity to
changes in length while trimming; in each of the three
cases |'ve dealt with, the standing wave pattern at f2
has changed hardly at all when | changed the dimen-
sions, but a change of only a few inches made a sig-
nificant change in the f1 resonance frequency. It's
likely that the f1 resonance is very susceptible to
changes in antenna location.

theory of the symmetrical design

The selection of a trap antenna’s dimensions can
be made almost entirely by experiment. The only
mathematics one needs to build a two-band antenna
using the symmetrical design is to calculate f0 by
taking the square root of the product of f1 and 2. Af-
ter installing the traps and adjusting the antenna length
and trap location, a working antenna is produced. The
mathematical details can usually save the designer
some time by providing at least a ‘’starting point.”’

In designing a trap antenna, the following conditions
must be satisfied: it must resonate at f1; it must reso-
nate at f2; the trap resonant frequency must be the
geometric average of f1 and 2. The trap resistances
at f1 and f2 are equal, and the reactances are equal
in magnitude but opposite in sign. Arbitrarily, | chose
50 pF as a convenient value for the trap capacitances.
(The effect of using other values is also considered.)
The required value of the trap inductances, L, can then
be determined by eqn. 7.

Most of the necessary formulas are listed in appen-
dix 1, with detailed examples provided in appendix
2. The condition for resonance is that the total reac-
tance as referred to any point on the antenna is zero.
It is axiomatic that if the total reactance at any one
point is zero, then it is zero at all other paints. For con-
venience, | chose the trap location as a reference point
and considered only half the dipole at a time.

The antenna and the ground can be thought of as
forming a transmission line. Although the center is
connected to the feedline, | assume that its input im-
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pedance, as viewed at the location of the trap, is the
same {positive) reactance, X1, as it would be if the
center were connected to ground. Calculate this with
eqn. 15. Similarly, | consider the part between the trap
and the end as a section of open-circuited transmis-
sion. lts impedance is given by the (negative) reac-
tance, X2, in eqn. 17.

If S1, the distance from the center to the trap, and
if S2, the distance from the trap to the open end, are
a quarter wavelength long, then X1 + X2 = 0, in-
dependent of the value of S1. This configuration is
well known as a resonator.

For resonance using arbitrary lengths of S1 and S2,
it's necessary to introduce a reactance X such that:

X+ XI+X2=0 {1)

Various values of S1 and S2 are tried until the equa-
tion is satisfied at both f1 and f2. {See appendix 2.)

As a simplification, a characteristic impedance of
575 ohms was calculated for a transmission line con-
sisting of a horizontal 12-gauge wire parallel to and
20 feet above a perfectly conducting groundplane
(eqn. 14). Though good for a transmission line, this
formula neglects the effect of radiation, and, of
course, radiation is the primary purpose of the
antenna.

The calculation of characteristic impedances of radi-
ating antennas is more complicated.”

parallel RLC circuit properties

A complete understanding of the design of trap an-
tennas requires a knowledge of parallel RLC circuits.
Graphs of impedance, series resistance, and series
reactance are shown as a function of frequency fin
fig. 3. These normalized curves require that quanti-
ties plotted on the vertical scale be multiplied by the
value of R, and the frequency shift measured from the
resonant frequency be given in units of D, where

D = f0/2Q (2)

Losses in the inductor and capacitor are represented
by a resistance, R, where:
R = 500,0000Q
xCf0

and C is the capacitance in picofarads, and f0 is the
resonant frequency in MHz.

To apply these ideas to the traps in the
18.1/24.9-MHz antenna, f0 = 21.267 MHz, C = 51.6
pF, R = 29,002 obms, and O = 0.053 MHz (53 kHz).
The reactance has small positive values at low frequen-
cies and increases to a maximum of 0.5 R = 14,501
ohms at a normalized value of — 1 (21.204 MHz), after
which it decreases to zero at resonance. Then it
decreases to a negative maximum —0.56R = - 14,001
ohms, at +1 (21.310 MHz) and approaches zero at
very large frequencies.

ohms (3)
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The design frequencies, f1 and f2, correspond
respectively to —70.6 and + 58.4, and lie very far off
the graph in fig. 3. The values of the impedances,
resistances, and reactances cannot be obtained from
the graph and must be calculated by formulas such
as those shown in appendix 1. The reactances, as
stated previously, are +449 ohms and the resistances
are 7.0 ohms. Consequently, the circuit can be con-
sidered as a low-loss reactance.

Since the reactance goes through zero at reso-
nance, there are two other frequencies — very close
{about 10 kHz) — at which the desired reactance of
+ 449 ohms can be obtained. There the resistance is
very close to its maximum value. Such a reactance
would hardly be considered low-loss! This is the situa-
tion encountered when such a circuit is used as a trap
at f2 in the classical design. In such a situation the RLC
circuit becomes a “‘trap’’ in another sense of the word:
as an absorber of power.

The curves shown in fig. 3 assume that Q is at least
10 and preferably much larger, as is likely to be the
case in practice. The errors resulting from this assump-
tion are then negligible. This assumption simplifies the
math. When Q is small, it is necessary to draw in-
dividual curves. Equations 8, 9, 10, and 11 don‘t have
this limitation.

Another assumption is that the losses in the circuit
are represented by a resistor, R, whose value is given
by eqn. 3, and that its value is independent of fre-
quency. Strictly speaking, this assumption is unrealis-
tic. Most of the losses are in the inductor, and they
depend upon frequency in a complicated way because
of skin effect and distributed capacitance.

For physical reasons, air (dielectric) capacitors often
aren’t practical to use in antenna traps — but they are
low-loss. The losses in solid dielectric capacitors are
generally lower than those in the inductors, but they
(the losses) mustn’t be overlooked. While an air-core
inductor has the shape to dissipate heat, a solid-state
capacitor does not; a small amount of power dissipat-
ed in it causes its temperature to rise and its capaci-
tance to change. If the effect is large, the antenna is
detuned when the power level is raised. Thus, a solid-
state capacitor has a current limitation as well as a volt-
age limitation. Usually one that has a high voltage
rating can also pass a lot of current, but this isn't
always true. Capacitors with thin pigtails, even with
high voltage ratings, must be avoided. Sometimes it’s
necessary to use more than one capacitor in series or
parallel to get sufficient current carrying capability.

conclusion

The main purpose of this article is to review the prin-
ciples of design of trapped antennas and to show that
there are alternative designs that are superior to the
classic one. I've illustrated the principles by showing

the design of practical antennas for the 18.1- and
24.9-MHz bands, and for the 14- and 21-MHz bands.

A central point of the discussion is that the operat-
ing and trap frequencies should not coincide. Equa-
tion 12 shows that with far-off resonance the series
resistance decreases with the square of the difference
between the operating and trap resonant frequencies.
A further argument for keeping the trap resonant fre-
quency remote from the operating frequency is the
fact that the same RLC circuits used in the 18.1/24.9-
MHz antenna could be used as traps in a 14/21-MHz
dual-band antenna of classic design. The total trap re-
sistance at the new 2 (21 MHz} is about 58,000 ohms.
in considering such an antenna, Moxon® estimates that
the radiation resistance, when transformed to the trap
location, is about 32,000 ohms. Therefore, the efficien-
cy is about (32/60) = 53 percent, whereas the effi-
ciency with the symmetrical design at f2 = 24.94 MHz
is 96 percent. Furthermore, with the symmetrical de-
sign there is significant current in the outer portions,
and the directivity is greater. Therefore, at the upper
frequency, f2, there is a significant advantage of the
symmetrical over the classic design. With the classic
design, the lower frequency, f1, is further from reso-
nance than with the symmetrical design, and there-
fore the loss resistance is lower and the efficiency is
higher. With the symmetrical design, it is already
very good — 87 percent — so this advantage is not
important.

| haven’t tried to optimize the value of the trap
capacitances. Equation 13 shows that the resistances
of the traps’' far-off resonance are inversely propor-
tional to the product of the capacitance and the Q of
the traps. With the present values of 50 pF and a Q
of 200, they're about the largest acceptable. If the
capacitances were lowered to 25 pF, the resistances
would be double and would cause a significant reduc-
tion in efficiency at both operating frequencies. If they
were made 100 pF, there would be an insignificant
improvement in the efficiency.

The principle of symmetrical design should be ap-
plicable to a 14/21/28-MHz triband dipole. The traps
should be resonant in the vicinity of 17 MHz and 24
MHz, respectively. Efficiency and directivity would be
greater. However, there would be a problem in extend-
ing the design to many bands; the radiation resistance
would be different on the lowest and highest frequen-
cy bands, and an elaborate impedance matching net-
work would be required to get a good match to the
transmission line for all bands.

This article has dealt only with a single dipole. This
approach can be applied to multi-element antennas
with both driven and parasitic elements.
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appendix 1
basic equations
The formulas have been used for calculations discussed in the text.
The wavelength

A = 299.8/f in meters {4)
= 983.6/f in feet, with the frequency f in MHz. (5)

The length of a half-wave dipole is
G = 468/f in feet. {6)

Equation 6 gives a length which is 95 percent of a half wavelength
as given by eqn. 5 because of corrections for end effects. This sim-
plification valid for hf wire antennas depends on the ratio of con-
ductor diameter to wavelength. At VHF, where the ratio is usually
smaller, the correction is larger.

The inductance L lin zH) required to resonate with a capacitor
C (in pF) at a frequency f0 (in MHz) is

— 1 (7)
472 C (fp)?
It is convenient to define a new quantity, t
L - f 8
t = » —_—
Q S Jfo

where f0 is the resonant frequency of the RLC circuit and f is any
arbitrary frequency. The impedance is given by

R
Z-Fva @
The series resistance is given by
R, = Tf_t-’ {10)
and the reactance is given by
- Rt an
S+

To understand the behavior of traps far from resonance, it is
desirable to derive approximate expressions for the resistance and
reactance.

Jo (12}

Re= Smcor— 77

The resistance is inversely proportional to the square of the frequency
shift.

The reactance far-off resonance is given approximately by

X, = 1 (13)
4xC (fp - f)

Because reactance far from resonance is independent of Q, itisn’t
necessary to have values of the Qs of the traps to make calcula-
tions involving resonance conditions.

A transmission line consisting of a wire of diameter d parallel to
and at a distance 4 from a conducting plane has a characteristic
impedance of

Zy = 138 L.OGy (4H/d) ohms (14)

H and d can be in any similar units.
A section of lossless transmission line of length S1 short-circuited
at the far end has an input reactance of

X; = Zg TAN A {15)
where
A4 = %Lx'ﬂ (16)

A is the length S1 expressed as an angle in degrees.
A section of transmission line of length S2 open-circuited at the
far end has an input reactance of

-2y
X, = Y]
27 TANB
where
B - %& {18)

is an angle corresponding to the length S2.

Equation 1 gives the condition for resonance at a single frequen-
cy. Itis necessary to derive from it an equation giving the condition
for resonance at the two frequencies f1 and f2. Note from egns.
16 and 18 that angles A and B are inversely proportional to wave-
length. Therefore they are, for fixed lengths S1 and S2, proportion-
al to the frequency. Hence, if we now use A and B to denote the
angles at the upper frequency f2, at f1 they are reduced by the fac-
tor f1/f2. Since the design is based on the assumption that the trap
reactances at these two frequencies are equal in magnitude but op-
posite in sign, it follows from eqn. 1 that:

Afl ! _
—TAN - 19
2 T TAN Bfi (19
12
/
TAN 4 -
TAN B

The characteristic impedance Z has cancelled out.
This equation cannot be solved exactly. It has to be solved

Table 1. Trial solutions for resonance.

Trial Angle A Angle B Residual S1 S2 Reactance
{Degrees) {Degrees) U (feet) (feet) (ohms)

1 65 35 -0.654 — — —

2 33 -0.922 — — —

3 37 -0.412 — — —

4 a1 +0.0072 — - -

5 40.8 -0.012 — — -

7 40.8 -0.002 8.38 5.27 569

10 60 47 —0.00014 7.73 6.06 459

16 60.3 46.65 + 0.00035 71.77 6.01 465

23 59.7 47.35 -0.00054 7.69 6.10 454

Note: Reactions are trap reactances needed for resonance, positive at F1, negative at F2.
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numerically by trial and error. For this purpose it is convenient to
define a quantity U, called the residual, as follows:

U = TAN Al | (20)
I3
TAN A - NN .
TAN BfI  TANB
12

If the left side of egn. 19 is transposed to the right, the result is
identical to the right side of eqn. 20, but on the left is U instead
of 0. It is solved by trying values of 4 and 8, which ideally make
U equal to zero. In practice it is impossible to obtain zero exactly.
The practical method is to choose a value of A and then find two
values of B that are close together, one of which gives a small posi-
tive value to U and the other of which gives a small negative value
to it. Then, one or the other, or some intermediate value can be
taken as the desired value of B. This method is illustrated below.

appendix 2
designing a 14/21-MHz antenna
First select the design operating frequencies. In this example {1
14,15 MHz and f2 = 21.2 MHz. Next calculate the trap resonance

frequency f0 = 17.32 MHz by taking the square root of the praoduct.

of f1 and 2. As a starting point, assume a value of trap capacitance
of 50 pF. Equation 7 can then be used to calculate the inductance
needed for resonance, 1.69 uH. Assuming a Q of 200, eqns. 8, 10,
and 11 can then be used to calculate the reactance and resistance
at the design operating frequencies. These turned out to be + 451
and 5,55 ohms, respectively.

By repetitively substituting best length “"guesstimates’ into eqn.
20 the final correct values for resonance are found. (See table 1.)
The first guess was for an angular length, A, of 65 degrees and 8
of 35 degrees, which gave a large residual U of -0,654. Then, using
the fixed value A = 65 degrees, | used 8 = 33 degrees as a second
guess to obtain U = -0.922, which of course, is still further from
zero. Therefore, it was obvious that it was necessary 1o increase
B rather than to decrease it. 8 was gradually increased until U had
the value +0.0072, which | considered reasonably close to zero.
Next, eqns. 5, 16 and 18 are used to determine distances S1 and
S2 in feet and reactance magnitude. In the reactance calculation
| assumed a value of 575 ohms for the characteristic impedance.
The first value determined for reactance was 569 ohms which is sig-
nificantly different from the trap reactance 451 ohms. Therefore it
was necessary to repeat the process using other values of A,

For the other values of A in table 1| have given only the results
for the final trial values of 8. A reactance of 454 ohms in the last
line was considered close enough to the calculated trap reactance
of 451 ohms to start building the antenna.

Nevertheless S2 still had to be corrected for end effects. Half-wave
wire dipoles, as suggested by eqn. 4, have physical lengths of 95
percent of the free space half wavelength. | assumed that a similar
correction must be made to a trap antenna. In principle, the correc-
tion is slightly different at each of the operating frequencies. As a
simplifying approximation, | assumed that it is the same as it would
be for a half-wave dipole at f0 = 17.32 MHz, which | found to be
0.69 feet. Therefore, | reduced the computed value of 52 from 6.10
feet to 5.41 feet.

The entire calculation, starting with the calculation of f0 and end-
ing with the end correction, took less than 20 minutes with the use
of the programs | had written for my Commodore 64 computer.”®
These calculations can also be performed with any hand calculator
that features trigonometric functions.

The traps were then built and measured; average resonant fre-
quency was 17.2 MHz. Using the dimensions S1 = 7.69 feet and
S2 = 5.41 feet, a minimum SWR of 1.1 occurred at 13.75 MHz and
1.2 at 20.7 MHz. These frequencies are about 3 percent lower than
the design ones. This observation suggests that the dimensions

*Copies of these programs are available; send a self-addressed business-sized
envelope with two first-class stamps, plus one loose first-class stamp 10 cover
the cost of photocopying.

should be reduced about 3 percent, or each S1 and each S2 should
be shortened by 2 inches. When | made this change, the SWR was
1.2 a1 14.0 MHz and 1.3 at 21.0 MHz, and in both bands it increased
with frequency with the implication that the minima were at the low
edges or outside the low edges. | then removed 2 more inches from
each S1. Then, with the final dimensions S1 = 7.36 feet and S2
= 5.24 feet, | obtained the standing wave pattern shown in fig. 2.

Thus the final dimensions differed from the calculated ones by
only a few percent. In view of the uncertainties that are present,
the agreement between theory and experiment is as good or better
than can be expected. The biggest uncertainty is the value of the
characteristic impedance. The end correction is another. Then there
are expenimental sources of error due to the length of the leads on
the traps and due to the wires wound on the insulators. At the same
time, the theoretical calculation provided a useful guide which prob-
ably reduced the experimental adjustment by hours. Trial and error
can be done much more rapidly by computer than by experiment!
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PRACTICALLY SPEAKING ... 7= Ziir

battery problems:
part 2

Last month we discussed NiCd bat-
teries; this month we'll take a look
at charging systems for NiCds, as well
as lead acid and gel cel batteries.

charging NiCds

There are two basic forms of charger
for NiCd batteries: constant-current
{Cl) and constant-voltage (CV). Re-
gardless of the type, it's important to
use a charging current no greater than
A-H/10 unless specifically instructed
to do so by the battery manufacturer
(not the equipment maker, by the
way). The A-H/10 rate is one-tenth of
the ampere-hour rating. For a 500-mAH
AA cell, for example, a 50-mA charg-
ing current is used. Similarly, 200 mA
should be used for a 2 A-H C cell, and
400 mA for the 4 A-H D cell. (Be care-
ful not to overcharge batteries using
other A-H ratings.)

Figure 1 shows the basic circuit for
a low-cost constant current charger of
simple design. The transformer second-
ary voltage should be 2.5 or more times
the cell or battery voltage. The resistor
in series with the rectifier limits the out-
put current under short-circuit condi-
tions to the A-H/10 charging rate.

Figure 2 shows two electronic Cl
chargers based on three-terminal IC
voltage regulators. The variable circuit
shown in fig. 2A is based on the
LM-317 {up to 1 ampere) and LM-338
{up to 5 amperes). Both circuits require
a filtered dc input voltage several volts
higher than the battery or cell poten-
tial. The actual value isn‘t critical as
fong as it’s high enough to turn on the
circuit (in general, Vi) is greater than
(Vg + 3 volts). We can adjust the

1ov
1o vi

|

[o2

CRI

‘1
VeewL
o J

fig. 1. Simple constant-current battery

charger.

charge current by setting the value of
resistor R. For example, for a 400-mA
charger for 4 A-H D cells, we would use
a resistor value of 1.2/1 = 1.2/0.4 =
3 ohms. Charging currents down to 10
mA can be accommodated by the cir-
cuit shown in fig. 2A, so both regular
and trickle chargers can be designed.

The circuit shown in fig. 2B wiill
charge batteries up to 4 A-H with ter-

LM-317
tM-338

B

(Vg) BATTERY

FLiA st

iov

and 12 vdc.

R
CASE
(4

]

CRS!

1.5k

CRB!

AcC -

R
/V‘ 150, //W
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CRS3 150, 1w

+ e 3

;Jf 22000F \

S50wvoC

- +
——i
BATTERY

fig. 2. Constant-current chargers: (A} variable voltage charger uses LM-317 or LM-338
regulators; (B) powered from the ac line, this circuit will charge batteries up to 4 A-H
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minal voltages up to 12 Vdc. Similar to
the circuit shown in fig. 2A, it is based
on 5-volt fixed regulators such as the
LM-309, LM-340-05, or 7805 devices.
A constant-voltage charger is shown
in fig. 3. The output voltage of the
charger is set by the ratio of R1 and R2,
and is determined by the equation:

R2
vV, = I.26<R1 + 1)

A series resistor, R3, is chosen to
limit the short-circuit urrent to a max-
imum of A-H/10. The required charger
output impedance is the resistance
equivalent of V, / Imax. where V, is
the open-terminal battery voltage and
Imax is the maximum permissible
charging current. For a 12-volt, 4 A-H
battery, for example, the required im-
pedance is 12/(4/10) = 12/0.4 = 30
ohms. We can solve the equation in the
figure for R3 and place that resistance
in series with the output of the regula-
tor. The power rating of the resistor
must be V, X Ipyax-

using bench power supplies

A bench power suppiy shouldn’t be
used to charge NiCd batteries unless it
has both a variable output voltage con-
trol and a current-limiting control. Set
the output voltage to exactly the full
terminal voltage of the NiCd battery
and adjust the current limiter for a
short-circuit current equal to the A-
H/10 value. Disconnect the output
short from the power supply and con-
nect the supply across the battery.

multiple-cell batteries

A large number of multiple-cell bat-
teries are used in electronic equipment.
Most are typically 6, 12, or 24-volt
models. In most cases, these batteries
are made up of individual AA, C, D, or
F cells. | found it possible to take apart
these battery packs and replace individ-
ual cells to restore the battery to nor-
mal operation. Some packs are put
together with screws or snaps, while
others are glued together.

My friend who uses a transcutaneous
electronic nerve stimulator {TENS)
unit for pain control (see last month’s
column} paid $90 each for the battery
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fig. 3. Constant-voltage charger uses
ratio of resistor values to determine
setting.

packs to power his device. One after-
noon we took apart one of the packs
he’d decided was bad, using a razor
knife and lots of care. We found that
the pack consisted of three AA cells
connected in series. We went to a
store that sold commercial solder-tab
AA NiCd cells and returned with $18
worth of cells to make a “new’’ bat-
tery. | showed him how to solder them
in, and then re-glued the plastic pack-
age; the pack lasted nearly 18 months.

If you don’t know how to find a local
source of commercial (as opposed to
consumer) grade NiCd cells, then try
calling the chief engineer at a local TV
station. The portable video cameras
used by TV news crews are powered
by NiCd cells. It's a sure bet that the
engineer will know a good source of
fully rated cells.

When selecting cells for replace-
ment, keep in mind several factors.
First, of course, is the right size (AA,
C, D, F) and the right A-H rating (as
I said last month, not all C and D cells
are created equal). Also keep in mind
whether regular cells or solder-tab cells
are needed. |'ve found that some con-
sumer NiCd cells are in nonstandard
packages. One brand of AA cells is a
millimeter or so shorter than standard
AA cells; as a result, intermittent oper-
ation is sometimes experienced. To
avoid solder-shimming these cells or
re-tensioning the contact spring, |
simply avoid buying this brand and use
standard-size batteries instead.

other batteries

Several other types of batteries are

used iIn communications equipment.
For mobile and some portable applica-
tions, for example, there’s the lead
acid automobile battery. These are the
familiar batteries used to start auto-
mobile engines; though they're very
heavy and quite dangerous because of
their contents, they're popular because
they're generally well behaved and
easily available. In addition, many
Amateur Radio sets are designed to
operate from the nominal 13.6 Vdc
produced by the typical automabile
battery.

In addition to the 13.6-volt (nee 12
volt”’) battery, there are also 6, 24, 28,
and 32-volt lead acid batteries on the
market. Some of these are marine bat-
teries, others are military batteries (28
Vdc), and still others are truck batter-
ies. The terminal voltage can be in-
creased by connecting batteries in
series, while current availability is in-
creased by connecting batteries in
parallel.

Mobile operation is usually carried
out with the regular vehicle battery.
But in certain cases, it's wise to have
a separate battery for the radio com-
munications equipment in order to
have battery power in the event of a
main vehicle power supply failure.
Boaters, four-wheel drive “‘boondock-
ers,”” hunters, and others may want to
consider the type of system shown in
fig. 4. This system, common in recrea-
tional vehicles, powers the creature
comforts separately from the vehicle
battery. The point is to keep your com-
munications capability, even if you
accidentally discharge the vehicle bat-
tery by leaving the lights on or suffer
some other problem. The backup bat-
tery could then be used to start the
vehicle or summon help, depending
upon the situation.

The charger will be a generator or
alternator installed in the vehicle.
Although the ideal system would be to
have separate charging and regulating
systems, that ideal isn’t always achiev-
able for certain practical reasons.
Thus, we have a single charger and
voltage regulator for two or more bat-
teries. Isolation between the batteries
is provided by a pair of large-current
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fig. 4. Simple method of charging main
and auxiliary mobile batteries.
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silicon diodes (CR1 and CR2). The rat-
ing of these diodes should be at least
1.5 times the maximum charge rate of
the charger. In most cases, large stud-
mounted diodes are used for CR1 and
CR2, and they're mounted on a finned
heat sink. In vehicular installations,
keep in mind that ambient temperature
is high in some locations, and will
affect diode reliability.

For portable operations, some means
must be provided to charge the lead
acid battery. In most cases, a small
gasoline or kerosene engine-powered
generator is used to provide battery
power. In some cases, an automotive
type battery charger is needed to con-
vert the ac output from the generator
to dc for the battery. It's increasingly
common, however, to find small 500-
to 2000-watt génerators that include a
“12-volt” output that provides from 6
to 35 amperes for purposes of power-
ing radio equipment or charging bat-
teries.

Other forms of chargers are also
used. Some people use wind power,
while others use falling water (which
is somewhat easier in isolated locations
than you might think possible), and
still others use sunlight. | once met a
Swedish Pentecostal missionary who
worked in the deserts of Sudan. In the
area of Africa to which he was sent,
the roads are littered with the corpses
of dead animals even camels —
which should give you an idea of just
how dreadful the place is. His organi-

zation doesn’t allow him to set up
camp without a 6-MHz Stoner Com-
munications transceiver and an
Amateur Radio transceiver (he uses a
Kenwood TS-120). One thing that's
plentiful in those latitudes is sunshine,
so a set of solar panels (intended orig-
inally for boaters) was procured to
charge the lead acid batteries. A
6-ampere charging system cost him
about $2300 at the time it was pur-
chased several years ago, but it’'s prob-
ably cheaper now.

Regular maintenance of lead acid
batteries is relatively easy and abso-
lutely essential. The water level in each
cell must be checked periodically;
those whose need for the battery is
critical should check the level weekly.
Although it's best to fill the cells with
distilled water (because of the lack of
additional chemicals), ordinary tap
water will also work. The vents in the
caps that cover the cells mustn’t be
blocked; if dirt obscures the opening,
replace the cap or clean it.

Warning: lead acid batteries
produce hydrogen as a normal by-
product. If you fail to observe proper
procedures, this hydrogen may cause
the battery to explode, causing serious
injury to people and damage to
equipment.

Never allow the battery to be-
come overcharged. Turn off all
circuits connected to the battery — es-
pecially the charger — before discon-
necting the wires to the battery. If
current is flowing in those circuits,
then a spark will occur . . . and that
spark can create an explosion. This is
not a hypothetical possibility, but a real
danger. I've seen it happen twice in my
career, and one time it darn near cost
a fellow two-way radio technician his
eyesight. He made the mistake of dis-
connecting the wires from a battery
charger before turning off the charger
and all peripheral circuits.

gel cell batteries

Another form of battery popular in
portable radio equipment is the gel cell.
I've seen these batteries in commercial,
medical, and Amateur Radio equip-
ment. Several years ago | worked with
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fig. 5. Method of adjusting current and
voltage in charging system.

a piece of equipment that kept failing
because of “premature” battery fail-
ure. The equipment manufacturer sent
us a newly designed internal battery
charger, but it too was deficient. All
our battery chargers were high-tech
models that depended upon sensing
small variations in terminal voltage to
determine a charge or discharge state.
Unfortunately, the analog sensing cir-
cuitry had enough dc drift to produce
bad results. In desperation, the en-
gineer in our laboratory called the
battery manufacturer — instead of the
manufacturer of the device — and
asked him. The manufacturer’s appli-
cations engineer asked if we’'d ever
heard of Kirchoff's Voltage Law. Allow-
ing that we'd heard that one before,
we let the applications engineer guide
us to a solution (see fig. 5).

The circuit shown in fig. 5 shows a
simple method of charging gel cells
(and other forms of batteries). The
charger power supply must have two
features: a precisely controlled output
voltage and a current-limit control.
With switch S1 open, set the output
voltage to exactly the value of the fully
charged voltage of the battery, or
perhaps a small amount higher (100 to
200 mV). Place S2 in the shorting
position and then close S1. Adjust the
current-limit control for a short-circuit
current equal to the maximum permit-
ted charge current of the battery (A-
H/10 for many batteries). After the

current and voltage are set, place
switch S2 in the BATT position and
charge the battery. When the battery
voltage is less than the power supply
output voltage, current flows into the
battery. But when the battery voltage
equals the power supply voltage, cur-
rent flow ceases.

conclusion

Batteries can provide freedom of
operation for electronic equipment.
But they can also be a nuisance if not
maintained correctly. Proper main-
tenance of the battery will provide long
and reliable life.

ham radio
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CASIO® 3" Dia. LCD
POCKET TELEVISION

Crisp Black & White TV!

Watch TV Anywhere ... with this amazing
high-resolution pocket-size LCD Televi-
sion. Due to our special arrangement with
Casio® the innovators in TV miniaturization,
this factory new Model TV-30S is available

HAM RADIO
SELF STUDY COURSE

NOW ONLY $1 9
Plus $2.00

shipping & handling
VISA/MasterCard Accepted

Prepare for the fantastic world of amateur
radio. Study at your leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . even link their ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course conlains
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license test questions,
answers. . .and much more! You can't miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
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® 3" Diagonal Solar Projection Screen,

® Automatic Channel Search Electronic
Tuner with On-Screen Bar Indicator

® Hinged Flip Top with Mirrored Image.

® Snap-On Back Light (Included) Aids to
Provide Best Picture When Light is Low.

® UHF/VHF 24" Telescoping Antenna.

® Uses 3" "AA" Cells (Not Included) or U.L
Listed AC Power Adaptor Included.
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90-Day Limited Factory Warranty.
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weLupes2hook-onphoees  5309.99*
20 MHz DUAL TRACE

Features companent testing circuit for resistors, capacitors
digital circuits and diodes—TV sync lilter—high sensitivity-
Z axis—XY mode—built-in calibrator—5X horizontal magnitier

RAMSEY OSCILLOSCOPES

All Ramsey oscilloscopes fealure unsurpassed quality atan
unbeatable price. Of heavy duty construction, they are suitable

for hobby, service and production applications
*Add an additional $10.00 for each unit for shipping.

C
v

wewvoes2uook-onproses  ©499.95*
35 MHz DUAL TRACE

wide frequency bandwidth—oplimal sensitivity —delayed
Iriggering sweep—hald off—ALT trigger—single sweep TV sync
5X magnification—XY or XYZ operation— HF/LF noise reduction

W

MODEL | RAND WIDTH |# TRACES
2200 20 Mtz
[ 2500 15 MHz

3500 . | 35MHz

w
(INEW |
wowuoes znook-onproses  5449,95*
15 MHz DUAL TRACE PORTABLE

Field/bench applications—built-in charger and battery pack
up to 2 hours operation per L:hrtlﬂij 5X harizontal
magnification—high brightness CRT—front pane! trace rotator

[ useaste
MAXIMUM
| BANOWIDTH
1

MAXIMUM
TRIG FREQ

EMH 7
30 MHz

VERTICAL

SENSITIVITY
5mV per div

All Include high quality 1:1, 10:1 hook on probes, instruction/service manual with schematic and compenent layoul. | year warranty.

MINI-100 COUNTER  C1-707 DIGIT 525 MHz

$119.95

__m._ i

CMARGER, MICAD BATTERIES.
AC ADAPTER INCLUDED

$139.95

SENSITIVITY
i -

AC ADAPTER

BRL]

WIRLD. INCLUDES

ACEURACY
TPPM |
“1PPM |
PP |

1
|
|

CT-909 DIGIT 600 MHz

CT-50 8 DIGIT 600 MHz

CT-1259 DIGIT 1.2GHz

WIRED INCLUDES
AC ADAPTER

$169.95
| DiGITS | RESOLUTION | PRicE
7 KH | 11885

Mz W0Hz, 100Kz 13995
0 Tz Hr, WMz To

$189.95

T

_..6

WIRED INCLUDES

WIRED INCLUDES
AL ADAPTER

AC ADAFTER

$189.95

RAMSEY FREQUENCY COUNTERS

Ramsey Electronics has been manufacturing electronic
test gear for over 10 years and is recognized for lab qual-

ity products at breakthrough prices. Our frequency coun-

4 ters have features and capabilities of counters costing
J. 10 Hz-600 MH; twice as much. BP-4 Nicad battery pack for CT-70,

| <womvioewomm: | it . CT-90 and CT-125 Frequency Counters. $8.95 v 18

RAMSEY D-4100
COMPACT
DIGITAL
MULTITESTER

$2495

lex leads and
battery included

Compact sized reliability and accuracy
This LCD digital multitester easily fils in
your pocket, you can take itanywhere. it
teatures full overload protection « 3
digit LCD readout # recessed input jacks
 safety probes = diode check function
« 2000 hours baltery lile

RAMSEY D-5100
HANDHELD DIGITAL
AUTORANGING
METER

$49.95

Includes Probes
1 Yoar Warranty

Has TOUCH-HOLD feature to allow read-
ings 1o be logged or referred to before
making the next reading. Up ta 10 AMP
current capability and a continuity func-
tion which beeps on zero Ohms

VIDED MODULATOR

otverts any TV 10 vided monilos -
table. ting rendb 5 BV
AcCEf i ol Bt it on the
market Complote kit V-1

VOICE ACTIVATED
SWITCH

® activated switch

AGCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug
High impedance probe. light loading
Low pass probe. audio use

Direct probe, general purpose use
Tilt bail. for CT-70,90,125. . . .

- 1 W
MB-1 K

i Laea S i e o

$5.95

WHISPER LIGHT

BEhng kil smail

BN-SKi

(50 Mz TIME BASE
Runy on &% VI

TB-6 K 55-50
ey $9.95

 PHONEORDERSCALL _
s 716-586-3950 §

TELEX 466735 RAMSEY CI
FAX 716-586-4754

PR-2 COUNTER PREAMP

The PA-2 is ideal lor measuring weak signals
from 1010 1,000 MHz » flat 25db gain = BNC
connectars = great for sniffing RF = ideal
receiverd TV preamp

PS-2 AUDIO MULTIPLIER

The PS-2 is handy tor high resolution audio
resolution megasurements, multiplies Up in
frequency ® great for PL tone measurements
« multiples by 10 or 100 « 001 Hz resolution
& built-m signal preamp/ conditioner

PS-10B 1 GHz PRESCALER

Extends the range of your present counter 1o
1GHz @ ; \wide by 1000 cir

$4495

wired includes
AL sdapter

PR-2kI 539.95

$6995

wireg
P52 kit $49.95

$8995

wired includes
AL adagher

TELEPHONE
TRANSMITTER

Low cont with protes

s14.

FRKI

RAMSEY ELECTRONICS, INC.
2575 Baird Ave.—Dept. HR
Penfield, N.Y. 14526




convert a $25 CB HT

for 6 meters

New crystals, alignment
put you on the air

Radio Shack’s new TRC-501 is intended for un-
licensed 49-MHz CB operation. While most units sold
for this band commonly use a-m and super-regener-
ative receivers, this unit is a unique full-fledged fm
transceiver aimed at the semi-professional user who
needs inexpensive, very local communications. At its
low price (about $25), this unit obviously can’t be com-
pared with commercial quality HTs — but it still rep-
resents a surprising value for Amateur experimenters.
This article shows how to convert this transceiver for
the 6-meter Amateur band.

The schematic supplied with the transceiver is un-
fortunately very tiny and impossible to read. (I did try
enlarging the print to produce a more legible copy, but
the optical limitations of my copying machine pro-
duced only larger, even more illegible prints.) Since
very little other useful technical information accom-
panies the transceiver, I'll provide a quick description
of the circuits used in this frugally engineered package.

receiver

The rf amplifier is a commaon-base stage. Most of
the front-end selectivity is provided by L2, the inter-
stage coupling transformer between the rf amplifier
and mixer. Another bipolar transistor serves as the
mixer stage. The first of two ceramic filters, an inex-
pensive wideband 10.7-MHz type commonly found in
fm broadcast i-f stages, follows the mixer. A third-
overtone crystal oscillator provides LQ injection.

The heart of the receiver is a Motorola MC1355 in-
tegrated circuit. This chip provides all of the i-f func-
tions, including the second LO oscillator and mixer,
fm detection and audio squeich circuits. The second
i-f is on 455 kHz. The ultimate receiver selectivity is
determined by the 455-kHz ceramic filter. An LM386
audio amplifier delivers surprisingly good audio.

transmitter

The transmitter signal starts with a 16-MHz oscil-
lator, triples, and finally ends up in a low-power am-
plifier stage. Direct fm — via a varicap modulator —
is applied to the 16-MHz oscillator. A deviation con-
trol {RV1) is included in the audio chain. The internal
electret mic element produces good quality audio.

order crystals

The first thing to do is order the crystals for the
desired receiver and transmitter channels. The trans-
mitter crystal operates at one-third the actual trans-
mitting frequency. For example, for 52.525-MHz (the
national simplex channel), order a crystal for 17.508333
MHz.

The receiver crystal operates 10.7 MHz below the
desired receive frequency. Again, using 52.25 MHz as
an example, the crystat would be on 41.825 MHz. Spe-
cify a third-overtone series-resonant cut when or-
dering.

Most crystal companies will gladly, and without
cost, correlate new crystals against customer samples.
For best results | suggest carefully removing the crys-

By Peter Bertini, K1ZJH, 20 Patsun Road,
Somers, Connecticut 06071
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tals from the TRC-501 and sending them along with
your order. They'll be returned undamaged. Since |
chose to order my crystals before the TRC-601 was
available, | gambled and guessed that a 20-pF ioad
capacitance was correct for the transmit crystals. | was
wrong, and the transmitter was nearly 25 kHz low in
frequency. By inserting a 22-pF capacitor in series with
the crystal, | was able to persuade the crystal to oscil-
late on the proper frequency. This involved cutting a
run on the bottom of the board. | strongly recommend
sending the 49-MHz crystals to the crystal company
for proper correlation on the new frequencies. Men-
tion that these crystals are for 49.830-MHz operation.
Otherwise, I'd suggest ordering crystals about 8.333
kHz higher in frequency than calculated to correct for
my errors. (For 52.525 MHz, the crystal would be at
17.516666 MHz instead of 17.508333 MHz when spec-
ified for 20-pF load capacitance, fundamental cut.)
Also be sure that the new wire lead crystals are phys-
ically no larger than the ones supplied with the TRC-
501; if they're larger, you’ll find (as | did) that you
won't be able to fit the radio back into its case with-
out expending considerable effort in repositioning the
crystals. Most crystal manufacturers will have no prob-
lem in supplying a crystal package equal to or smaller
than those supplied with the TRC-501.

disassembly

Opening the TRC-501 is somewhat of a challenge.
Start by removing the belt clip from the rear of the
radio and the battery compartment cover. This will ex-
pose a single phillips-head screw which must be re-
moved. The front and rear covers are clamshelled
together; looking into the battery compartment reveals
two of the four plastic clips locking the pieces to-
gether. Try to pry the case open carefully while work-
ing on one of the small exposed hooks with a pick or
small screwdriver. Once the case pops open, be care-
ful not to misplace the call button or push-to-talk bar.
The call button must be reinstalled exactly as removed
upon reassembly — the button’s switch shaft-hole is
not symmetrically oriented.

Once the pc board is exposed, remove the phillips
screw located at the top of the board. The board may
be lifted and laid to one side of the front of the case,
but be careful not to stress the speaker or mike leads
unduly. Note that the component part numbers, refer-
enced to the schematic, are silkscreened on the com-
ponent side of the board. Remove the solder from the
leads mounting crystals X2 and X3 carefully. Once the
holes are completely clear of solder and the leads are
free, remove the crystals.

transmitter alignment

When the new crystals arrive, install the transmit
crystal at X3 and the receive crystal at X2. Receiver
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alignment requires an adjustable level signal source.
Transmitter alignment requires a field-strength meter
and some means of setting the frequency; either a
counter or receiver equipped with a zero discriminator
meter will be useful.

{ found it easiest to tune the transmitter using a field-
strength meter. Coils L6, L5, and L1 are peaked for
maximum field strength with the antenna fully extend-
ed. These three coils are clustered together in the low-
er right-hand section of the pc board, below crystal
X3. Repeak the coils several times until no further im-
provement is noted. Transmitter frequency is adjust-
ed by coil L7, directly above X3. The coil wax should
be removed befaore the coil is adjusted. Heat the wax
with a small iron and use tissue paper to wick away
the wax when it's molten. The coils might tend to peak
with cores almost fully removed from the forms. By
going further into the forms (i.e., clockwise, rather
than upwards) there's more adjustment for raising
frequency.

The transmitter deviation is controlled by RV1,
located above X3. The audio sensitivity is very good,
and the deviation limiting is excellent, as is the modu-
lation symmetry and quality.

receiver alignment

When crystal X2 is installed, a strong local signal
should be audible. If not, the crystal may not be os-
cillating, and a slight readjustment of L4 may be need-
ed. Remove the coil wax from L4 before adjusting. Coil
L4 is below X2 in the bottom left-hand corner of the
board. Receiver alignment is done by setting coils L4
and L2 for best quieting on a weak signal. Coil L2 is
located near center at the board bottom. If the audio
sounds slightly distorted, adjusting coil L4 will clear
up the problem. (Although the factory setting is just
fine, coil L3 may be adjusted for best recovered audio.)

performance

Because | had some difficulty finding a true 50-ohm
termination point in this transceiver, the actual per-
formance specs may be better than those I've mea-
sured, and certainly no worse. The manufacturer
specifies 0.5-uV sensitivity for 20 dB-s/n; | measured
about 2 V. Transmitter power is rated at 10,000 xV/M
at 3 meters, the maximum allowed by the FCC for un-
licensed 49-MHz operation. Actual power, with a fresh
alkaline battery, was measured at + 11 dBm (roughly
10 mW).

There’s a dearth of 6-meter fm activity here in Con-
necticut, and |'ve converted only one of these units
so far, so | can’t boast about great DX contacts made
with the TRC-501. For local line-of-sight communica-
tions, | suspect the TRC-501 will be hard to beat.

ham radio
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WIRED
$880
$980

KIT
$630
$730

6M,2M, 220
UHF

(Also available for commercial bands!)
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L
FEATURES:
*SENSITIVITY SECOND TO NONE!
*SELECTIVITY THAT CAN'T BE BEAT! Both B pole xial

= 10008 at + 12kHz.  Hehcal

resonator front end to combat desense & intermod

0.15uV Typ

filter & ceramic hilter for

sFlutter-proof squelch, Automatic frequency
separate spkr amphfier

*CLEAN, EASY-TUNE TRANSMITTER, up 1o 20W output
S0OW with additional PA

contraol,

*TD-2 DTMF DECODER/CONTROLLER kit only $78
Full 16 digits, 5 functions, toll call restrictor, program-
mable. Much more. Great for selective calling too!

«AP-1 AUTOPATCH kit only $78. Reverse patch & phone
line remote control std

#AP-2 Simplex Autopatch. Use with above

*CWID kit, new low price $48
Field programmahle, timers, the works'

«COR-2 kit. 538 Audio mixer, local spkr amphfier, tail &
time-out imers

*COR-3 kit, $48, with courtesy beep
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*M0-202 FSK DATA MODULATOR kit $38
1200 baud digital or packel radio signals through any

Run up to

FM transmitter
*DE-202 FSK DATA DEMODULATOR kit $38

65-E Moul Rd.; Hilton NY 14468-9535

[ High quality equipment at reasonable prices surely |
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GaAs FET PREAMPS

at a fraction of the cost
of comparable units!

LNG -(*)
GaAs FET
PREAMP

onNLY $49!

WIRED/TESTED

FEATURES:

*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dB, depending on freq

*Wide Dynamic Range: to resist overioad
sStable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46.56, 137-150
150:172.210-230. 400-470, or B0OO-960 MHz

LNW -(*)
MINIATURE
GaAs FET
PREAMP

Unbelievably
Low Price - - -

i

onNLY $19/kit,
$34 Wired/tested

except designed

for low cost & small size. Only 5/8"W x 1-5/8” x
3/4"H. Easily mounts in many radios

GaAs FET Preamp
similar to LNG,

* Specify 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 ,:Q @

ONLY $59/kit,
s 7 9 wired/tested

GaAs FET Preamp with features similar to LNG
series, excepl automatically switches out of line
during transmit. Use with base or mobile
transceivers up to 25W. Tower mtg. hardware
supplied.

* Specily uning range desired: 120-175, 200-240, o

400-500 MHz

-
-
-
-
-

*FM EXCITERS.
Kits only $68. Wit $146
TCX0 and xtal oven available
2Wcont. Up to 3W intermittent

*TAS1 for 10M, 6M, 2M, 150-174, 220 MHz.

*TA451 for uht
FCC TYPE ACCEPTED FOR COMMERCIAL BANDS

*VHF & UHF LINEAR AMPLIFIERS. For FM or 558
levels from 10 10 45 Watts. Several models. kits starting
at $T8

Power

*R144/R220 FM RCVRS
for 2M, 150-174, or 220 MHz
0.15uV sens, H-pole xtal & 10 pole ceramc i1 lilters
helical resonator front end for excephional selectivity
= 100dB at + 12kHz (best available anywhere!) Flutter
proof squelch, AFC tracks dnfting xmtrs. Xtal oven
avail. Kit$138, wit $198
*R451 FM RCVR. Same as above but UHF
front énd. 0.2uV sensitivity. Kitonly $138, wit $198
*R76 VHF FM RCVR for 10M. 6M. 2M, 220. As above, but
wio AFC or helres. Kits only 59810 $118
*R110 VHF AM RCVR for VHF aircraft or ham bands or
UHF. Kitonly $98

Tuned line

HRA -(*)

HELICAL

4 RESONATOR
46 5 PREAMP
E=Hdnfa '/ ONLY $49 VHF
T2/  or$64 UHF
Low-noise preamps with helical resonators

reduce intermod & cross-band interference in
critical applications

* Specity tuing range desired 143-150, 150-158, 158
162, 162-174, 213.233, 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 j
class mail. I enclose $1 ($2 for overseas air mail).
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City _ State/ZIP
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NOW—FCC TYPE ACCEPTED TRANSMITTERS,
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For 558, CW, Model XV2

ATV FM, etc Kit$79

Can be linked Wired $149

with receive conv {specily band)
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Linear PA's For UHF\;

available up to Model XV4
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Wired $139 T 432436

« Order by phone or mail » Add $3 S&H per order
(Electronic answering service evenings & weekends)
« Use VISA, MASTERCARD, Check, or UPS COD.
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DX FORECASTER

Garth stonehocker, KORYW

summertime DX

You’'ve probably noticed some
changes in operating conditions be-
tween this spring and summer’s DX
season. One obvious difference is that
the daytime bands are open for more
hours, from early morning till late
evening. This translates to more hours
for DXing during your summer leisure
time.

Even though the 15- and 20-meter
bands are open for long skip, the 10-
and 12-meter bands don’t open often,
and when they do, they're not open
for very long. Signal levels also appear
to be down. All these effects are at-
tributable to the fact that the sun isin
the northern hemisphere. During the
daytime, the sun’s ultraviolet light
generates a thicker, more dense iono-
sphere over a larger area. Because this
increase in ion production occurs in
the D, E, and lower F regions of the
ionosphere (i.e., 48 to 100 miles above
the surface of the earth), it's more
difficult for ions to diffuse and drift
upward to the higher F2 layer, about
180 miles .above the Earth. Conse-
quently, the maximum usable frequen-
cies (MUFs) don't build up as high in
summer as they do during the other
seasons of the year. The lower MUF
signal loses more of its energy as it
travels through the thicker, more
dense D, E, and lower F regions. The
loss can be up to 7 dB on 20 meters
in the mid-latitudes. As a result, sum-
mertime long-skip conditions on 10
and 12 meters include shorter open-
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ings — if the bands are open at all —
and weaker signal levels. Thunder-
storm noise is also prevalent.

So what can we say that’s positive
about this season? Well, there are
sporadic E short-skip openings. The
upper bands retain their MUFs longer,
and the MUFs are higher and nearly
constant over the north polar regions
because of the continuous daylight
there. The sporadic E openings (up to
1200 miles and muitiples) produce sig-
nal levels that are sometimes 25 dB
greater than those received during
long skip; they also account for 6-
meter (and lower) band openings for
a few hours nearly every day. You can
also expect an improvement in 20
meters, with long-skip paths increas-
ing in duration and available in more
northern latitudes. This opportunity
may provide contacts you haven’t
thought of working before. So the
summer season is good for some de-
cent DX after all!

last-minute forecast

The month opens with the lower
bands favored in spite of the high
probability of thunderstorm QRN in the
late afternoon and evening. Solar flux
levels are expected to be low during
the first and second weeks; work DX
from early morning till noon. A typical
day might start with a mix of short-skip
propagation from Sporadic E openings
around sunrise and long-skip paths
from the darkness periods traveling
from the west but shifting to the east.
As the sun rises — and with it, the
ionospheric layer and consequent sig-
nal absorption — expect short-skip
conditions to reoccur. If the signals
weaken too much, move up to 15 or
20 for awhile. Look for Eg openings
closer to noontime. Try the higher
bands for Eg also. These higher fre-
quencies are expected to be best
around August 20. Don’t expect many
transequatorial one-long-hop openings
this summer, but look for the Eg open-
ings to the south. Geomagnetic distur-
bances may be experienced around

August 4, 17, 22, and 28. These dis-
turbances will affect the nighttime
bands the most. '

For the VHF/UHF enthusiast, the
moon's perigee will occur on the 8th,
with the full moon on the 9th. The Per-
seids meteor shower will occur from
the 10th to the 14th, with a maximum
rate of better than 50 meteors per hour
expected on the 11th and 12th. This
is an excellent shower to work with.

band-by-band summary

Six-meter sporadic E short-skip con-
ditions will occur for 30 minutes to a
couple of hours around local noon on
some days, for this last good month
of this summer’'s Eg season. Expect
about 1000 miles per hop.

Ten, twelve, and fifteen meters will
experience quite a few short-skip Eg
openings and some long-skip openings
during the 27-day solar flux peaks to
southern areas of the world during
daylight hours. Fifteen meters will be
best for only an hour or two as the
maximum usable frequency decreases
during the late afternoon.

Twenty, thirty, and forty meters will
be useful for DX communications to
most eastern, western, and northern
areas of the world during daylight
hours and into the evening almost
every day, via long skip to 2000 miles
per hop or by means of short-skip Eg,
with 1000-mile hops. The period of
daylight is still relatively long, but will
be noticeably shorter by the end of the
month.

Thirty, forty, eighty, and one-sixty
meters are all good for nighttime DX,
even though the background noise is
severe in the evenings. The direction
of the openings will rotate around from
the east to the south and then west-
ward toward the morning. if you want
to avoid thunderstorm QRN, Sporadic
E propagation may be helpful in the
early evening toward the east and
south. Try the early morning hours for
communication paths to the west and
monitor WWV or WWVH on 2.5 and
5 MHz as beacons.
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*Look at next higher band for possible apenings.
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universal temperature

probe

The 80T-150U Universal Temperature Probe
from the John Fluke Manufacturing Company,
Inct, is a measurement accessory that converts
any digital multimeter into a thermometer. The
80T-150U uses a P-N junction temperature sen
sor housed in a low thermal mass tip to provide
fast, highly accurate readings,

Switch-selectable for readouts in F or C, the
B0OT-140U can make temperature measurements
of live circuits, with 360-volt peak ac standoff
capability. Small components can be accurately
measured without cooling caused by the mass
of the probe tip.

The 80T-150U has a range of - 58 to + 302
degrees F [ - 50 C to + 150 CJ. lts basic accur-
acy is 1.8 degrees F (1 C) from 32 to 212
degrees F (0 to 100 C), thereby providing more
accurate readings than most thermocouple de

vices. The unit uses a standard 9-volt battery,
with a built-in battery check feature using the
external DMM. Average battery life is 1600
hours.
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The BOT-150U has a suggested U.S. list price
of $129.

For more information, contact John Fluke
Manufacturing Company, Inc., P.O. Box C9090,
Everett, Washington 89206.

Circle 1301 on Reader Service Card.

new tuning indicator

MFJ Enterprises, Inc. has released a new tun
ing indicator for users of TAPR TNC-1s, TNC-2s,
and clones such as the MFJ-1270.

The MFJ-1273 ($49.95) lets you tune in hf,

W) THC 3 PACKET RADSD
TUNBGG SDeC A TOR

m — g e -
LT

0OSCAR and other non-fm packet stations fast
because it shows you in which direction to tune
your radio. Just center a single LED and you're
precisely tuned in to within 10 Hz.

Twenty high-resolution LEDs and wide fre-
quency coverage make tuning easy.

The MF.J-1273 tuning indicator plugs into the
MFJ-1270 and all TNC-1s, TNC-2s, and clones
that have the TAPR tuning indicator connection.

This MFJ product comes with a double guar-
antee. If ordered directly from MFJ, it may be
returned within 30 days for a prompt refund (less
shipping). It's also covered by MFJ’s one-year
unconditional guarantee.

For more information, contact MFJ Enter
prises, Inc., P.O. Box 494, Mississippi State,
Mississippi 39762.

Circle #302 on Reader Service Card.

ATV exciter/modulator for

33 cm

P. C. Electronics’ Model TXA5-33 1-watt ATV
exciter/ modulator board for the 33-cm (902-928
MHz) band allows Amateurs of Technician class
license or higher to transmit live-action color or
black and white composite video from cameras,
VCRs, or computers to other hams.

Most ATV activity has been on the 70-cm
(420-450 MHz) band up until now. By also having
a 33-cm ATV station, hams can now run full
duplex video and audio crossband with another
station on 70 cm. The TXA5-33 board should
also make putting up a short-distance video link,
crossband ATV repeater, bulletin board video
repeater, and public service applications such as
Space Shuttle video and weather radar video
easy — without tying up one or both of the usual
70-cm ATV channels.

The 3 x 5-inch wired and tested TXA5-33
board accepts the standard 1-volt peak-to-peak
composite video from any source. For sound,
the P.C. Electronics FMAS or XFMAS Sound
Subcarrier board is connected to the 4.5-MHz
input pad of the TXAB-33 modulator circuit. The
board takes 12 to 14 Vdc. At 13.8 Vdc, the board
draws about 400 mA and puts out over 1 watt
PEP into 50 ohms on the sync tip.

Using the 1-watt TXA5-33 and 23-element
Tonna 20923 beams (16.2 dBd), the snow-free
line-of-sight video range is 10 miles. This distance
assumes a 4.2-dB loss in 100 feet of Columbia
1180C or Belden 9913 coax and the P.C. Elec
tronics TVC-9G GaAsFET Downconverter ahead
of any good TV set tuned to channel 3. Distance
will be greater with shorter coax length or by
mounting the antenna on the downconverter
levery 6 dB doubles the distance).

Video quality is about as good as what you'd
see fromyour own camera on your home VCR.
The TV set's i-f bandwidth is the major limita-
tion on resolution. Since ATV uses the same
standards as broadcast TV, receiving is as easy
as connecting a downconverter and antenna for
Amateur frequencies to your TV set or VCR
tuner set for channel 2, 3, or 4, depending on
which one is unused in your area,

The TXA5-33 transmitter board is priced at
$139; the TVC-9 GaAsFET downconverter board
at $69; and the TVC-9G downconverter — ready
to go in a cabinet with power supply — is $109.
The Tonna 20923 23-element Yagi is $59. All
prices include UPS surface shipping in the con-
tiguous USA.

For a complete catalog of product informa-
tion, contact P.C. Electronics, 2622 Paxson
Lane, Arcadia, California 91006.

Circle #303 on Reader Service Card.

1.2-GHz transceiver

ICOM has announced the release of its com
pact new IC-1200, a 1.2-GHz transceiver for
mobile or base operation that covers 1240-1300
MHz.

Featuring a simple-to-use front panel and a
large LCD readout with an automatic dimmer cir-
cuit, the IC-1200 has 21 memory channels, 10



watts output power (including a low-power
position for Novices), and memory scan. All
subaudible tones are built-in.

The IC-1200 incorporates ICOM's AFC (Auto-
matic Frequency Control) function, which auto
matically adjusts the receive frequency to the
frequency of the transmitting station.

Two new options for the IC-1200 are the
UT-28 digital code squelch unit, which incor-
porates a system of digital coding and decod-
ing, and the UT-29 tone squelch unit, which
encodes and decodes subaudible tones.

For further information, contact ICOM America
Inc., 2380 116 Avenue N.E., P.O. Box C-90029,
Bellevue, Washington 98009-9029.

Circle 304 on Reader Service Card.

packet radio handbook

In the new Packet Radio Handbook from TAB,
Jonathan Mayo, KR3T, covers just about every:
thing a beginner needs to know to put a packet
radio station on the air. In addition, he discuss-
es the history and development of packet radio;
the people and organizations who introduced it
to Amateurs; using packet with other modes for
emergency communications and traffic handling,
and more.

For newcomers, the book serves as a com-
prehensive introduction to packet radio theory
and operation. Experienced operators will find
a thorough review of basic techniques, along
with more detailed technical information about
modulation methods and networking principles,
the use of protocols such as AX.25 and VADCG,
an explanation of how TNCs work, and a dis-
cussion of bulletin board operation,

Also included are a complete glossary of com-
mon packet radio terms, listings of available
equipment, and names and addresses of pack-
et manufacturers, clubs, and newsletters.

The Packet Radio Handbook can be ordered
from Ham Radio’s Bookstore for $14.95, plus
$3.50 shipping and handling.

software for Novices

Heathkit's updated computer-assisted instruc-
tion (CAI) software offers FCC-approved ques-
tions for all five Amateur Radio examination
elements, including the latest Novice, Tech-
nician, and General class examinations. Menu-
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driven programs on disk feature all nine sub
elements plus the entire data base of FCC
approved guestions. Users can create sample
tests with multiple-choice questions and a CW
practice program.

The software can be used with Heathkit,
Zenith Data Systems, IBM, and other PC
compatible computers.

For information, contact Heath Company,
Department 150-905, Benton Harbor, Michigan
40922, (In Canada, contact Heath Company,
1020 Islington Avenue, Department 3100, Tor-
onto, Ontario M8Z 523.)

Circle #£305 on Reader Service Card.

new terminal program
for C-64, 128

Kantronics has introduced a comprehensive
terminal program written for use with the Com-
modore 64 and 128 computers. Offering spht
screen display, message buffers, disk storage,
a type-ahead buffer, and other features, the
C-128 program runs in 128 mode and provides
for 80-character lines. It be used with almost all
the Kantronics “‘smart’’ modems, including the
KPC-1, KPC-2, KPC-4, KPC-2400, KAM, and
UTU-XT/(P). Kanterm 64 and 128 are included
on a single diskette. The suggested retail price
is $29.95.

For details, contact Kantronics, 1202 E. 23rd
Street, Lawrence, Kansas 66046,

Circle #306 on Reader Service Card.

compact VHF amplifier

The HL-160V25A is the compact version of the
HL-160V25 VHF amplifier. The HL-160V25A has
all the performance of the original, with a sim-
plified control panel to reduce costs without
sacrificing quality.

Multi-mode operation for FM, SSB, and CW
plus a new GaAsFET type internal pre-amplifier
make the HL-160V25A the best choice for high-
power mobile or base operation with today's
25-watt output radios. The HL-160V25A pro-
duces 160 watts output from 25 watts drive
across the entire 2-meter band. The amplifer can
be keyed by a remote contact or by the rf signal
from the transceiver or transmitter.

Currently in stock at local Encomm, Inc. deal-
ers, its suggested retail price is $269.95. For
details, contact Encomm, Inc., 1506 Capital,
Plano, Texas 7507.

Circle #307 on Reader Service Card.
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new dual-band antenna
coupler

Larsen Electronics, Inc. has introduced its new
AD-2/70 Dual-Band Antenna Coupler, which
allows simultaneous operation in both VHF and
UHF bands with a common dual-band antenna.

The AD-2/70 will connect separate VHF and
UHF radios with a common dual-band antenna,
such as one from the Larsen 2/70 series, or allow
separate VHF and UHF antennas to be used with
a single-port dual-band radio.

The Dual-Band Coupler, designed for opera
tion in Amateur 2-meter and 70-centimeter
bands, can be used for commercial VHF and
UHF applications as well. Crossband isolation is
suppressed to -50 dB or more, permitting
interference-free simultaneous transmission or
reception. Maximum power rating is 200 watts
PEP compaosite VHF/UHF power.

For additional infermation, contact Larsen
Electronics, Inc., P.O. Box 1799, Vancouver,
Washington 98668.

Circle #312 on Reader Service Card.

weather satellite converter

Hamtronics, Inc. recently announced a new
receiving converter for reception of weather fax
pictures transmitted from satellites operating in
the 137-MH:z band. Basically a modified version
of the CA144 2. meter Amateur converter, the
CA137-28 Converter translates all signals
received in the 136-138 MHz satellite band for
reception on tunable 28-30 MHz wideband fm
receivers. To make the conversion in dial fre
quency, simply subtract 108.000 from the fre-
quency you want to receive. The receiver uses
a low-noise front end to provide sensitivity of less
than 0.2 uV. It operates on + 13.6 Vde at 30 mA.

The CA137-28 Converter is available in three
versions: wired and tested in the 4 x 4 x 2-inch
cabinet shown at $69; in kit form at $49; and a
kit for just the pc board maodule (less case) at
$39. Shipping and handling is $3.

GaAsFET preamps of various types are also
available for this band for those who'd like to
take advantage of reduced cable loss by mount
ing a preamp at the antenna. An LNG-144 GaAs-
FET preamp enclosed in a 2 x 2-inch metal case
is $49 wired and tested. An LNW-144 Preamp,
which is the same basic circuit without a case,
is available for $34 wired and tested or $19 in
kit form. All three have a noise figure less than
1 dB. By using one of these preamps, the sen-
sitivity of the converter can be made as low as
0.1 uV.

Other Hamtronics products include VHF and
UHF transmitter and receiver modules and com
plete repeaters, 202" -type fsk modulators and
demodulators for digital data interface, low-noise
GaAsFET receiver preamps, 806-MHz scanner
converters, transmitting and receiving convert-
ers for various amateur bands, VHF and UHF am
receivers, repeater COR and CWID units, sim-

plex and repeater autopatches and DTMF de
coders, and many other products related to VHF
and UHF fm systems,

For a complete 40-page catalog of Hamtron-
ics™ products by return first-class mail, please
send $1 ($2 for overseas mailing) to Hamtron
ics, Inc., 65-F Moul Road, Hiltan, New York
14468-9535.

new interference suppres-
sion device

Computeradio has announced the availability
of a new rfi suppression device, the TEXPRO
Snap-0n-Choke, which simplifies the application
of an anti-interference technique that has long
been appreciated by experts. Useful for mini-
mizing interference to radios, TV sets, VCRs, TV
converters, computers, digital data cables, tele-
phones, process control and telecommunications
systems, The TEXPRO Snap-On-Choke consists
of a two-piece ferrite core and a plastic clamp.
Its performance is similar to the toroidal ferrite
cores, and is effective within a 0.5 to 200 MHz
range. The choke can be clamped onto cables
of a diameter up to 10 mm (0.4 inch) or can take

many turns of a thinner cable that will fit in the
opening (9.9 x 21,6 mm). Installation does not
require the removal of connectors or the un
soldering of connections — and doesn’t void the
warranty on equipment. A number of chokes can
be snapped together if necessary.

The TEXPRO Snap-On-Choke is a “‘common
mode’ choke that reduces radiation from the
currents associated with cables — even shield-
ed cables — acting as transmitting or receiving
antennas. They can be used in place of a balun
at the antenna feedpoint.

Single chokes are priced at $4.00 each. A
package of four costs $15.00 plus $2.00 for ship-
ping. Chokes come with a specification sheet
and installation instructions. If you're not satis-
fied, you can return them within 30 days for a
refund (less shipping).

For more information, contact COMPU-
TERADIO, Box 282, Pine Brook, New Jersey
07058.

Circle F308 on Reader Service Card.



computer-aided design

RF Notes No. 1, Version 3.0, aids in the de
sign of resonant circuits, filters, basic stripline
and microstrip projects, as well as cross-product
and VSWR analysis. Version 3.0 incorporates im-
proved schematic and graphics, in addition to
allowing on-screen “'what if"" calculations. Priced
at $85, the fully menu-driven program is easy to
use and includes tutorial sections.

For details, contact Etron RF Enterprises, P.O.
Box 4042, Diamond Bar, California 91765.

Circle F309 on Reader Service Card.

five new antennas

Mirage has announced the release of five new
antennas, including three omnidirectional anten
nas of a “closed J" design and two upgraded
designs for 440 MHz designed with through-the-
boom elements rather than molded-on elements,
for greater durability. ATV users will be espe-
cially interested in the 440-10X and 440-6X
models, which were designed to replace the
440-6 and the 440-14.

Mirage will continue to replace parts and ser
vice older models. For details, contact Mirage/

KLM Communications Equipment, Inc., P.O.
Box 1000, Morgan Hill, California 95037.

Circle #310 on Reader Service Card.

novice “quick course”’

In his new 21-day code and theory course,
consisting of two long-play, stereo code cas-
settes and a fully illustrated Novice voice-class
license preparation manual, Gordon West covers
learning the code in a humorous and educational
manner. The cassette code learning course is
designed for students with absolutely no back-
ground in code copy.

Written by West and Fred Maia, W5YI, the
accompanying manual includes every Novice
class exam question, plus a thorough explana
tion of each as well as a discussion of each of
the right and wrong answers. Several other
chapters cover a detailed introduction to the Am-
ateur Radio service.

Both the tapes and the book contain sections
specifically for hams preparing administer the
Novice test. An FCC Form 610 as well as a sam-
ple examination are included, as is a full-color
ICOM frequency-band chart.

ERicoM mﬁ

The course is availlable through local dealers
or directly from Gordon West Radio School,
2414 College Drive, Costa Mesa, California 92626
for a total cost of $19.95 plus $2.00 for postage
and handling.

Circle 1311 on Reader Service Card.
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In 1937, Stan Burghardt (W@IT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and

Dependable *‘S-E-R-V-I-C-E"’!

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same “‘fair’
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90-day parts and labor warranties on selected pieces

And always remember:

— WE SERVICE WHAT WE SELL —

Write today for our latest Bulletin/Used Equipment List.
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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
Deat!

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

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off 1-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

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

HONOQLULU 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, ID 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

lllinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM STATION

220 N. FULTON AVE.

EVANSVILLE, IN 47710

812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

SASE for New & Used Equipment List.

Ham Radio’s guide to help you find your loca.

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)

37677 W. SIX MILE RD.

LIVONIA, MI 48152

(313) 591-7745

Solar Electric Power for Repeaters,
Ham Shacks, Packet Radio.

Call Paul, WD8S8AHO

Minnesota

TNT RADIO SALES

4124 WEST BROADWAY

ROBBINSDALE, MN 55422 (MPLS/ST.
PAUL)

TOLL FREE: (800) 328-0250

In Minn: (612) 535-5050

M-F 8 AM-6 PM

Sat 9 AM-5 PM

Ameritron, Bencher, Butternut, ICOM,
Kenwood

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
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

. YOUSHOULD BE HERE TOO!
D ea]er S. Contact Ham Radio now for complete details.
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Imateur Radio Dealer

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

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

SAT 9am-7 pm

VISA/IMC

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.

North Carolina

Ohio

AMATEUR ELECTRONIC SUPPLY
28940 EUCLID AVE.

WICKLIFFE, OH44092(Cleveland Area)
216-585-7388

Ohio Wats: 1 (800) 362-0290

Qutside Ohio: 1 (800) 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-9PM

Sun  12-6PM
We buy and sell all types of electronic
parts.

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 |-270 and airport.

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for over 30 Years

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 — Greal
Service. Factory authorized sales and
service.

Hours: M-F 10-6; SAT 9-3

MISSION COMMUNICATIONS
11903 ALEIF CLODINE

SUITE 500 (CORNER HARWIN &
KIRKWOOD)

HOUSTON, TEXAS 77082

(713) B79-7764

Now in Southwest Houston—full line
of equipment. All the essentials and
extras for the ""ham.”

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Outside Wisc: 1 (B00) 558-0411
M-F 9530 Sat 93

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

ICOM, Bird, Cushcraft, Beckman,
Larsen, Amphenol, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
Tokyo Hy-Power Labs, WELZ, Daiwa,
Sony, Saxton, Vibroplex, Weller.

Invitation to Authors

ham radio welcomes manuscripts
from readers. If you have an idea for
an article you'd like to have considered
for publication, send for a free copy
of the ham radio Author's Guide.
Address your request to ham radio,
Greenville, New Hampshire 03048
(SASE appreciated).

Tennessee

Foreign Subscription Agents
for Ham Radio Magazine

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, etc.

F & M ELECTRONICS

3520 Rockingham Road

Greensboro, NC 27407
1-919-299-3437

9AM to 7PM Closed Monday

ICOM our specialty — Sales & Service

Texas

MADISON ELECTRONICS SUPPLY
3621 FANNIN

HOUSTON, TX 77004
713-520-7300

Christmas?? Now??

Ham R Austiia
Harn Ustwes
Postiach 2454

D 7850 Loerrach
Wesl Germany

Ham Pada Beigum
S SO0
Biussetsestoenweg 416
B-9218 Genl

Ham Aago Holtand
Postbus 413

ML THO0 Ar Emmen
Haolliend

Ham Fac £ urope

Bos 2084

5194 02 Upplands Vasty
Sweden

Ham Aadio France

S Ebetrodic

20 tes, Ave des Clasons
FAR000 Ausaime

France

Ham Madao Garminy
Kty Uobor
Postlach 2454

D 7850 Losrrach
West Germany

Canada

Send orders to

Ham Rado Magasne
Greonvile NH (3048 USA
Prices m Canadiar. funds
tyr SA) BS 2 yry $TA S
3 yis 99990

Ham Radso faly
Via Maraisgo 15
120134 Malana

Haly

Ham Flado Sealretland
Kann Lleber

“Posttach 2454

D-7850 Loetrach
Weal Germany

Ham Padio England

o ASGE
Lambda House

Crantsire Fosd

Potters Bl

Hems ENE LW

England
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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.

THE ORIGINAL HAM SACK. Deluxe soft padded case for all
popular handhelds with battery packs. Three zippered campart-
ments for radio, antenna and accessaries including spare bat-
tery pack. Belt loops and detachable shaulder strap. Taugh
Dupont Cordura™nylon. We are hams and we “‘knaw" you will
like this case. Full refund guarantee. $12.50 includes shipping.
Frank & Linda Reed, KC1DM & N1EUR, 19A Daniel Webster
Drive, Hudson, NH 03051.

AMPLIFIER BREAKTHROUGH The current amplifier drives
loads push-pull without internal voltage gain. Fastest, quietest
circuit in transistor electronics. Plans for quieter audio amplifi-
ers, ideal for home builders, all wattages, $15. Amplifiers Un-
limited, Rt. 2, Box 139, nghmore SD 57345,

HAM LICENSES SUPEREASY Cut exam preps 50%. All class-
es. Free catalog. SASE. Bahr, 2549-H4 Temple, Palmbay, FL
32905

SMART BATTERY CHARGER for gell-cells or lead acid bat-
teries, by Warren Dion, WIBBH. See June ‘87 QST Magazine
for circuit details. Complete kit, nathing else to buy, only $49.95
plus $3.50 s/h. Order #150-KIT. A & A ENGINEERING, 2521
W. LaPalma, Unit K, Anaheim, CA 92801. (714) 952.2114,

SELL: Amazing Mizuho SSB CW Handheld Mint $125. Argosy
calibarator, crystal and audio filters, noise blanker. Mint $325.
KLM Echo I, 432 MHz SSB/CW factory preamp very fine $185.
MFJ Digi-Dial {counter becomes digital readout}. New $20. Cen-
tury 21 Calibrator and circuit breaker with meter $30. All guaran-
teed and UPS prepaid. WANT: Mocom-10, TIL 306, 308
readouts. Morsematic SSB squelch. WABGER, 3241 Eastwood
Road, Sacramento, CA 95821

WANTED: WW?2 Transceiver BC-654 (SCR 284) and PE-103
dynamotor. Also 1947/48 issues of Radio Craft and Radio & TV
News magazines. E. Bircher, 108 Troy Drive, Slidell, LA 70461
{540} 649-7425.

COMPLETE STATION FOR SALE: Hammarlund HQ170A-VHF
receiver, Hammarlund HX-50A transmitter, Mosley TA-33 Tn-
Band antenna, Tri-Ex MW-35 crank-up tower {35’ extended),
Shure 444 station mike, Ham-M-CDR rotor {needs minar repairl
and Heathkit cantenna dummy RF load. Make offer for all ar
separate items; you ship. Call 301-948-0035 and leave name and
number,

2M/1.25M/70CM MOBILE ANTENNA The Austin Metro mo-
bile provides tri-band operation with single 15 antenna atop
car. $62.45. ($4.50 PH) including magnet mount. Ed Noli,
W3GQJ, Sales Rep., PO Box 75, Chalfont, PA 18914.
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FULL NTS TRAFFIC MESSAGE FORMS FOR PACKET OR
RTTY on your IBM PC. MESSAGE-PAC works with any com-
munications pragram to give you full Message Forms and for-
matted script/macro command files, ready to transmit. This is
the one you've been waiting for. With user defined Pop-Up Help
& Selection System that no one else offers. Can Pre-Load forms
from disk. Only $29.95. DEMO DISK for $2.00. Write for infor-
mation. Kalt and Associates, 2440 E. Tudor Rd, Suite 138, An-
chorage, AK 99507. 907-248-0133. Charge Cards accepted.

WEST COAST SWAP SHEETS: Special introductory offer.
SASE. WD6AFC, Bill, 4076 No. Hammel, Fresno, CA 93727.

ELITE + CODE PROGRAMS. Apple Il + /c/e/GS. C-64/128.
37 mades. Graphics, wordprocessor, menus, lessons, speed
techniques, drill, practice, print, teach, view modes; 1-100 WPM,
variable sound, character, word spacing, and more. $49.95.
Check/MOQ. COD's add $2. Other versions ($14.95—$44.95).
$3.50 demo disk gives $2 off next purchase. Write: LARESCO,
POB 2018, 1200 Ring Road, Calument City, IL 60409.
1-312-891-3279

ANALOG AND RF CONSULTING for the San Francisco Bay
area. James Long, Ph.D N6YB (408) 733-8329.

APPLE COMPUTER p.d. Ham programs. Six disk sides: CW,
OSCAR, logs, calcs, etc. $9.00 pp. Cashier’s check/m.o.
WA7ZYQ, 238 Tenth, St. Maries, 1D 83861.

TEST EQUIPMENT WANTED. Don't wait — we’ll pay cash
for LATE MODEL HP, Tek, etc. Call Glenn, N7EPK, at Skagitron-
ics 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.

RV OPERATORS are invited to check in Sun 2 PMC, 14.240
+5. Tues, Thurs 8 PMC 3.880 +5. Good Sam RV Net. Info
SASE KJ4RO.

CHASSIS, CABINET KITS. SASE. K3IWK, 5120 Harmony
Grove Road, Dover, PA 17315.

TELEVISION SETS made before 1946 early TV parts, Iltera
ture wanted for substantial cash. Especially interested in "'mir-
ror 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.

NJ-NJ-NJ-NJ-NJ-NJ-NJ-NJ A Full-Service Ham-SWL-CB-
Scanner stare in NJ. Discount Grand Opening 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, Lar-
sen, MFJ, Mirage, Mil Spec Cables, much more. Open M-F 10
AM-9PM. Sat 10 AM-7 PM. Buy and self used gear and have
qualified repair facility. ABARIS SYSTEMS, 276 Qriental PI,
Lyndhurst, NJ 07071 (201) 939-0015.

IBM-PC RTTY/CW. New CompRtty Il is the complete
RTTY/CW program for IBM-PC’s and compatibles. Now with
larger buffers, better suppaort for packet units, pictures, much
more. Virtually any speed ASCil, BAUDQOT, CW. Text entry via
built-in screen editor! Adjustable split screen display. Instant
mode/speed change. Hardcopy, diskcopy, break-in buffer, se-
lect calling, text file transfer, customizable full screen logging,
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 or-
der. David A. Rice, KC2HO, 25 Village View BIuff, Ballston Lake,
NY 12019.

REMEMBER TROLLEY CARS? Trolley Treasures: The War-
time Years in New Jersey (1938-1947), a 4-volume photodoc-
umentary history, includes 1600 unpublished, original
photographs plus extensive historical notes. Volume |, The Com-
promise Roof Cars of Public Service Coordinated Transport,
ready now. SASE for details. To order, contact Trolley Themes,
A.W. Mankoff, 2237-3 Woodside Lane, Sacramento, CA 95825.
($14.95 plus $1.50 S&H).

$$SSSSUPER SAVINGS on eleclmmc parts, components, sup
plies and computer accessories. Free 40-page catalog for SASE.
Get on our mailing list. BCD ELECTRO, PO Box 830119, Richard-
son, TX 75083 or call (214) 690 1102.

RTTY JOURNAL—Now in our 35th year. Join the circle of
RTTY friends from all over the world. Year's subscription ta
RTTY JOURNAL, $10.00, foreign $15.00. Send to: RTTY JOUR
NAL, 9085 La Casita Ave., Fountain Valley, CA 92708.
NEED YAESU READOUTS: Texas Instruments TIL-306,
TIL-308. R110-GRC Schematic. Want ICOM DV-21 VFO. Wag-
ger, 3241 Eastwood Rd, Sacramento, CA 95821,

IMBA International MISSIOn Radlo Assocnatuon helps mission-
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM
Eastern. Eight hundred Amateurs in 40 countries. Brather Frey,
1 Pryer Manor Road, Larchmaont, New York 10538.

ANTENNAS G5RV Kit $29.95, KT5BA Multi-Band Ant.
160M-10M only $49.95. Antenna accessories, roller inductors,
bal-Feed line, coaxial cable weather boot kit $9.50 and MUCH
MORE! To order call (805} 646-9645. For catalog write Kilo-Tec,
Box 1001, Oak View, CA 93022

HOMEBREW PROJECTS LISTS. SASE, WBZ2EUF, Box 708,
East Hampton, NY 11937

FOR SALE: All new RCA 6816, RCA 8072, Eimac 8560A, Suck-
et, Berylium oxide block, heat sink. 2- 4CX250B screen rings
and ceramic chimneys. Richard Stevens, POB 118, Ashuelat,
NH 03441, (603) 233-6079.

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117, SASE
brings information.

ELECTRON TUBES: Receiving, transmitting, microwave... all
types available. Large stock. Next day delivery, most cases.
DAILY ELECTRONICS, PQ Box 5029, Campton, CA 90224, (213}
774-1255.

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape,
colors. Five patch minimum. Free sample, prices and ordering
information. HEIN SPECIALTIES, Inc., Dept 307, 4202 N. Drake,
Chicago, 1. 60618

RECONDITIONED TEST EOUIPMENT $1.25 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806

COMING EVENTS

Activities — “Places to go . . .”

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICI-
TY COORDINATORS: Please indicate in your announcements
whether or not your Hamfest location, classes, exams, meet-
ings, flea markets, etc, are wheelchair accessible. This informa-
tion would be greatly appreciated by our brother/sister hams
with limited physical ability.
MAINE: September 12. Windsor Hamfest, sponsored by the Au-
gusta Emergency Amateur Radio Unit. Southern Kennebec
Agricultural Society Fairgrounds, Windsar. Flea Market, out-
door spaces free, indoor tables available. Forums, distributors,
Saturday night homebaked beans and casseroles. Gate dona-
tion $2.00. Overnight camping $3/night or $5/twao nights. Talk
in on W1TLC 146.22/82 repeater. For information: Phil and Dot
Young, W2JTH and W1TGY, 47 Longwood Avenue, Augusta,
ME 04330. Telephone {207) 622-1385.

TENNESSEE: August 30. The Lebanon Hamfest sponsored by
the Short Mountain Repeater Club, Cedars of Lebanon State
Park, US 231, 7 miles south of Lebanon. All outdoors. Bring
your own tables. Food and drinks available. For further infor-
mation contact Mary Afice Fanning, KA4GSB, 4936 Danby
Drive, Nashville, TN 37211,

INDIANA: August 16. The Lafayette Hamfest, Tippecanoe Co.
Fairgrounds, on Indiana 25 in Lafayette. Indoor setup 5 PM to
8:30 PM EST Saturday night. No overnight camping on fair-
grounds. Outdoor setup § AM.

QHIO: September 27. The Cleveland Hamfest Assaciation’s an-
nual Hamfest and Computer Show, Cuyahoga County Fair-
grounds, Berea. Doors apen 8 AM ta 4 PM. Early setup 6 AM.
VE exams 9 AM. Tech forums and non-ham activities all day.
Talk in on 146.52. Admission $3.50 advance; $4.00 at the gate.
Inside tables $10. Outside flea market $4.00. Saturday night ban-
quet. For more information write C.H.A., POB 81252, Cleve-
land, OH 44181-0252.

COLORADO: August 8. The Ski Country ARC will host its 6th
annual Hamfest in conjunction with the Colorado Council of ARC
summer meeting, CMC Building, 1402 Blake Avenue, Glenwood
Springs. 9 AM to 3 PM. Admission free. Tables $5. Refresh-
ments and lunch available. VE exams 9 AM. Videotapes, pack-
et and AMSAT demos. For information contact Bob Ludtke,
K9MWM, 406 Yale Circle, Glenwood Springs, CO 81601. (33)
945-8722.

ALABAMA: August 15 and 16. The Huntsville Hamfest and
ARRL State Convention, Von Braun Civic Center, 700 Monroe
Street, Huntsville. 9 AM 10 5 PM Saturday. 9 AM to 3 PM Sun-
day. Amateur exams August 15 by CAVEC. Walk-ins welcome.
Flea market, dealers/distributors and non-ham activities. All air-
canditioned. No admission fee. Light refreshments available. Taik
in on .34/.94. For further information contact Gwin Givens (205}
8832780 or Don Tunstill {205) 536-3904.

OHIO: September 13. The Findlay Hamfest, Hancock County
Fairgrounds, Findlay. Doors open 8 AM. Admission prior to 9/1
$3.00. After 9/1 $4.00. Flea market spaces $4.00 at door. Re-
served indoor tables $6.00. Far tickets and table reservations
send check and SASE to FRC Hamfest, POB 587, Findlay, OH
45839.

WASHINGTON: August 22-23. The Radio Club of Tacoma pre-
sents Hamfair ‘87 and the ARRL Northwestern Division Con-
vention, Pacific Lutheran University, Tacoma. Friday evening
entertainment. Doors open 9 AM August 22. Registration $5.00
1il August 12. $6.00 at the door. Banquet $10.00 by August 12
RV spaces $2.00. No hookups. Technical seminars, forums, flea
market (tables $18/6’) non-ham activities, VE exams all class-
es. For reservations and/or flea market tables write Al Wittich,
KA7SBJ, 3832 Gay Rd E. Tacoma, WA 98443 or call Bill Mor-
gan, W7GRP (206) 531-3821 or Marion O’Neal, WB7SQU (206}
838-3126.

MISSOURI: September 13. The Ozarks Amateur Radio Soci-
ety will hold its 6th annual Ozarks Club Congress and Swap-
fest, City Park in Monett. Tailgating starts 9 AM. Potluck dinner

{continued on page 92}
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oops!
Thanks to K4TG for pointing out an

error. Please see the “short circuit” at
the end of this month’s column.

outguessing the
ionosphere

fFrom what I've been hearing on the

bands and reading in newsletters and

magazines, the 10-meter band ushered
in the era of Novice Enhancement with
| an impressive demonstration of the fun

it can provide. Reports abound of

I Novices working some terrific DX, and
the enthusiasm shown by the lucky

| operators has been truly contagious.

| This is a perfect time for you Novices
to get acquainted with Garth Stone-
| hocker’'s “DX Forecaster’” column in
this magazine and make some notes
| about what you've heard or worked.
You can then check against the
column to build up a ““prediction data
base’’ for your location. Many an old
| hand at the Amateur game considers
the thrill of outguessing the iono-
| sphere to be as gratifying as collect-

, ing the QSL cards from the DX they've

| worked.

I We'll continue last month’s discus-
sion of digital communications next
month; in this column, we’ll take a

| look at 220 MHz, a band that's sure to

| provide plenty of exciting local com-

I munications.

| 220 MHz: background

l Years ago, Amateurs had a band
| known as 2-1/4 meters, or 112 MHz.
A natural offshoot of this was another
experimental band at 224 MHz — | say
“natural’’ because the common prac-

tice was to use harmonics of lower fre-
qguencies to generate output on the
VHF and UHF bands. Later, the 2-1/4
meter band was changed to 2 meters
(144 MHz), but 224 remained un-
changed, and the harmonic relation-
ship obviously fell apart.

At the time, only true experimeniers
were willing to invest the time and
money necessary to build separate sta-
tions far the 220-225 MHz “‘orphan.”
The appearance of surplus commer-
cially made fm equipment on the
2-meter band encouraged manufac-
turers to produce equipment that
would lead to our present crop of com-
pact, solid-state, VHF-fm and all-mode
rigs; the 220-MHz band, however, re-
mained of little interest to most
manufacturers — partly because of
its very low occupancy, which was
brought on by repeated attempts by
government and commercial interests
to grab all or part of the band for their
use.

These attempts are still being made
and fought off. There's an important
difference, however, in that there’s im-
mensely greater occupancy now, and
there will be more activity as Novices
Jearn to use this part of the spectrum
to its full potential. Consequently, find-
ing equipment for 220 MHz won't be
a problem.

equipment

A visit to any Amateur equipment
dealer or a scan through Amateur pub-
lications will show that there are plenty
of rigs to choose from. Among the
most abviaus are Kenwood's TM-
3530A mohile and TH-31BT/31A hand-
held; lcom’s 1C-375A base station,

ELMER’S NOTEBOOK

‘Tom McMullen, W1SL

1C-37A and IC-38A mobile units, plus
their IC-03AT and IC-3AT hand-helds;
and Yaesu’'s FT-109RH hand-held.
There will undoubtedly be more
models available soon — perhaps even
before you read this. Repeaters, too,
are being manufactured for Amateur
220 MHz use.

While I'm talking about equipment,
let me point out that a rig advertised
as a mobile unit can be used as a base
station too. A good {i.e., well filtered)
power supply that provides the re-
quired 12 volts dc at sufficient current
will afford many hours of home use.
In fact, many operators get double
duty out of their rigs by operating them
both at home and in their cars. Some
have done as | have — i.e., installed
a newer mobile rig with more bells and
whistles in the car, then put the oider
one to work at home.

antennas

Every major manufacturer of Ama-
teur antennas offers models for the
220-MHz band. They're available in the
form of beam {Yagi) antennas, ground-
plane antennas, magnet-mount and
fixed-mount mobile whips of various
sizes, and the ubiquitous '‘rubber-
duckie’’ that's so useful for portable
and hand-held use.

Making your own antennas is al-
ways fun, however, and the size of the
elements required for 220 MHz makes
doing so much easier. Anything from
new aluminum rod or tubing to sal-
vaged TV antenna parts can be used
to praduce high-performance anten-
nas that will let you extend your
220-MHz contacts to ever-expanding
distances. You can find directions and
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12:30. Special activities throughout the day. Free coffee and soft
drinks provided by the Club. Talk in on 146.37/97. Free
admission.

INDIANA: August 2. The Porter Caunty ARC presents the
Northwest Indiana Hamfest and Computer Fair, 43'er Drive-in
Theater, Rt. 49, north of Valparaiso. Gates open 7 AM. 6 AM
for vendors. Admission $3.00. Children under 12 free. VE test-
ing, food available. Free parking. Many beautiful area attrac-
tions. Talk in on 146.775/175 and 145.45/ 144 950. For further
information: Rich Stahi, KILBO, POB 1782, Valparaiso, IN
46383.

WASHINGTON: August 22 and 23. The Radio Club of Tacoma
presents Hamfair ‘87 and the ARRL N.W. Division Convention,
Pacific Lutheran University, Tacoma. Friday evening entertain-
ment for early arrivers. Doors open 9 AM on B/22. Flea Market,
commercial exhibits, VE testing, all classes. Registration $5.00
until August 12. $6.00/door. Banquet $10.00 by August 12, Flea
markel 1ables $18/6’ includes one reservation, For reservations
and/or flea market table write Al Wittich, KA7SBJ, 3832 Gay
Road, £ Tacoma, WA 58443 or call Bl Morgan, W7GRP (206}
531-3821 ar Marion O'Neal, WB75QU (206) 838-03126

1OWA: August 1 and 2. Summerfest ‘87 spansared by the Ce-
dar Valley ARC, Five Seasons Center, downtawn Cedar Rapids.
8 AM to 5 PM Saturday and 8 AM to 3 PM Sunday. Admission
$5 adult; $3 student advance. $6 aduit, $4 stydent at the door.
Seminars, FCC exams, vendors, flea market and non-ham activ-
ities. For information/reservations Duane Rinderknecht,
2825—23 Avenue, Marion, lowa 52302. (318} 277-2761 days.
(319) 377-2761 nights.

TEXAS: August 7-9. Austin SummerFest, sponsored by the
Austin ARC and Austin Repeater Organization, Villa Capri Mo-
tor Hotel, 2400 North interstate 35 near center of Austin. In-
door flea market, ARRL forum, tech program 1ransmitter hunt
and VE exams for all license classes. Saturday evening barbeque
and Midnight Wouff Hong ceremony. Non-ham arts and crafts
and Austin Aqua Festival available during convention. General
registration $5 advance; $7/door. Children 15 and under free.
To register write Austin SummerFest, PO Box 13473, Austin,
TX 78711,

MISSQURI: August 23. The St. Charles ARC will sponsor Ham-
fest 87 at Blanchette Park, St. Charles. 6:30 AM to 3.30 PM.
Free admission and parking including handicapped spaces. $2.
donation requested for tailgate flea market. Fgod available.
Forums and FCC license exams at 10 AM. Taik in on 146.07/67
repeater and 146.52 simplex. Contact Eric Koch, NFOQ, 2805
Westminister, St. Charles, MO 63301 (314) 946-0048,

ONTARIO: September 19. The Hex-9 Group of the Barrie Ama-
teur Radio Club is holding its third PACKET RADIC SYMPOSI-
UM co-sponsored by and heid at Georgian College, Barrie. Talks
for beginners at 9:30 AM. Main discussions start 1 PM. Regis-
tration $5.00. Inguire Hex-9 Group, Box 254, Barrie, Ontario,
L4M 4T2. Pre-register via packet VE3FJB-1.

OHIO: August 23. The 11th annual Marysville Hamfest and Com-
puter Show, Marysville Fairground. Admission $3.00 advance;
$4.00 at the gate. Giant flea market. Free overnight camping
available on grounds. Free entertainment Saturday night plus
good food and lots of fun. For further information or tickets write
Gene Kirby, W8BJN, 13613 US 36, Marysville, QM 43040 ({513}
644-0468.

KENTUCKY: August 9. The Central Kentucky ARRL Hamfest
sponsored by the Bluegrass Amateur Radio Saciety, Scott Coun-
ty High School, Longlick Road and US 25, Georgetown. 8 AM
to 4 PM. Tech forums, license exams, awards and commercial
exhibits in air-conditioned facilities. Free outdaor flea market
space with paid admission. Tickets $5/advance; $6/gate. Talk
in on 146.16/76 repeater. For information or tickets SASE to
Bill %eVore, N4DIT, 112 Brigadoon Parkway, Lexington, KY
503.

TEXAS: August 8-9. The Panhandle Amateur Radio Club’s 13th
annual PARC-Goiden Spread Hamiest, Inn of Amarillo, 601
Amarillo Blvd West, Amarillo. Starnts 9 AM both days. Pre-
registration $5. Admission at door $6. Distributors, deslers, flea
market tables $5. VE testing, walk-ins only, both days. For more
infarmation write PARC Hamfest, Bax 10221, Amarillo, TX
79116,

1987 "BLOSSOMLAND BLAST'' Sunday, September 20,
1987. Write “BLAST" PO Box 175, St. Joseph, M! 49085.

“Things ta da . . .”

August 2: The South Hills Brasspounders and Modulators will
operate W3PIQ to commemorate their 50th Hamfest and 200th
anniversary of Allegheny County. 20, 15 and 10 meter General
phone bands. For certificate QSL and SASE to Bill Gardiner,
N3DXE, 4756 Child Drive, Pittsburgh, PA 15236.
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August 16: The Arapahoe Radio Club will operate from sever-
al of Colorado's 14,000-ft mountain peaks. 1000-12000 MDT
(1600-1800 UTC). SSB on 14.285 MHz. CW 14,060 MH2. A cer-
tificate will be avaitable tisting ali Colorada Fourteeners Opera-
tions with checkoff of all statians worked. A special mementa
will be sent ta any station working all Fourteener stations. Send
QSL and legal SASE to K9AY, 7277 S. Clermont Drive, Little-

ton, CO 80122

September 6: The Schaumburg Amateur Radio Club will oper-
ate WBITXO from the Schaumburg Septemberfest site from
1500-2000Z. Suggested frequencies 7.250, 14.250 and 28.400
MHz. For a contirming certificate send QSL to SARC, POB

68251, Schaumburg, JL 60168-0251.

August 1-23. Special event station WIPAX (W9 Pan Ameri-
can Ten) will operate during the 10th Pan-American Games be-
ing held in Indianapolis, August 7-23. For additional information
contact Cornelius M. Head, WB9ZQE, 9046 Mercury Drive, In-

dianapobs. IN 46229, {317) 263-5281 {0} (317) 898-2792 (H).

September 5. The Old Pyeblo Radio Club of Tucson will spon-
sor the 6th annual Labor Day Special Event Station W7GV fram
the OK Corral in Tombstane, Arizana, site of the famous
shootout between the Earps and the Clantons in 1881. On new
Novice/Tech 10 meter SSB frequencies. 0000Z September 5 ta
2200Z September 7. Far more information contact Bill Croghan,
WBOKSW, 1864 W. Daminy Street, Tucson, AZ 85713. (602}

622-1535.

August 29: The Antietam Radio Association will operate spe-
cial event station W3CWC to celebrate the 25th anniversary of
the club. 80,40,20,15 and 10 meters phone, CW and RTTY. For
a commemorative certificate send QSL and legal SASE to Spe-
cial Events Station W3CWC, Antietam Radio Assaciation, Inc.,

POB 52, Hagerstown, MD 21741.

k CHARGE ’
@ YOUR CLASSIFIED ADS M
to your MC or VISA, write or cali
HAM RADIO MAGAZINE
Greenville, NH 03048
(603) 878-1441

HAM DATA
C-64 Software

SUPER LOG

Super log gives you all the advantages of a com-
puterized data base without significantly changing the
traditional fog format. For contesters, Super Log can
be configured to either manually or automatically
enter contact number as well as time of contact.
Make an error and you can easily go back and edit
the entry. Super Laog aiso allows you to print out
eitshLer selected contents or the whole log. Will print
S.
[ THD-SL (For C-64)

CONTEST LOG

This disk contains four different contest programs;
ARRL Sweepstakes, Field Day, Universal WW Contest
log, plus a dupe checking routine. Each program is
designed for real time use. )t automatically enters
date, ime, band and serial number for each contact.
A 24-nqur clack is displayed at the lop o1 the VDT
screen. When the contest is aver, the program will
print your results listing all duped and scored con-
tacts in seriat sequence with all the necessary infor-
mation as well as completed score at the bottom of

the page.
[JHD-CL (For C-64) $24.95

MASTER LOG

Qver three years of development went into this pro-
gram. It creates a file of 2100 individual records
with up to 13 different entries per record. Master
‘Log can do a search and select based upon time,
frequency, mode or any of the other variable
parameters. )t keeps track of DXCC and WAS status,
prints QSL flabels and can search its whole file in
less than 5 seconds! Complete documentation is
included to help you learn and use this truely State-
of-the-art lagging program.

CJHD-ML (For C-64) $28.95

Y=L Pleasa enclose $3.50 for shipping @

HAM RADIO'S BOOKSTORE

GREENVILLE, NH 03048 603-878-1441

$19.95

New BOO[QA

ARRL DPERATING MANUAL

This book has been completely revised and up-dated!
Over 600 pages are crammed full of the inlormation
every ham should have at their fingertips. In addition
to message handling, emergency aperating, repeaters
and contesting, this book includes sections written
by noted DX'ers WIKNI and WB4ZNH, a new section
on packet radio and over 60 pages in full color
describing operating awards from around the world.
) 1987 688 pages.
| JAR-0G

TRANSMISSION LINE TRANSFORMERS
by Jerry Sevick, W2FMI

Contains a complete explanation and discussion of
transmission line transformers and how to use them.
Witten by one of the experts in the field—this book
is tull pf helpful information. - 1987 1st Edition
144 pages
" 1AR-TLX

THE BUYER’S GUIDE TO AMATEUR
RADIO by Angus McKenzie, G30SS

All currently available radios are reviewed.

This new book from the RSGB is an invaluable aid in
evaluating which radio best suits your personal oper-
ating needs. Author McKenzie spent hundreds of hours
testing and measuring each radio’s operating para-
meters—over 10,000 measurements and 500 analyzer
plots were made. Equipment was also subjected to many
hours of on-the-air testing by hams throughout the UK
and around the world. There are more than 100 full equip-
ment reviews and nearly 100 more products with briet
reviews. « 1986 472 pages.
| IRS-BG

TUNE IN THE WORLD WITH HAM RA-
Ol0 by ARRL staff

NOW INCLUDES TWO C-90 CODE STUDY TAPES!
This package has been revised to cover new digital
& voice Novice requirements and contains THE
goodies needed by the beginner to get started in
Amateur Radio. Assuming that you have no prior
knowledge of radio, the reader is taught how to pass
the Novice exam, both code and theory, and how to
set up a station. Unique code study method makes
Jearning the Morse code easy as 1-2-3. And it's full
of illustrations to help clarify difficult technical
points. 160 pages © 1987 7th edition.

i JAR-HR Softbound $14.95

1987-88 ARRL REPEATER DIRECTORY
« Fits in your shirt pocket 3" x §¥4"

o Over 12,000 listings from 28 MHz to 10 GHz

o Latest info on all repeaters

* Now includes digipeaters

Also includes CTCSS (PL) tone chart, VHF/UHF and
Repeater Advisory committee addresses, special
mode repeaters (packet and ATV) band plans,
repeater operating practices. ARRL Frequency Co-
ordinators, and Special Service Clubs.

| JAR-RD87 Softbound $4.00

MORSE CODE TRAINER (for the Apple II)
by David Fahnestock

This new program turns your Apple Il inio a com-
plete 5-25 wpm code trainer. You can configure the
Drogram 1o gengsate sandom £ooe proups, ansmit
letters from the keyboard in learning mode and out-
put to either the computer's speaker or to a cassette
tape recorder. Elegant in its simplicity and a great
value to either students or new hams loaking to im-
prove their code proficiency. © 1986.

i JHR-MCT (Apple H) Introductory price $9.95

Softbaund $14.95

Softbound $9.95

Softbound $11.95

ENGLISH SHORTWAVE BROADCASTS
(MS-D0OS) by Tom Sundstrom, W2X0

Here's a new two disk MS-D0S program and
database that provides you with one of the most
thorough listings of English shortwave broadcasts
avallable. Allows you to search by time, frequency or
by country and print your findings. A quarterly up-
date is available from the author for just $6 includ-
ing shipping. Super value to SWL's and Hams atrke.
Should sell tor many times mare what is being charged
Up-dated regularly—latest version will be shipped

| {TS-SWL (MS-DOS) $19.95

Please enclose $3.50 shipping & handling

ham radio BOOKSTORE &=

GREENVILLE, NH 03048 603-878-1441 O




JUMPER TO
SHIELD OF COAX

WIRE WRAP

HARDWARE

. S . e

{

WIRE WRAP

-NO SCALE-
COAX (ANY LENGTH}

fig. 1. Two-meter antenna modified for
220 MHz.

formulas for building antennas in many
handbooks; just drop a note or post-
card to ham radio’s Bookstore and ask
for a catalog.

An increase in coverage that's espe-
cially useful for simplex operation can
be obtained by using an antenna that’s
larger in terms of wavelength; a half-
wave 220-MHz antenna is only seven
inches longer than a quarter-wave
whip for 144 MHz, and has more gain
and a better angle of radiation from a
car-top location. A 5/8-wave antenna
element for 223 MHz is approximately
33 inches long, compared with 50
inches for 146 MHz. This difference in
size isn’t visible in most mobile anten-
nas because a loading coil in the base
of the antenna allows a shorter 2-meter
radiator to perform as if it were 5/8-
wavelength; it will be apparent, how-
ever, in home-station antennas such as
multi-section verticals or ground-plane
types with 5/8-wave vertical radiators.

A neat 2-meter antenna was
described in Bill Orr's column in the

May, 1987 issue of ham radio (see
page 55). A few minutes with a calcu-
lator produced some dimensions that
will let you adapt the 2-meter design
for 220 MHz; see fig. 1. Note that
neither version has elements that are
exactly one-quarter or one-half of a
free-space wavelength. A quarter-
wave in space at 144 MHz is approxi-
mately 20 inches; at 223 MHz, it's
approximately 13.2 inches. When you
allow for the capacitive loading at the
end of the elements, the coupling to
the wire mesh ‘‘sleeves,” and the
dielectric effects of the PVC tubing,
the element dimensions get shorter.

distances

The normal operating range of sta-
tions on the 220-MHz band is amazing-
ly close to what can be expected on
2 meters. Well-located repeaters with
good antennas can provide coverage
that's virtually identical to 144 MHz.
And because of the short space a
wavelength occupies, peaks and nulls
in signal strength experienced by sta-
tions in motion in urban or weak-signal
areas aren’t as bothersome at 220 as
they might be at 144 MHz. There's also
more "fill'" of shadowed areas because
of the slightly increased reflectivity of
many materials at 220 MHz — but by
the same token, many materials absorb
220 MHz more readily, thus causing
some signal loss.

the ins and outs of
repeaters

Band plans aliow orderly occupancy
of our sometimes crowded VHF spec-
trum and provide a basis for compati-
bility among various makes of fm
transceivers and the repeaters through
which they work. There’s been a band
plan for 220 ever since repeaters be-
gan appearing in VHF circles. Rather
than use a lot of space to reproduce
the entire 220-MHz band plan here, 'l
just make a few comments about it.

The separation between a 220-MHz
repeater’s input and output frequen-
cies is 1.6 MHz. When you transmit on
223.10 MHz from your mobile or hand-
held rig, the repeater retransmits your
signal on 224.70 MHz; this higher fre-

quency is where your receiver is listen-
ing. Don’t worry about 224.70 being
out of the Novice ““band’"; this type of
operation is authorized by the FCC. At
223.10, your transmitter is operating
within the limits of the Novice sub-
band, which is what counts. {Novices
beware: be sure that you never trans-
mit ““direct’’ on the repeater’s output
frequency. Never use the ‘“‘reverse’’ or
“inverted” mode of operation that's
available on many current rigs.)

The band plan allows for 20 kHz be-
tween each repeater input; for exam-
ple, 223.02, 223.04, 223.06, and so on.
Each input has its corresponding out-
put 1.6 MHz higher. There are a few
““gotcha’s,” though. In some areas,
223.4 is designated as an input fre-
quency. But if you add 1.6 to 223.4,
you get 225.0. Obviously, you can't
have a repeater output on the very
edge of the band, so watch out for
that one. In some areas, repeater input
and output frequencies are reversed by
local agreement; this usually means
that the input is somewhere near the
current input range, but the output of
the repeater is 1.6 MHz /ower.

Many simplex frequencies have been
agreed upon, starting at 223.40 or
223.42 MHz and occurring every 20
kHz up to 223.88 or 223.90 MHz. Many
stations use 223.50 MHz as a calling
frequency to establish initial contact,
then move to another simplex channel
for a QSO.

This arrangement of repeater fre-
quencies and simplex channels couid
change, however. Novices will no
doubt want to use other modes such
as CW, SSB, or packet in their seg-
ment of 220 MHz, and some changes
will have to be worked out to accom-
modate them. I'll keep you abreast of
changes in this column. For a listing
of current repeaters and band plans on
220 MHz (and others), try The ARRL
Repeater Directory — a neat, pocket-
sized little guide that's been a best-
seller everywhere. Again, ham radio’s
Bookstore has it.

For any of you who'd like to exer-
cise your computer, fig. 2 shows a
short program that will generate a print-
out of common repeater and simplex
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10 LPRINT "IN THE 220-MHz BAND"
15 LPRINT

20 A=222.28

30 B=224.98

40 I=0

50 FOR I=1 TO 150 STEP 1

00 A=A+.02

65 A=INT(A*100)/100

85 IF A=B THEN 100
90 NEXT
100 END

quencies on 220 MHz.

5 LPRINT "REPEATER AND SIMPLEX FREQUENCIES"

70 1IF A<223.4 THEN PRINT A;"INPUT"LPRINT A;"INPUT"
75 IF A<2239 AND A=>223.4 THEN PRINT A;"SIMPLEX":LPRINT A;"SIMPLEX"
80 IF A=<225 AND A=>2239 THEN PRINT A;"OUTPUT“:LPRINT A;"OUTPUT"

fig. 2. This shart pragram generates a printout of common repeater and simplex fre-

frequencies-on 220 MHz. |'ve found
that it works without line 65 on the
Radio Shack TRS-80® Model Il and
their PC-5 Pocket Scientific Computer.
When used on an IBM PC® or com-
patible, however, the algorithm used
in the computer causes it to “round
up,” which adds two extra decimal
places! Line 65 takes care of that
glitch. | haven't tried it on other com-
puters, but it's a simpie BASIC pro-
gram that should be easy to translate.
The printout will be approximately
2-1/2 pages long.

short circuit
novice privileges

Because of a profusion of announce-
ments early in the Novice Enhance-
ment program, | used information
about Novice privileges on the 10-
meter band from a bulletin that was
erroneous and missed a later correc-
tion. As a result, the information
depicted in fig. 1 of the June, 1987
column {page 95) is incorrect.

The correct Novice 10-meter modes
and segments are: CW and digital,
28.1 to 28.3 MHz; CW and voice, 28.3

® 4.77-8 Mhz

TURBO PC-XT
COMPATIBLE

» 266K Ram (to 640)

® 360K DD w/Controiler
8> * Mono monitor
565 ¢ Monitor card
§ gzl ® AT/XT Keyboard
é 10322 ® 150 Watt P/S
2 E= E : MAIL TO:
g| 85| World Data Enterprises
s [a@ {\.; 9ND P.0. Box 652737
MNiu3zFo Miami, FL. 33265
¢ 0 £3 Q (305) 551-4023
0 é 8 : Call for Free Brochure
@ >¢ 20 mg $T225 w/cont.
£8 $325.00
° 30 mg $T238 w/cont.
*with coupon $435.00
without coupon $599.00  +~ 114
OFFER EXPIRES 8/31/87
Offer only on Turbo XT System
BRAND NAME DISKS
5.25" DS, DD, SOFT SECT
BY BOX 1-19 20-49 50 Up
MAXELL 95 90 .86
NASHUA 70 .65 .60
M 125 1.20 1.16
DYSAN 2,00 1.96 1.91
VERBATIM  1.09 1.02 98
XIDEX .62 .58 .55
— PRICE PER DISK —
BULK DISKS 5.25" DSDD-RH
28 50-400  425-1000
DSDD 40 .38 a7
LIBRARY CASE -HOLDS 10 DISKS . .. ... 1.99
QVS FILE BOX -HOLDS 75 DISKS ........ 8.50
FLIP-N-FILE BOX -HOLDS 100 DISKS .. 15.95
CALL FOR FREE BROCHURE

OF MORE COMPUTER SUPPLIES

(3085) 551-4023

ham radio

to 28.5 MHz.

— WISL

HOURS: 10 AM - 7 PM EST
Mail to: World Data Enterprises
P.O. Box 652737, Milami, FL 33265

Uncle Bill’s Commodore C-64 Computer Software

by Bill Clarke WA4BLC
CODE COURSE

This computer program is broken into
three user friendly parts. Part one in-
froduces to the beginner the different
morse characters. The student simply
presses a key and the character is
sent and displayed on the screen. Part
two generates the morse character
and the student is required to press
the correct key on the computer. If
the student answers incorrectly, the
character is automatically resent. Part
three sends morse characters in ran-
dom groups of five. The student can
tailor what is sent to their particular
needs; numbers only, letters only or a
combination of both. Speeds are from
5 to 20 groups per minute. The com-
puter can also be configured to send
the Farnsworth method (high speed/
slow spacing code.) V 2.2

! 1UB-CC (For C-64) $9.95

h -
radio......

KODE MASTER (for Novice,
General or Extra Class students)
Prepare for your next code exam
using computer generated SOs. Each
QS0 contains callsigns, names, OTH's
equipment info pius many of the other
exchanges commonly found in Ham
0S0's. QS0’s can be displayed on the
screen by one character at a time, by
each sentence or after the completion
of the QSQ for checking. With a
printer you can print out a hard copy.
Available in 5 wpm for Novices, 13
wpm for Generals and 20 wpm for
Extra class students.

[.1UB-KN Novice Class (far C-64)$14.95
| 1UB-KG (for C-54) $14.95
| JUB-KE Extra Class (for C-64) $14.95

ANTENNA SYSTEM
This nifty antenna modeling and
development program will help you get
the most from your antenna projects
while eliminating much of the drudgery
of antenna calculations. Part one
covers standard design antennas—
dipoles. verticals and Yagi designs.
Part two designs shortened dipale an-
tennas for space limited hams. Great
for shortened 160/80 meter antennas.
All dimensions are listed. At this price
it'’s not an enginegring program but a
neat program to have around.

$9.95

1JUB-AS (for C-64)

Please enclose $3.50 shipping & handling

BOOKSTORE GREENVILLE, NH 03048

RADIO AMATEUR CALLBOOK
SUPPLEMENT

(hoth NA and International calls)
Invaluable operating aid to all classes
of Radio Amateur. Includes all calls
issued since publication of the 1987
edition of the North American and In-
ternational editions. The ONLY way to
be fully up-to-date is to have the Call-
book supplement in your shack. 296
pages < 1987

[.IC8-SUP 87 Softbound $9.95

Ma-.mc‘nu

i

603-878-1441
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accuracy  DIGIMAX  rerro

DiciMAX INSTRUMENTS

THE ALL-IN-ONE DTMF DECODER

EER MooEL INDUSTRIAL QUALITY
ot - % | |REPLACEMENT BATTERIES AvroKaLL
s FOR COMMUNICATIONS i
e Covers 100 MHz to 199.999 MHz in Nickel-Cadmium,Alkaline,Lithium,etc.

1 kHz steps with thumbwheel dial e

Accuracy +/— 1 part per 10 million at all Repair Packs For

ICOM™, KENWOOD, YAESU,

frequencies * Internal FM adjustable from SANTEC, AZDEN, TEMPO,
0 to 100 kHz at a 1 kHz rate = External FM CORDLESS PHONES... AND MORE!
input accepts tones or voice * Spurs and NEW! |.C.E. PACK $49%

noise at least 60 dB below carrier » Out-
put adjustable from 5-500 mV at 50 Ohms

« (Operates on 12 Vdc @ Y2 Amp = / \ E H YUST & co i it pani Mgt mg
Available for immediate delivery ® $429.95 % B s L NETRALL 1 T f‘"‘o”“."“"”’”“’“"“"

; : ? 7344 TETIVA R e vy

delivered » Add-on accessories available a; SAUK CITY. WI 5;?533 T Taae. 174 300 Sk s

to extend freq range, add infinite resolu- C’ ASK FOR OUR CATALOG AR P K B (P 17 00 S Harhey
tion, AM, and a precision 120 dB attenuator Q/’ (608) 643-3194 MoTrRON ELECTRONICS

« Call or write for details » Phone in your 695 W. 21s1 Avenue - Eugene. Orogon 7405

order for fast COD shipment. THL [KON TR~ g ow M
VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423 w109
Phone: (718) 468-2720 Mon. thru Thu.

» 108

» 107
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= [ SUBSCRIBE

AND RENEW.

TOLL-FREE

4 Channel Signal-to-Noise Voter
o Expandable 10 32 Channel by Jus! Adding Caras
= Contnuous Voting
o LED Inchcators ol COR and Voled Signals
» Bult-n Cabbrator
» Aemote Voted Indicators Pinned (ut
= 415 x 6 Double Sided Gold Plated 44 Pin Card
= Remote Dhsable Inpuls
= MORE
Built, tested and calibrated with manual

$350.00

NEW PRODUCT

Telephone interface now available

For more information call or write
HALL ELECTRONICS

Voter Department
815 E. Hudson Street
Columbus, Ohio 43211
(614) 261-8871

« 110

Save Time-Money with HAZER

* Naver chimb your lower again with this elevalor
sysiem

& Antenna and rotator mount on HAZER, complete
system trams tower in verticle upright position

« Satety lock system on HAZER operates while

- g v Gt b v W TYR-$22.95 2YRS - $38.95
3 YRS - $49.95
Prices U.S. only

* Will support most antenna arrays

* High quality materials & workmanship

* Salety - speed - convenience - smooth
travél - iIngxpansiva |

* Complete kit includes winch. 100 ft. of
cable, hardwara and instructions. For Rohn
25 G Tower

Hazer 2-Heavy dutyalum . 12sq 11 1oad $297.00 ppd.

Hazer 3-Standard alum . 8 sq ft load 213.00 ppd

Hazer 4-Heavy galv. steel. 16 5q 1t load 278.00 ppd

Ball thrust bearing T8-25 for any of above 42.50 ppd

/
s
Satistaction guarantieed. Call loday and charge o I,_"'
£
/

L 1 MASTERCARD
] VISA (] BILL ME

d
) Please have your charge card ready.
i

Visa or MasterCard

Asanalternative, purchaseaMartin M-13or M-18
aluminum tower engineered specifically for the
HAZER system, or a truly sell-supporting steel

tower Send for free details = - -~ P . —
T G (s 'H “ ] “
GLEN MARTIN ENGINEERING INC s &, (®)\\F/A\S)

P.O. Box H 253 Boonville, Mo. 65233 ) |
816-882-2734
« ‘ SE>T0 TuneRs: Weekdays 8 AM - 9 PM EST » AM - 5 PM EST
‘ oM N DAL S eekdays 8 AM - 9 PM EST » Saturdays 9 -5
ks“ N NO FIEPSFI‘%TNC!JIEE!' IN MAINE CALL COLLECT (207) 236-2896
© NO COM !
L)

THREE EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE.

CALL US FOR A FREE CATALOGUE.
s v OUR800NUMBERIS FORSUBSCRIPTION ORDERS ONLY!

" BILAL COMPANY

fuchs, O 74342 (01) 2514094 ~ ForErrors or Change of Address CALL ham radio
i direct at (603) 878-1441 8-5 EST
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ADVERTISER’'S INDEX AND READER SERVICE NUMBERS

Listed below are the page and reader service number for each advertiser in this issue. For more information on their
products, select the appropriate reader service number make a check mark in the space provided. Mail this form to
ham radio Reader Service, |.C.A., P.O. Box 2668, Woburn, MA 01801,

Name N ¢~ . |

Address .

City . _ Swte Zip e ——

*Please contact this advertiser directly. Please use before September 30, 1987.

READER SERVICE # PAGE # READER SERVICE # PAGE #
119 - Advanced Receiver Research................. .76 167 - Mirage Communications i 20
137 - AEA o : 58 150 - Mirage Communications 46
126 - All Electronics Corp 70 113 - Missouri Radio Center a4
158 - Amaleur Wholgsale Elecironics a8 173 - Mobile Mark, Inc 7
164 - AMSAT 26 138 - Moli Energy Ltd 59
122 - Antique Radio Classified 76 109 - Moltron Electronics a6
140 - ARAL ; 50 104 -NCG 98
160 - Astron Corp . a 131 - Nel-Tech Labs, Inc . 68

" - Barker & Williamson 26 141 - Nemal Electronics 56
= Barry Electronics 48 134 - Nults & Volts 66
112 - Bilal Company a7 158 - OPTOelectronics = ... 4 A3
169 - Buckmaster Publishing v 18 162 - P.C. Electronics i 28
147 - Buckmasler Publishing ; 48 168 - Pac-Comm Packe! Radio Sysiems, Inc 18
116 - Burghardt Amateur Center 3 : a7 * . Palomar Engineers aa
* . Bulternu! Electronics 18 144 - Processor Concepts 52
172 - Byte Brothers 17 135 - The PX Shack 62
* . Caddell Coil Corp a8 163 - Radiosporting 28
170 - Certified Communications 18 118 - Ramsay Electronics. Inc 78
117 - Coaxial Dynamics, Inc B85 121 - Rutland Arrays 76
‘.come 77 127 - S:Com Industries .. ..... 70
136 - Commumication Concepis, Inc 63 * . Spec-Com 63
105 - Communications Specialists 99 171 - Spactrum Inlernational 19
152 - Consolidated Electronics ... 46 149 - Stnidsburg Engineenng Co a9
123 - Creative Design/Onon Hi-Tech 76 ".sTTI as
161 -CTM - 30 125 - STVIOnSal 72
174 - Cushcraft Corp i 16 143 - Synthetic Textiles, Inc 52
129 . Detection Dynamics 68 154 - Tel-Com 42
* . Devry Institute .48 157 - Transveriers Unhmiled a2
106 - Digimax Instruments Corp 96 146 - Unadilla/Antennas Elc 48
148 - Down East Microwave 49 139 - Unity Electionics 59
103 - EGE, Inc 100 i University Microfilm int 56
" . Engineering Consulling - 166 - Val Comm, Inc 24
165 - GLB Electronics A . 25 107 - Vanguard Labs 96
142 - Grove Enterprises 22 175 - Vanan EIMAC 14
176 - HAL Communications Corp 10 120 - VHF Communications 76
110 - Hall Electronics 97 * . WSYLVEC 77
* . Ham Radio Magazine a7 115 - WAINN Antennas 70
145 - Ham Radio Outlel 50, 51 114 - World Data Emerprises a5
* . Ham Radio's Bookslore .17, 26, 48, 52,57, 62, 63 102 - Yaesu USA ci
* . The Ham Station 56 108 -E H. YostCo 96
* . Hamitronies, NY a1
" _Hamtronics, PA ’ .52 PRODUCT REVIEW/NEW PRODUCTS
179 - ICOM America, Inc cu 308 - Computeradio 86
132 - 11X Equipment Lid 68 307 - Encomm, Inc 86
153 - Interceplor Electronics, Inc 46 309 - Etron RF Enterprises ...B6
124 - Jun's Electronics ... 75 301 - John Fluke Mig Company, Inc 84
178 - Kantronics 1 311 - Gordon West Radio School a7
151 - Kennedy Associales 46 Ham Radio's Bookstore 85
* . Kenwood U.5.A Corp 2,5 CIv " . Hamtronics. NY 86
156 - Kiron 42 305 - Heath Company B85
130 - Madison Electronics Supply 68 304 - ICOM Amenca, Inc 85
111 - Glan Martin Engineering, Inc 97 306 - Kantronics 86
177 - MFJ Enterprises 7 312 - Larsen Electronics 86
133 - Micro Control Specialties 66 302 - MFJ Emerprisas 84
* . Microwave Research & Mig 49 310 - Mirage/KLM Communications B7
128 - Midland Technologies 70 303 - P.C. Electronics 84
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2x4Z BASE
REPEATER
ANTENNA

THE HIGHEST GAIN DUAL BAND
BASE/REPEATER ANTENNA

HIGH POWER 200 WATTS

FREQUENCY: BROAD BAND
140-170 MHz
410-470 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







Soak Up Our

Salubnous Savmgs

EGE VIRGINIA
14803 Build America Drive, Bldg B
Woodbridge, Virginia 22191
Information (703) 643-1063
Service Dept: (703) 494-B750
Store Hours: M-Th 10—6

F 10-8

Sal 10—4
Order Hours: M-F 9

Sat 10-4

i

7

EGE NEW ENGLAND

8 Stiles Road

Salem, New Hampshire 03079
New Hampshire Orders,*
Into & Service: (603) B98-3750

Store Hours: MTWSal 10—4
ThF Noon—8
*Orcer & we'll credin you §1 for the call

i (8O

Terms: No personal checks accepled
Prices o nol include shipping  UPS
COD tee §2 35 per package Prices are
sulyect fo change withou! nolce of
obligation Producls are nol sold for
eviluation. Authotired refurns are sub
1ect fo a 15% restocking and handling
lee and credit will be issued for use on
your next purchase EGE supports the
manufacturers” warrantes To get a
copy of a warranty prior o purchase.
call customer service af 703.643- 1063
ana if will be furmished at no cost

Spring
Buyer's Guide
Catalog Available
—Send $1.

FT 23173
Mini Handhelds
for 2m /440 MHz

FT 727R
2m/ 440 MHz Dual Band HT

FT 767GX
All Mode Transceiver
with CAT System

(AR R AR

-

NEW

FT 757GX Mark Il
HF Transceiver with
General Coverage Receiver

FRG 9600

Scanning Receiver

Amateur HF Bands &, ¢q.q05 mr; Fm/aM/sSB

Cushcraft, Butternut, KLM,
Mosley, Hy-Gain, Mini-
Products, B&W, Van Gorden,
Hustler, Larsen, Antenna
Specialists, Centurion, Smiley

UNARCO-ROHN
TRI-EX
HY-GAIN

Ask for package quotes on
complete tower assemblies

including Phillystran, guy
wire. anlennas, rotators, etc

Antennas in Stock
for Mobiles, Base Stations,
and Handhelds

Everything lrom mini rubber
duckies to huge monobanders

ASK FOR PACKAGE

DEALS ON ANTENNAS ROTATORS
AND ACCESSORIES Kenyro, Alliance, Daiwa,
Telex Hy-Gain

Also. ..
Antennas for Scanners. CBs.
Marine, Commercial, and
Short Wave Listening

In New England (except

IC 751A
HF Transceiver with
General Coverage Recewver

IC 3200
2m/ 440 MHz Mobile

IC 275A

All-mode Transceiver

R 7000
General Coverage Receiver

IC 02AT/03AT/04AT
Handheld lor 2m/220/440

Micro 2AT
Mini Zm Hanaheld

Packet Controllers

Kantronics and MFJ

Amateur Software
Ham Data Software for
Commodore Computers

Ask lor Descriptions

RTTY/Morse/Amtor

Hardware and Software and
packages by Kantronics

Microlog, HAL, MFJ, & more

NH): 800-237-0047

TS 440S
HF Transceiver
with Antenna Tuner

TS-940S
HF Transciver with
General Coverage Receiver

New TM 221A/421A
2m/440 MHz Mobile

TH 215AT
2m FM Handheld

TH 21BT/31BT/41BT
Mini Handhelds
lor 2m/ 220 MHz /440 MHz

R 5000

AMPLIFIERS
Vocom . Dawa, 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 Virginia: 800-5 ?2-4201

Vi

TRIPP LITE

CORPORATIO

RX 325
Short Wave Receiver

Paragon
Amateur Transcewer wilh
General Coverage Recewver

ALR-22T

KDK
240 2m Mobile
SONY
Receivers

REGENCY
BEARCAT
Scanners
MIDLAND
CB Radios

COBRA
CBs. Radar Detectors, Phones

UNIDEN

CBs. Radar Detectors

WHISTLER

Radar Deteclors

ege, .

FM
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while drawing negligible current.
And measure yvour battery level
with the digital battery voltmeter.
There's even a “Low Battery” LED.
Finally, your operation is
rounded out with features like VOX
capability. A one-touch repeater
reverse switch. An LCD readout with
with a powerful 5 watts on both illumination lamp. A high/low power
2 meters and 440 MHz. = switch. Remote computer control
Work the bands quickly i DUAL BAND HANDIE capability. An optional CTCSS mod
and easily with a wealth of ule. And Yaesu's full line of optional
microprocessor-controlled aceessories.
commands: So step up your operating capa-
Jump between the separated bility now with the logical choice in
VHF and UHF VFO registers. 3 HT operation,

Two affordable radios in one—that’s
exciting.

Yaesu'’s dual-band FT727R
packs our best HT know-how into
one compact design. At a price
that’s in step with vour ham
budget.

Hit hard-to-reach repeaters

Program each of the ten memori@ il e =2 ®3 [alwe Yaesu's dual-band FT727R
for instant recall of repeater inputR SOV MOECHTBET TX M G Cri

and output frequencies, odd splits JILs ) s Y

il.]"l(i tone i’lll'll{lt'-’l_h'('ll[il'. o | SAVE THRG SCAN M ST

i

Scan the memory channels, S K BATT DELE DUP  STEF Yaesu USA
the entire band, or a band seg: ‘ | {7210 Edwards Road, Certitos, CA 90701
ment. And return to any special (213) 404-2700
frequency with the priority featurg Repair Service: (213) 4044584
Use link repeaters by program=— Ya:‘: ‘(Tijl-;::i.:;;tlik.s!cl-n'cv Cént
y e : y 4 aesu U LIV er
eill:tlrl:‘uiiul‘]"\ MER AN 8070 Gold Park Drive, Hamilton, OH 45011

5 i (513 874 -3100
Conserve power with the bat
tery saver. It lets you monitor silent]ys

Prices and specifications subject o change
without notice
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KENWOO

pacesetter in Amateur radio

This HT

Kenwood brings you the
greatest hand-held trans-
ceiver ever! More than just
“big rig performance,” the
new TH-215A for 2 m and
TH-415A for 70 cm pack the
most features and the best
performance in a handy size.
And our full line of accesso-
ries will let you go from ham-
shack to portable to mobile
with the greatest of ease!

2 3 F
4"‘““ .m 1A aToR

FasT
0 A SCAN

momtor alsi

rubber flex antenna, PB-2 standard
Sup NiCd battery pack (for 2.5 W oper
plied battery pack (PB-2) provides ition), wall charger, dust caps
d f . Optional NICd packs
for extended operation or higher

RF outputl available
<l 1
.55 decoder opliona
Edach
MEemory « ".-:|.--..-| can store fre =
juency, frequency step, offset TH=219

reverse switch position, and
w0 frequency
Includ
ng new “seek scan” and priority
alert.

When 12 volts 1s applied 6

k the frequency

KENWOOD u s A COHPQRATION >
i o 2201E Bominguez St Long BeAChTCAGOBI0 L ) =
¥ PU Fiox ?2’74.1 Lung Bexiuh FAS 801-‘??46' #
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