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C-271H

Now a 100 Watt, 2 Meter Base!

ow

CHECK +DUPLEX

TRAMNSAMIT
i e =
| RICIMVE
! SEL——TONE  —DUPLEX i

=T NS NPT

A/B A=B SCAN

uss "t ) o B O
INNS T L0 -as VO/M WA Mevio
= = .

[FZA[ICOM] 144mHz ALL MODE REE-2 T A

POWER — MODE—
o o ] i =
N D VOX NB AGC METER PREAMPP MODE-S
TRANSMIT
T
) ™ I ]
o wee e | L
RECEIVE
PHONES AF CAIN®RF GAIN SQUELCH® TONE  MIC GAINSHRF PWR

For the ultimate in two-
meter communications, ICOM
presents the IC-2741H transceiver
with a high dynamic range
receiver and a 100 watt
transmitter. Operating from the
IC-P530, IC-PS15, or the internal
IC-PS35 (optional), the IC-271H
brings all the advanced
functions of the latest CPU
controlled radios to your shack.

100 Watts. Now a two-

Subaudible Tones.
Included as a standard feature

I(

Fluorescent Display. ICOM’s
high-visibility, multicolor display
gives easy-to-read display of all
information necessary for logging
a contact. Frequency, mode,
duplex, offset direction, RIT fre-
quency, memory channel and PL
tone can be displayed.

Scanning. The IC-271H can
scan memories and programmed
sections of the band or modes
Mode-S scan can be used fo
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Size. Only 11% inches wide
by 4% inches high, the IC-271H is
styled to look good and engi-
neered for ease of operation

meter base station’with 100
watts of internal power! The IC-
271H provides all the power

are 32 built-in subaudible tones
which are easily selected by ro-
tating the main tuning knob. PL

scan only memories with a par-
ticular mode or lock out fre-
quencies continuously busy so

tones may be stored into memory

32 Full-Function Memories.
Each tunable memory holds
frequency, offset, offset direction,
mode and subaudible tone.
Eoch parameter is selected by
rotating the main tuning knob in
conjunction with the switches on
the front panel

PLL Locked at 10Hz. An
extrerely low-noise, professional
receiver and a good signal-to-
noise ratio PLL allows the IC-
271H's synthesizer to lock to 10Hz
providing receiver performance
unparalleled by any other VHF
receiver

required for operation from
remote places to repeaters, or
for simplex.

the receiver will not stop at that
memory channel while scanning

Other Standard Features.
To facilitate the operation of the
IC-271H, ICOM has incorporated
a duplex check switch, all-mode
squelch, receive audio tone
control, S-meter, center meter,
seven-year lithium battery
memory backup. accessory
connector and microphone.

Opfional Features. IC-271H
options are: switchable
preamplifier, CTCSS
encoder/decoder (encoder is
standard), computer interface
and voice synthesizer

IC-271H
Shown with internal
power supply, IC-P535

The IC-271A. The IC-271A
with 25 watt output is available
and has the same features as
the IC-271H. plus an optional
IC-PS25 internal power supply to
make it a compact, go-
anywhere two-meter base
station. See the IC-271A(H) and
other fine ICOM equipment at
your ICOM dealer today.

The World System

ICOM America, Inc., 21 12-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
All stated specifications are approximare and subject to change without nofice or cbligarion Al ICOM rodios significontty exceed FCC regulanons limifing spurious emissions. 27 1H1083-1




For a crystal clear picture,
choose a Lowrance
System 70 Satellite Receiver

Lowrance System 70 receivers truly have no
equal for picture quality. Colors are true and vi-
brant — not that washed-out look so common in
other receivers. Lines are clear and distinct —
not fuzzy. Low threshold makes 1000-foot runs a
snap. And the audio is crystal clear. No wonder
that Lowrance, one of the world’s finest electron-
ics companies, is proud to put its name on the
new System 70 models.

Look over the multitude of easy-use features.
With detent tuning. you click right to the channel
you want — no fishing around. A polarity push-
button with separate skew adjustment makes po-
larization changes easy and works with the
Polarotor 1, Omni polarizer, or a Ferite device.
Fixed and variable audio tuning with wide or nar-
row filter selection makes audio tuning extremely
versatile. The System 70 models are equipped
with scan tuning. 125 feet of pre-made cables.
built-in modulator. AFC defeat and signal
strength meter, so installation and antenna posi-
tioning are a breeze.

Two Models to Choose From

The System 70° has all the remarkable features of
the standard 70", plus superb stereo reception
with discreet and matrix capability. The stereo re-
production will please the most discriminating
listener. and it's easy to tune with independent
subcarrier A and B tuning capabilities.

For System 70 dealers, we provide outstanding
support with product brochures, posters. the
popular customer question-and-answer bro-
chures AND the best warranty service in the
industry.

Lowrance System 70" and 70°. They re the clear
choice in satellite receivers and downconverters.

Mail to Dept.

B LOWRANCE ELECTRONICS, INC.
.12000 E. SKELLY DR., TULSA, OK 74128




TS-8308...a “top notch”
field proven performer.

The TS-8305 Is the HF
transceiver-thal delivers the
pertormance the othars can
only talk akout;

Kenwood's: 15,8305 offers
you every conaewvable operats
ingdeature built-In for 160410
meters, including the WARC
Bands. Keyoperaling featutes

TS-530SP...“Cents-ational”
in performance and value.
No other HEtranscewver

gives you all't
uch an affordaple price
HH: S-5305F covers
60-10-mele USB; CW
uding WARC bands and it

also.receives WWVan 10 MHz
When you urn o your
T:'.\':’"\',_‘SI"_ the [Fshift tunes

paceseller in.amaleur radio

sucl a5 wide receivar dynamic
range, vanablg band width
tuning, notch filler, adjustable
noise-bianker, (F shitt (pass-
band tining), and ecejve
aapability of WWV e 10 MHe;
have established the T5-8305
asithe first choice of the
SEHDUS Amateur.

Twoi6148B8'S In he final
assure you of rugged, reliable
semwice. The tluprescent tube
digital display.'RF sprech

out' Interfering signals; and the
tunable audio notch filler alsa
helps eliminate @RM.: Your fre-
guency is displayed in Six

JTF‘T'& t‘,’ the lluprescent tube
disp:av with an anaiog: dial for
convenience. Other kay

dynamic 1
filter selection: far CW and/or
SS8. built-in Speech ptocess
for-extra lalk powear, adjt
noise-blanker and RITAXIT 1o

allow independentiine-tuning

A

pracessal, narow/wide filter
selegtion on CW/SSE manitor
clictnt and receiver (RiT) and
franstnitter (XiT) ineremental
luning, add to the operating
ease and enjoymentiob the
T8:8308"

Yes, dll thase fealures along
with tunprecedented reliabliity
have made the field-proven
TSB30S fruly "op.notoh!

Optional accessories:
& 5P-930 exlernal speaker

of recelve or transmil fre
guencies, All'this along with
two B1468's in the final to
allow [or lastmp, dependable
operation:

The TS-5805P, solid depend-
ability at a price everyone
can alfora!

Optional accessories:

s SP-230 extemal spaake
seleclable audio titers
*VEG-240 remote analog VEQ
* VEQ-230 remote.digital VFR

* MC-50 desk micraphone

rwith

spegilicahons and prices are subfecrin

& VEQ-DAG remote digital VEO-
with mr,, inemarnes; digital
display.

& VFO:2 40 remote analon VFO,

& AT-230 gntenna tuner

* YGA55C (500 H2) o1
YG-4 B5EN(250: Hz2) CW
filtertar 455 kHzZ IE

o YK-BRC {500 Fz) or
YK-BECN (270 Hz}: GW ilter
far B.83 MHz I1F,

* KB:1 detuke heavywelght
knob), :

o AT-23() antenna tuner/SWRIE
power meter
o KB-1 deluxe VEO knob
""U b H2) or TR=B8CN

o ViK1
{ 2y CW filter

LASN {18 k-2 narrgw
filler

iInformation:an the

from: aut
of Trin-K r.':n\';'_,'*-'l

Hvallanle
deglers

& zum nia m?zO

ghange without natica ar-obligation
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THE NUMBER 1 QUESTION

I've recently discovered that if | connect two framastans in parallel, water-cool them, operate
them in Class E, and drive them with my 2N5109 solid-state QRP transmitter, | can achieve the
legal output power level and cover 160 meters through 40,000 GHz without retuning. Would you
be interested in seeing a manuscript on this subject?

Every time | read a question like this from a prospective author my interest is definitely aroused. Editors
constantly receive telephone and mail inquiries about possible articles covering a wide range of subjects.
We at ham radio are no exception, because every day we receive proposals for manuscripts ranging in
size from quarter-page ham notes through six-part series of epic proportions. In order to encourage you
to contribute your wisdom and experience to the pages of ham radio, 1'd like to tell you what I'd like to
see coming through the transom.

If you'll look at a magazine — any magazine — you'll notice that there are a number of realities associated
with it. One is the number of pages allocated to editorial content. Ah, but what's editorial content? you
ask. Basically, “editorial”’ content is anything that isn’t advertising — technical articles, ham notes, col-
umns, letters, Presstop, new product announcements, and even the front cover, as well as (ahem) this
editorial. If you were to view each page as if it were a parcel of extremely valuable land, you’d understand
the dilemma {and the joy) an editor faces when reviewing manuscripts. So many good ideas . . . and so
little space!

We have a mandate from our readers, consistent with our charter and clearly reaffirmed by the Reader
Survey of September, 1983, that directs us to provide high quality technical material. For my part, I'm
more than willing to meet this demand. For those of you who are thinking of proposing an idea for an
article, please keep the following guidelines in mind:

Length. Don’t worry about it. With very few exceptions {(and this editorial may be one of them), the sub-
ject will dictate the length of the article. It's difficult to write more than a paragraph or two about how
to insert 6146s into sockets (with a hammer, of course), so if you're going to write on a small, limited
topic, keep your article short. But if you're going to deal with a larger topic in a more comprehensive way,
then give your subject the room it needs; consider, for example, K2BT's series on vertical phased arrays,
which ran in six installments spread over a year’s time.

Style. Yours is fine. Just keep it simple; the point is, after all, to convey information. Don’t worry about
grammar; we'll worry about that. 1t may help to remember this rule of thumb: write to inform, not impress.

Accuracy. Here’s where we all get into trouble now and then. “'In conclusion, my superduper loudenboomer
metal noodle, described herein, works on the principle of thermoquality of non-homogeneous turf.”” It very
well might. But please prove it. If you've discovered some fabulous new technique that promises to revolu-
tionize the world’'s understanding of antennas, propagation, or anything else, we want to hear about it
. . . but please present your idea in a logical sequence of facts and build your case. If you decide to com-
pare your method to a standard, make sure your setup is carefully designed and that it generates reproducible
results.

Subject. This | leave to you. However, you might want to ask yourself one question before taking pen
in hand. How many readers will be interested? Three, three thousand, or thirty thousand? This is especially
true in regard to conversions. Not too many readers are interested in converting a BC610 to 11 meters.
However, a simple circuit that adds the three WARC bands to an older transceiver will generate substantial
interest. How about a short article on receivers, or on some particularly exciting aspect of future technology?
I'll be glad to consider your idea. Just pick up the phone or send a one-page outline of your proposed
manuscript. {I can’t, by the way, consider simultaneous submissions.)

A final word. Please double space your manuscript. Don't hide or crowd your words . . . let them sing

out and tell your story. For this — and more — | thank you.
Rich Rosen, K2RR
Editar-in-Chief

6 I8 July 1984



FREE MF] SOFTWARE

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

UNIVERSAL RTTY/ASCII/AMTOR/

RTTY/ASCIl/

AMTOR/CW CW COMPUTER INTERFACE

INTERFACE Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies

CARTRIDGE all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
FOR filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,

TRS-80C, Atari, T1-99, Commodore 64 or other personal computers. Uses

$ 95
VIC-20/C-64 wrs1228 69 MFJ, Kantronics, AEA software and other RTTY/CW software.

FREE MFJ RTTY/ASCII/CW §

INCLUDES MFJ-1228, SOFTWARE ON TAPE. ADD |
D RIG TO ENJOY couputea-.

VIC-20 OR C-64 AND
IZED HLT\YFMSCIIIBW ORDER MFJ-1228/

1264 FOR VIC-20, MFJ-1228/MFJ-1265 FOR C-64.

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

Same Interface cartridge works for both VIC-20 and
Commodore 84. Plugs into user's port.

Choose from wide varlety of RTTY/ASCII/CW,
even AMTOR software. Not married to one on-board
software package. Use MFJ, Kantronics, AEA plus
other software cartridge, tape or disk.

850 Hz and 170 Hz shifts on receive and transmit.

Has mark and space outputs for scope tuning.

Normal/Reverse switch eliminates retuning.

True dual channel mark and space active filters and
automatic threshold correction gives good copy when
one tone Is obliterated by QRM or selective fading.

, positive tuning with twin LED indicators.

Narrow 800 Hz active CW filter, Automatic PTT.

Exar 2206 sine generator for AFSK output.

Shislded XCVR AFSK/PTT Interface cable provid-
ed. Plus or minus CW keyed output. FSK out.

Powered by computer (few ma.), no adapter
1o buy or extra wire to dangle or pick up/radiate RFI.

Glass epoxy PCB. Aluminum enclosure. 4Y2x4Vax1"",

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FORRTTY/ASCII/AMTOR/CW

MF.I-122955
*09% e.iiedss
wWare

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

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

Plugs between recelver and VIC-20, Apple, TRS-
80C, Atarl, TI1-99, Commodore 64 and most other
personal computers. Requires appropriate software.

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

Coples all shifts and all speeds. Twin LED Indicators
makes tuning easy, positive. Normal/Reverse switch
sliminates tuning for Inverted RTTY. Speaker out
jack. Includes cable to Interface MFJ-1224 to VIC-20

mr
- om - ATTY
‘ e ow
PWR  LOCK  DATA WY

LES. YOU NEED
MFJ-1224/MFJ-1265 FOR C-64.

COMPLETE PACKAGE INCLUDES MFJ-1224, SOFTWARE ON TAPE,
RIG TO ENJOY COM-

CAB D ONLY VIC-20 OR C-64 AND
PUTERIZED RTTY/ASCII/CW. ORDER MFJ-1224/MFJ-1264 FOR VIC-20.

MF] RTTY CW
COMPUTER INTERFACE

&
. MODEL MF e .

MFJ-1224

$9995

New MFJ-1224 RTTY/ASCII/AMTOR/CW Com-
puter Interface lets you use your personal computer
as a computerized full featured RTTY/ASCII/
AMTOR/CW station for sending and receiving. Plugs
between rig and VIC-20, Apple, TRS-80C, Atari,
TI-89, Commodore 64 and most others.

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

Easy, positive tuning with twin LED Indicators.

Copy any shift (170,425,850 Hz and all other shifts)
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCII).

Coples on both mark and space, not mark only or
space only, to improve copy under adverse condltions.

Sharp 8 pole 170 Hz shift/CW active filter gives
good copy under crowded, fading and weak signal
conditions. Automatic noise limiter suppress static
crashes for better copy.

Normal/Reverse switch eliminates retuning. +250
VDC loop output drives RTTY machine. Speaker |ack.

Automatic tracking copies drifting signal.

Exar 2206 sine generator gives phase continuous
AFSK tones. Standard 2125 Hz mark and 2295/2975
Hz space. Microphone line: AFSK out, AFSK ground,
PTT out and PTT ground.

FSK keying output. Plus and minus CW keying.
CW transmit LED. External CW key jack

Kantronics compatible socket.

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

Use Galfo software with Apple, RAK with VIC-20,
Kantronics with TRS-80C, T1-99, N4EU with TRS-80
111, IV. Some computers with some software may re-
quire some external components

Metal cabinet. Brushed alum. front. Bx1%x6 in
12-15VDC or 110 VAC with adapter, MFJ-1312,§9.95

MFJ-1223, $29.95, RS-232 adapter for MFJ-1224.

SUPER RTTY FILTER

MFJ-T25
$ 39 95 ey cmnmlﬂlnn'vm'r!n
Super RTTY -
filter greatly

improves copy under

crowded, fading and weak signal conditions.Improves
any RTTY receiving system. 8 pole bandpass active
filter for 170 Hz shift (2125/2295 Hz mark/space). 200
or 400 Hz bandwidths. Automatic noise limiter. Audio
in, speaker out jacks. On/otf/bypass switch. "'ON"'
LED. 12 VDC or 110 VAC with optional AC adapter,
MFJ-1312, $9.95. 3x4x1 Inch aluminum cabinet.

or Commodore 64. 4'/2x1Yx4% Inches. 12-15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

CW INTERFACE CARTRIDGE

-y FORVIC-20/C-64
3 B < High performance CW
\m Interface cartridge. Gives

$ axcellent parformance
39 MFJ 1226 under weak, crowded, nolsy
ronditions. Works for both VIC-20 and Commodore
64. Plugs Into user's port

4 pole 100 Hz bandwidth active filter. 800 Hz
center frequency. 3 pole actlve lowpass post detection
filter. Exclusive automatic tracking comparator.

Plus and minus CW keying. Audlo In, speaker out
jacks. Powerad by computer.

Includes Basic listing of CW transmit/receive pro-
gram. Available on cassette tape, MFJ-1252(VIC-20)
or MFJ-1253(C-64),%4.95 and on software cartridge,
MFJ-1254 (VIC-20) or MFJ-1255(C-64), $19.95.

You can also use Kantronics, AEA ather software

Also copy RTTY with single tone detection

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING)
= One year unconditional guarantee * Made in USA
» Add $4.00 sach shipping/handling « Call or writs
for free catalog, over 100 products.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
800-647-1800. cail 601-323-5869
In Miss. ana outside continental USA
Telex 53-4500 MFJ STKV

July 1984 7

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762
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Kantronics Interface li

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

CiRdE o

EeKantronics

Interface Il is the new Kantronics transceiver-to-
computer interface. Interface Il features a highly
sensitive front end with mark and space filtering.
Even the most discerning operator will be surprised
with the Interface II's ability to dig out signals in
poor band conditions. Our unique tuning system even
displays signal fading.

Interface 1l

X-Y scope outputs and dual interface outputs for
VHF and HF connections make Interface Il compati-
ble with almost any shack. All three standard shifts
are selectable, and Interface Il is AMTOR compati-
ble. Interface 1l is designed for use with Kantronics
software.

Kantronics Software — The Industry Standard

Hamsoft

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

Hamtext

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

Hamsoft/Amtor

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

Amtorsoft

For the serious AMTOR operator using a VIC-20,
Commodore 64, or Apple computer. This program is
similar to Hamtext in capabilities, but can only be used for
AMTOR. The Apple version includes both Hamtext and
Amtorsoft on one diskette ($139.95). while the Vic-20 and
Commodore 64 cartridge is just Amtorsoft ($89.95).




Kantronics UTU

. KeKantronics yry
UNNERSAL TERMINAL UT

Suggested Retail Price 199.95

For more information contact an Authorized Kantronics Dealer,
or write: IK&Kantronics

1202 E. 23rd Street
» 149 Lawrence, Kansas 66044



OWN THE WORLD
WITH THE R3
NO RADIAL
- VERTICAL
10, 15, 20 METERS

inates the

d by other ver
Optimum cumnl dlslrlbutlun gives
re efficiency and low angle radiation for DX
yimunications.

R3 brings high performance antenna features
to those living in apartments, condominiums
or on small city lots. Even if you have plenty of
space, R3's combination of neat appearance
and DX capability make it ideal for your sta-
tion. The R3 includes an integral turner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature allows easy finger-
tip control as you operate your station.

R3 is a complete antenna system ready to in-
stall in virtually any location from ground level
to roof top.

FEATURES
3 dB Gain, ref YaAwhip
No Radials
360° Coverage
Integral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 ft (22.9m) Control Cable Included
Only 22ft (6.7m) High
1 sq ft (.09 sq m) Space
Self Supporting
Stainless Steel Hardware
Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia
Can Be Easily Stored and Set Up For

! waned \-!‘ y

.

J}f

CORPORATION

THE ANTENNA COMPANY

e s S —

Portable or Temporary Operation 48 Perimeter Road, PO. Box 4680
N o e wintammaN Marchester N 03108 UsA

the need to buy tower, rotator and associated TELEPHONE 603-627-7877

hardware. R3 IS ANOTHER PRODUCT I TELEX 953-0O50 CUSHSIG MAN

CREATED FOR THE ENJOYMENT OF YOUR i
HOBBY BY THE WORLD RENOWNED i
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OSCAR 11 IS BACK ON THE AIR AFTER 10 WEEKS OF FRUSTRATING SILENCE. UOSAT OSCAR 11,
the University of Surrey's scientific satellite, finally responded to signals from its
parent command station May 14 and is now being tested to uncover its post-launch problem.

Launched March 1 From Vandenberg AFB in California, the English Amateur satellite had
gone off the air after only three orbits and then staunchly resisted all attempts to bring
it back to life. The key to its resuscitation was provided by a crew in Greenland, who
used a 100-foot dish to hear signals leaking from its 1.2 GHz command receiver that both
confirmed its actual orbital position and provided clues to unlocking the command hangup!

OSCAR 11's Three Beacons Can Now Be Heard Again on 145.825, 435,025, and 2304.5 MHz.

Another Sophisticated Amateur Satellite Could Be In The Offing, with a projected early
1986 launch date. This possible launch opportunity would permit a large payload, at least
as heavy as OSCAR 10, opening the door for still another multi-function Amateur bird.

A World-Spanning Set Of Geostationary Amateur Satellites is also currently under con-
sideration by AMSAT. Operating in the 1.3 or 2.3 GHz bands and stationed at suitable
intervals around the equator, these satellites could provide a round-the-clock worldwide
communications capability far beyond that of present orbiting Amateur satellites. Such a
project would be expensive, however, so before proceeding too far with it AMSAT would like
to hear expressions of interest and support. Write AMSAT, Box 27, Washington, D.C. 20044,

VOLUNTEER EXAMINER COORDINATORS ARE NOW IN PLACE IN 10 of the 13 areas designated by
the FCC. The sixth district now has a VEC, the Greater Los Angeles Amateur Radio Group
(GLAARG), a grouping of area clubs; the San Diego Amateur Radio Council (SANDARC), should
also have FCC acceptance before this sees print. Two additional VECs are on board in the
fourth district, VE-administered exams have already been given in Alaska and the second,
eighth and ninth call areas as this went to press, and GLAARG was hoping to start giving
exams in the LA area in conjunction with Field Day. This leaves only the first and zero
call areas, and the Pacific, without at least one acceptable VEC, though Wayne Green, W2NSD,
has told Westlink that he intends to apply for first district VEC through the radio club at
his recently established Wayne Green University.

The Proposal To Permit Exam Expense Reimbursement will probably be considered by the
Commissioners by mid-July, and if there's no hitch, exam fees could be in place before Labor
Day. 1If so, expect the ARRL to submit its long-awaited VEC proposal very quickly. Just how
soon a League-sanctioned program could get under way is questionable, however. The exper-
ience of those VECs already up and running is that both the necessary paperwork and the exam
process itself are sufficiently complicated to require some formal VE training. Dayton, for
example, gives its VEs two three-hour training sessions. The League, however, expects to
prepare its VE corps by simply distributing a ''training manual!' Another factor to be re-
solved is whether the League can build an adequate "Chinese Wall" between its VEC role and
its Amateur training and training publications activities, a problem that will also be a
potential obstacle to any proposal from a Wayne Green enterprise.

THE 1984 SUMMER OLYMPIC TORCH RUN KICKED OFF MAY 8 in New York City and passed through
Chicago two weeks later. The torch bearers each run a four-mile segment, with their efforts
coordinated by teams of 16 Amateur volunteers from AT&T's Telephone Pioneers of America.

Two meters is used for the bulk of their communications, using both simplex and area repeaters
when available. By the time the run ends in Los Angeles in late July, the runners (and their
Amateur Radio support teams) will have covered over 9000 miles.

ADDITIONAL EXPANSION OF PHONE BANDS COULD BE DECIDED before the end of July. Unlike the
earlier FCC action on phone band expansion, which concerned only 20 meters, this time all
other bands in the NPRM—75, 40, 15, and 10 meters—will be considered. However, just which
phone bands will be changed and by how much is still an open question. Canada's Department
of Communications has proposed doing away with mandated subbands in its Amateur service!

Amateur Access To The New 907 MHz Amateur Allocation may also be relatively imminent.
IRAC (the Interdepartmental Radio Advisory Committee) seems to have no objection to giving
Amateurs the band on a secondary basis, though RCA is protesting that its video disc players
are susceptible to 902 MHz RFI. 1In the HF spectrum, 24 MHz may also see Amateur occupancy
soan as well, but problems with existing users make access to 18 MHz a more distant hope.

Getting New Bands From WARC Has A Negative Aspect, as well. Along with the gains come
losses, the first of which will be a severe cut in the 1215-1300 MHz band. Amateurs along
the Canadian border will also lose access to 420-430 MHz, and eventually (when AM broadcast
expands upward) radiolocation will again lay claim to 1900-2000 MHz.

FURTHER EXPANSION OF 20-KHZ CHANNELIZATION TO TWO METER'S TOP HALF will be a major topic
at the Texas VHF-FM Society's August Il meeting in Austin. Heading up the forum on this
controversial change is Joe Jarrett, K5FOG, who seeks inputs from concerned Amateurs across
the country. Papers (from those unable to attend in person) and outlines of oral presenta-
tions on the subject should go to Joe at 8501 Spring Valley Drive, Austin, Texas 78736.
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on the VHF/UHF
challenge

Dear HR:

| am especially pleased to see Joe
Reisert’'s VHF/UHF column and have
written a personal note of thanks to
him. 've been an avid V/UHF'er for
over 20 years and try to communicate
the excitement and challenge of opera-
ting on the VHF/UHF bands to other
hams whenever | can. That's why I'm
glad to see you giving someone of
Joe's stature and expertise a chance
to reach a large “lay’’ audience on a

monthly basis!
Jack C. Parker, KCOW
Bismarck, North Dakota

Dear HR:

The January, 1984, issue came to-
day, and I'm very pleased to be able
to look forward to Joe Reisert's
“VHF/UHF World” every month.

I’'m one of a handful of Amateurs in
Montgomery who operate 2-meter
SSB and plan to be on 432 soon. | am
NCS of the Central Alabama 2-meter
SSB net each Wednesday night at
0200 (Thursday) UTC on 144.250 MHz.

1 also really liked the January ‘“Ham
Notebook.’’ There have been many re-
peater controllers published in various
publications, but this is the first time
| have seen a repeater-to-phone sche-
matic. This is a circuit | have been
looking for — thanks.

Alton L. Erdman, WACNQ
Montgomery, Alabama

12 July 1984

Timex/Sinclair

newsletter

Dear HR:

A specialized newsletter is available
for Amateurs with Timex-Sinclair com-
puters. QZX is a monthly publication
that includes programs and news fea-
tures pertaining to Sinclair computers.
At $12 per year, | think it's a great re-
source for Sinclair computer owners;
one recent issue, for example, was
dedicated to RTTY applications.

For more information, contact QZX
at 2025 O’Donnell Drive, Las Cruces,
New Mexico 88001.

Tom Hart, AD1B
Westwood, Massachusetts

new MSO for RTTY

Dear HR:

A new MSO (Message Storage
Operation) system has been estab-
lished in the New York metropolitan
area by N2CKA. The frequency of op-
eration is 145.680 MHz-FM, using 100
WPM (74 baud) Baudot Code.

All Amateurs in the New York-New
Jersey-Connecticut area (for that mat-
ter, anyone who can “’hit"”’ the MSO
from elsewhere) are encouraged to
leave items of interest, bulletins, or just
“mail.”

The MSO uses standard DS 3100
type format. The access code,
“MSOCKA.HELP’’ will bring a list of
commands to assist the new user.
“EXIT” is used to ‘‘close’” or deac-
tivate the system.

N2CKA or | will be glad to help users
unfamiliar with MSO operation to get
off on the right foot.

Rich Tashner, N2EO
Whitestone, New York

can you help?
Dear HR:

] am in possession of a 6-channel
HF-SSB marine transceiver made by
Maritek — Model No. SB6-80, approx-
imate date of manufacture, 1973.

| have been able to trace the com-
pany to the following address: 1819
South Central, Kent, Washington,
98031, but letters have been stamped
“Not known’’ and returned. No phone
number is listed.
| would like very much to have a
copy of the workshop service hand-
book and/or circuit details, a copy of
the operations handbook, and any
other information — but specifically
that which applies to the settings of
the taps of the output stage.
| can arrange to have these photo-
copied in either the U.S. or Canada,
or here in the U.K., and the original re-
turned. | am willing to reimburse any
expenses incurred.
Kris Partridge, GBAUU
6 Blagdon Walk,
Teddington, TW11 9LN,
United Kingdom

While the HI MANUALS catalog
doesn’t list the Maritek SB6-80, it’s
often a helpful source of hard-to-find
manuals and schematics. For a copy,
write to HI MANUALS, P.O. Box
802HR, Council Bluffs, lowa 51502;

enclose $1.00. .
Editor

operating etiquette
Dear HR:

I'm delighted when editors speak
out about the selfish operating prac-
tices prevalent on the HF bands
{Reflections, ham radio, February,
1984). On the accidental occasions
when | work DX, | want to get to know
the other guy and find out interesting
things about his country. | would never
insult a foreign ham by implying that
| am interested in him only for his QSL.
Iif | naively try to converse for more
than a couple of minutes, however,
the vultures pounce.

I'm also dismayed by hams who hog
frequencies, claiming they are partici-
pating in phantom ‘‘nets’’ or handling
nonexistent ‘‘overseas phone-patch
traffic.”” I’'ve heard better operating



practices on the frequencies between
10 and 11 meters! CB isn’t to blame;
some of the most rules-conscious
hams | know are ex-CB'ers who hoped
to find something better in Amateur
Radio.

These things, plus the obnoxious
proliferation of contests, cause me to
confine most of my activity to ex-
perimental modes of communication
where contacts are rare but always
stimulating.

There, are two kinds of hams —
operators and experimenters. Both are
necessary, but the operators vastly
outnumber the experimenters. Bravo
for ham radio for supporting us
underdogs!

Frank Reid, WOIMKV
Bloomington, Indiana

short circuit

filter design

In fig. 6 of WENRW'’s article,
““Graphic Filter Design,"” (April, 1984,
page 37), the resistor labeled 528.2
should be labeled 582.2. This nominal
7 percent error in value results in some
peaking and a general tilt to the filter's
passband.

o ORT CIRCUIT Ho;-L,”E

Building a current ham radio project? Call the
Short Circuit Hotline any time between 8 AM and
Noan, or 1to 3 PM Eastern time — before you
begin construction. We'll let you know of any
changes or corrections that should be made to the
article describing your project

(See “Publisher's Log.” April. 1984, page 6, for
details.)

ST-6000

DSK-3100

ARQIDOO

KB2100

RS2100

Hal's Most Popular

RTTY, AMTOR and CW
EQUIPMENT BY
HAL COMMUNICATIONS

The Professional’s Choice

Henry Radio stocks and displays the most complete line of RTTY, AMTOR,
printers and peripherals, all available for "hands on viewing". Veterans in
RTTY, George Sanso (AB6A) and Boyd Crawford (K6RD) have set up a
comprehensive display of RTTY AND AMTOR sending and receiving units
that are actually “on the air”. Stop by if you're in the area or call or write for
literature and information. Henry Radio is aspecialistin all types of teletype
equipment, including commercial applications.
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(213) 820-1234

TOLL FREE OUTSIDE CALIF. (BOO) 421-6631
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VHF/UHF WORLD

the VHF/UHF primer:

an introduction to propagation

To really work DX,
try a new mode

One of the most interesting aspects of the world
above 10 meters is radio wave propagation. Sure,
we've all heard about F2, tropo, meteor scatter, duct-
ing, EME, and perhaps auroral propagation. But are
these the prime or only ways of working DX on
VHF/UHF? No way!

In preparing my monthly column for ham radio, I've
noticed that I'll occasionally: identify a propagation
mode without providing any explanation about how
that mode works. Sometimes it’s- difficult to readily
identify a particular mode of propagation on the
VHF/UHF frequencies because not all modes are well
understood. And different propagation modes are fre-
quently combined, making identification difficult at
best.

Over the years, the many articles written about
VHF/UHF propagation have only rarely covered more
than a few modes at a time. Lesser known modes have
been hidden away and almost forgotten. In this arti-
cle, I'll identify and explain the most common modes
of radio propagation, discuss some newly discovered,
less common ones, and try to provide some insight
into how you can exploit them and perhaps discover
some new modes yourself. Wherever possible, refer-
ences will be listed for those interested in pursuing the
individual subjects further.

Before we proceed, remember that communications
on any frequency is limited not only by the propaga-
tion mode and path length, but by several other fac-
tors such as transmitter power, receiver sensitivity, and
antenna gain, among others. A full discussion of the
latter parameters would fill an entire article, if not a

VHF/UHF propagation modes, as well as the oper-
ating techniques that make use of these modes. I'll
begin with the propagation modes on the lowest VHF
frequencies and move on upward through SHF, add-
ing some of my own observations and suggestions
about how to use each mode to its best advantage.

line-of-sight

Line-of-sight, surely the most common form of
VHF/UHF propagation; is easily understood.!? At
one time it was thought to be the only reason to use
VHF/UHF; even now, the idea of QRM-free local com-
munications is appealing.

Light and radio signals usually travel in relatively
straight lines. If the antenna height is known, a sim-
ple formula can be used to determine the distance to
the horizon:

D (miles) = V 1.5H nm
where H is in feet,
D' (km) =V 12.75H' (2)

where H' is in meters.

Because of changes in air pressure, temperature, and
humidity along the path, the refractive index of the
atmosphere may change and bend or refract signals
over a greater distance than the normal line-of-sight.
Generally speaking, this refractive index averages 1.33,
meaning that we can normally communicate over a
distance 33 percent further than the normal line-of-
sight. To account for this we can-modify eqs. 1 and
2 3s follows:

D (miles) = V 2H (3)
or D' (km) =V I7H' (4)

For example, station /A"’ has a 50-foot (15.24 meter)
tower. It has a horizon of approximately 8.66 miles
(13.94 km) and a radio horizon of 10 miles (16.09 km).

book; hence, I'll limit this discussion to a basic in- By Joe Reisert, W1JR, 17 Mansfield Drive,
troduction and a review of most of the identified = Chelmsford, Massachusetts 01824
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frequency

band record holder
144-148 MHz 14EAT-2S3B
220-225 MHz KP4EOR-LU7DJZ
420-450 MHz KD6R-KH6IAA
1240-1300 MHz VK5MC-VK7KZ/P
2300-2450 MHz VK5QR-VK6WG/P
3300-3500 MHz G3LQR-SMEHYG
5650-5925 MHz G3ZEZ-SMEHYG
10-10.5 GHz IBSNY /EAZ-1GYLI/ITY
24-245 GHz DJ2UH/P-DJAYJ/P
48 GHz and up: none reported

EME QSOs have been claimed.

table 1. Claimed 2-meter {and up) terrestrial DX records.

Note: EME hasn't been included since it would distort the records significantly. EME DX of over 11,000 miles {17,699 km) has been accomplished
on 2 meters, 70 cm and 23 cm. 220 MHz is only limited by the lack of frequency allocations worldwide. 13 cm is the highest band where Amateur

DX

date mode miles km
30 March 1979 Trans. Eqg. 4840 7788
9 March 1983 Trans. Eq. 3670 5906
28 July 1980 Tropo. duct. 2550 4103
23 Jan. 1980 Tropo. duct. 1422 2290
27 Jan. 1978 Tropo. duct. 1190 1883
11 July 1983 Tropo. 576 927
12 July 1983 Tropo. 610 981
18 July 1983 Tropo. duct. 1034 1663
21 Feb. 1982 Tropo. 162 244

Station B’ has a 100-foot (30.48 meter) tower. It has
a horizon of approximately 12.25 miles {19.71 km) and
a radio horizon of 14.14 miles (22.76 km). if stations
“A" and “B’’ are on opposite ends of a straight line
between the same point on the horizon, the distances
can be added to find the maximum path length. In this
example the line-of-sight distance would be 20.91
miles (33.65 km) and the radio horizon would be 24.14
miles (38.85 km). If two stations are attempting to
communicate, any obstructions or trees at the com-
mon point on their respective horizons may attenuate
signals!

path loss attenuation

Space does not permit me to discuss path loss at-
tenuation at length; see reference 2 for a detailed sum-
mary of this phenomenon. In brief, it may be useful
to know that typical line-of-sight attenuations for a
10-mile {16 km) unobstructed radio path are 90.5 dB
at 50 MHz, 109.3 dB at 432 MHz, 123.8 dB at 2304
MHz and 136.6 dB at 10 GHz. Due to the inverse
square law, attenuation increases or decreases by 6
dB every time you either doubie or half the path length
or frequency, respectively. Hence, if you try to double
the path length (providing you have line-of-sight), the
path loss will be 6 dB greater.

F2 propagation

The supreme propagation mode for DX and the
workhorse of the HF bands is F2 propagation. Once
it was thought that ultraviolet radiation from the sun
would never be sufficient to ionize the ionosphere suf-
ficiently to support communications on 50 MHz via the
F2 layer (approximately 150 to 250 miles or 250 to 400
km above the earth), but the experts were proven
wrong when W1HDQ contacted G6DH crossband (6
to 10 meters) via this mode on November 26, 1946.
Only hours later a transcontinental 6-meter two-way

QSO using the same mode between W4GJO in Florida
and W6QG in California occurred. Six-meter F2 was
not too common during solar cycle 18, and the sun
“cooled down’’ by November, 1947.

The International Geophysical Year (1957-1958)
helped numerous stations obtain 6-meter permits
where operation was normally forbidden. In October
1957 WAUMF worked SM5CHH, signaling what may
have been the start of the greatest F2 openings ever
recorded on 6 meters. Later that year KEBGDI submit-
ted the QSLs to qualify for the first WAC above 10
meters, showing the worldwide participation. In 1957,
solar cycle 19 hit a tremendous peak, the highest re-
corded in history, when on December 24 to 25, the
sunspot count reached 355 and worldwide propaga-
tion, even via the long path, became commonplace
on 6 meters. But by early 1960, this cycle was on the
decline, and unfortunately, solar cycle 20 displayed a
more normal solar activity peak level with some
6-meter F2 contacts reported between November,
1967, and February, 1970. Most were single-hop con-
tacts. It began to look as if we'd never see F2 on 6
meters again in our lifetime.

However, in the fall of 1978, during cycle 21, solar
activity increased dramatically and F2 propagation
began anew on 6 meters. The mean sunspot count
in December, 1979, was 164.5, the highest for cycle
21. Unfortunately, many countries no longer permit-
ted Amateur operation on 6 meters because of TV and
other frequency allocations. As a result, many VHFers
outside the United States had to be satisfied with
SWLing or 6 to 10 meter crossband QSOs. 1980 saw
a big F2 dip in the United States, but surprisingly,
propagation returned for a strong second session in
November, 1981, slowly diminishing in late 1982. (As
| wrote this column, in March of 1984, F2 returned,
with some USA areas working VK’s and ZL’s. No
guess on how long it will last, but enjoy!)
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F2 propagation requires a very high sunspot count,
typically greater than 125, which is roughly equivalent
to a 2800 MHz solar flux of 175 (as broadcast at 18
minutes after each hour on radio station WWV). Gen-
erally speaking, in the continental United States, open-
ings start first at the southern latitudes, slowly work-
ing up to the northern latitudes over a period of days
to weeks as the ionosphere gets “pumped up.”” Hence
the solar activity has to be sustained for at least several
days in a row. In the continental USA, openings usual-
ly occur between late October and March, favoring
southern latitude stations.

At the first appearance of F2, single hop distances
are right at the MUF and very long (typically 2500 miles
or 4000 km), getting shorter as the ionization builds
for several days. As the ionization increases, the MUF
slowly rises, permitting operation above 52 MHz. Six-
meter communications with low power (10 watts or
less) become possible even with dipofe antennas. If
conditions remain favorable, multiple hops become
possible.

The best propagation between two points usually
occurs when the sun is about halfway between the
stations and almost always requires that the entire path
be in sunlight. At times the path can be rather selec-
tive, especially on multiple hops; this means that sta-
tions as few as 10 miles {16 km) apart may not be able
to hear the same distant station. F2 can also link up
with sporadic E (more on this later) and extend the
path. When solar disturbances occur, the north-south
paths show little or no change and often become en-
hanced soon after the storm subsides. However, the
east-west paths drop off quickly and are usually good
only during undisturbed solar periods.

Although several crossband 50-70 MHz QSOs were
reported during cycle 21 between VETASJ and the
United Kingdom, the 70 MHz signals were almost cer-
tainly not propagated by F2 but rather by sporadic E,
since sporadic E propagation was in evidence on 6
meters during these openings.

Much of the success during cycle 21 can be attrib-
uted to improved gear, propagation beacons, monitor-
ing of commercial paging and television stations (such
as the BBC on 48.25 MHz)}, and the various liaison
nets, especially those on 28.885 MHz (this frequency
is still used whenever 10 meters is open). Most of the
6 to 10 meter crossband operation takes place near
this frequency. Solar bulletins on radio station WWV
at 18 minutes after each hour are also helpful because
they report solar flux, an indication of sunspot count,
and disturbance warnings via the A’ and ‘K"’ indices.
Much more information on F2 can be found in ““The
World Above 50 MHz'* column in QST during the ap-
propriate years. It's doubtful that any widespread F2
propagation will occur on 6 meters again until about
the year 2000, but it sure was great while it lasted!

16 July 1984

backscatter

This mode of propagation, a form of radar, often
preceeds sporadic E and F2 openings. It is most prev-
alent on 10, 15, and 20 meters and sometimes occurs
even on 40 meters. Its presence indicates that the MUF
is very high. In backscatter operation, what happens
is that an area of the ionosphere is so highly charged
that signals traversing the E or F2 layer path strike the
earth at some distant point and are scattered. If two
stations running reasonable power and antenna gain
aim at this common scattering point, communication
is made possible by reflection. Because signals arrive
from several different directions at the same time
(multipath), they are usually weak and distorted. A
good time to look for 6-meter backscatter is when
propagation is good on 10 meters; even then, it may
be difficult to spot unless there is lots of activity. This
mode is primarily limited to 6 through 40 meters and
can be used for DX even up to 3000 miles (4825 km).

midlatitude intense sporadic E

This is truly the workhorse mode for DX on 6
meters. Propagation is typically from ionized clouds
located in the E layer and usually approximately 60
miles (100 km) above the earth in the midlatitudes (25
to 55 degrees north latitude). There is also equatorial
and polar sporadic E, but they are slightly different in
nature and of little value for continental USA stations
since they are too far south or north to be of any use.

In the continental USA, sporadic E propagation
usually peaks near the summer solstice (June 21). Typ-
ical limits are from May to early August but can occur
any time of year. Typical DX limits are about 300 to
1300 miles (485 to 2100 km) per hop but two and even
three hops are not uncommon on 6 meters. A lesser
peak occurs approximately within plus or minus one
month of the winter solstice {December 21) but this
peak is considerably shorter, weaker and usually lim-
ited to single hop. It is worthwhile noting that the
peaks aiso occur in the southern hemisphere in reverse
order. Although sporadic E propagation can start at
any time of the day, it is most prevalent in the late
morning, the late afternoon and into the early evening.
There is some speculation that sporadic E occurrences
are more common and stronger when sunspot activ-
ity is low. Hence propagation via this mode may im-
prove in the next few years.

The exact mechanism that triggers sporadic E is still
not known. Some people attribute it to weather-re-
lated phenomenon, especially wind shear and light-
ning storms. The late Mel Wilson, W1DEI/W2BOC,
devoted much of his Amateur career to the study of
sporadic E and wrote several very interesting articles
on the subject.>* He pointed out that the clouds that
produce the propagation originate at a location he



called the “’birthplace’” and usually travel in relatively
straight lines at approximately 180 miles (290 km) per
hour from southeast to northwest (fig. 1). For best
propagation, he said, the cloud should be on or near-
ly on a line drawn between the two stations at the half-
way point. Clouds *5 degrees off the path can be
used and up to * 10 degrees at the extreme. A single
cloud will be usable for up to 5 minutes. The size of
the cloud has been estimated to be in the order of tens
to hundreds of feet (5 to 100 meters) vertically. Multi-
ple clouds are often being formed in the same birth-
place so they will pass by as they are generated. The
best sporadic E propagation seems to occur when no
maijor high pressure areas are present. (Mel’s work will
be carried on by his son Steve, W2CAP/1.)
Midlatitude sporadic E is also usable on 2 meters
with the first reported contacts made between north-
ern Texas and southern California on July 10, 1951,
for a distance of approximately 1300 miles (2090 km).
At first, other 2-meter openings were rare, probably
due to lack of activity, and weren't recorded again until
July, 1956 and June, 1959. Nowadays 2-meter con-

tacts are usually reported yearly and tend to occur be-
tween late June and early August, but can occur on
the winter peak as described above. Strong lightning
activity, especially the type that occurs above 60,000
feet (18,288 meters), is often present near the midpath
of big 2-meter openings.® Tornadoes and hail storms
are often present at the mid-point of the path during
2-meter openings. Typical 2-meter QSOs using spo-
radic E are shown in fig. 2 from data given to me by
the late Mel Wilson. Although we have had some very
long DX (over 1600 miles or 2575 km) 2-meter open-
ings in the United States, | have never heard of a doc-
umented double-hop QSO over 2000 miles (3218 km)
such as has been recorded in Europe. The greater
number of reported 2-meter openings “‘caught’’ in re-
cent years is probably due to better monitoring and
improved equipment as well as the new common
2-meter calling frequency, 144.2 MHz. The frequen-
cy limits for sporadic E are believed to extend above
220 MHz and W1JR and W@VB have both been heard
on this frequency by other stations but in each case
equipment problems at one end of the path prevented

STATUTE MILES
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fig. 1. Clouds producing sporadic-E propagation generally travel from southeast to northwest at approximately 180 miles (290 km)

per hour, moving in a relatively straight line.
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fig. 2. A typical 2-meter sporadic-E opening shows paths between stations in QSO on February 3, 1977, on 144 MHz (0000-0229 UTC).

completed QSOs! (I've noticed, by the way, that all
the good east-to-west 2-meter sporadic E openings
I’'ve heard from the New England area in the past eight
years have occurred within two weeks on either side
of July 20th. Any comments?)

The best way to “’catch’’ sporadic E openings is to
listen on 10 meters for short skip conditions. When
the 10-meter path gets down to 300 to 500 miles (483
to 805 km), the 6-meter band is probably ready to pop
or is already open. Similarly, when the path on 6
meters gets very short (perhaps 400 to 500 miles or
645 to 805 km) and intense, try putting out a call on
the 2-meter calling frequency. Remember that the re-
flection from the cloud will usually be different on 2
meters than on 6 meters. The distance will generally
be much longer on the higher frequency, so judge ac-
cordingly if you're making schedules. Backscatter, es-
pecially from a local, is an indication that there are lots
of clouds and a big opening is about to begin. You
can’t have a QSO without making some noise to alert
others of an opening. WAWD has noticed that when-
ever WWV forecasts a “‘strat-warm,”’ a sporadic E
opening usually occurs within the following 12 to 24
hours.
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TE (transequatorial) scatter

This was truly an Amateur Radio first when long-
distance (5000 miles or 8000 km) propagation was
established across the equator on 6 meters in August,
1947. It is significant that tests have verified that the
signals first enter a bell-shaped ionized area midway
between the station and the geomagnetic equator and
then are ducted to the opposite ionized area without
intermediate reflection from the earth.®

For best results, stations should be located about
1500 to 2500 miles (2400 to 4000 km) north and south
of the geomagnetic equator and signals should cross
the geomagnetic equator at close to right angles.
However, deviations of up to + 20 degrees have been
known to occur. It is also significant that propagation
may not necessarily be present at the same time at
lower frequencies. These contacts usually improve
during the equinoctal periods, especially when solar
activity is high, as occurs near the peaks of the solar
cycles. Openings may start in the late afternoon with
clear sounding signals but early evening (at the mid-
point on the path) signals often have a flutter with up
to a 15 Hz rate. Signals may last until midnight, long
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after F2 has disappeared. The frequency usable is typ-
icaily 1.5 times the MUF maximum that occurred
earlier in the same day.

Unfortunately for stations in the continental United
States, the geomagnetic equator runs about 15 de-
grees south of the true equator in this hemisphere.
Consequently only stations in very southerly latitudes
of the continental United States are optimally located.
Stations in South Africa to the Mediterranean as well
as Japan to Australia are in more favorable locations
for this mode of radio propagation.

equatorial FAI (field aligned irregularities)

There was always the hope that someday there
would be propagation as high as 2 meters across the
equator. Then on October 29, 1977, it happened, when
YV5ZZ/6 in Venezuela made a 2-meter contact with
LUTDAU (in Argentina) at a distance of about 3135
miles (5045 km}.? After this initial success, openings
kept occurring and distances kept improving, and by
February, 1979, contacts were established between
Puerto Rico and Southern Argentina, Australia and
Japan as well as between Rhodesia and Greece.

Often the signals had an auroral sound (more on this
later). Stations with elevation control noticed that sig-
nals were optimized at 5 to 8 degrees elevation. And
while 70 cm (432 MHz) signals could be heard no
QSO0s were made on that frequency. Finally, in 1983,
a successful 220 MHz QSO was completed between
KP40OER and LU7DJZ (see table 1). Some Amateurs
speculated on the existence of a new propagation
mode,’ possibly one using a scatter mechanism and
FAIl from ionized bubbles. Others suggested ducts. At
this time no one agrees except to say that more time
and study is required.

We now know that propagation between stations
equally spaced north and south of the geomagnetic
equator can occur up to 70 cm. The best times and
seasons for these contacts seem to be those most fre-
quently observed for TE, as explained above. There
is much more to be done in this important area —
another Amateur Radio first.

ionospheric scatter

This mode of propagation,® a form of forward scat-
ter, is believed to be due to scattering in the lower D
region (30 to 55 miles or 50 to 90 km) of the iono-
sphere. Typical distances are 800 to 1300 miles (1300
to 2100 km). Signals are usually continuous, but weak
and wavery with a broad peak around midday at the
midpath and during the summer months. Signal at-
tenuations are approximately 90 dB greater than free-
space loss at 6 meters and 115 dB at 2 meters. Hence
this mode of propagation is definitely within the ca-
pability of two well equipped stations with 2-meter
EME capability and deserves more attention.
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aurora

Aurora, caused by magnetic disturbances on the
sun,' is called aurora borealis (or "'northern lights”’)
in the northern hemisphere and aurora australis in the
southern hemisphere. Aurora borealis are most com-
mon around the equinoxes in March and September
and usually begin in the late afternoon or early eve-
ning, though they can occur at any time of the year
and are sometimes active in the early afternoon as well
as all through the night and even into morning! The
number of auroral occurrences tends to peak at the
beginning and at the end of a solar cycle peak (e.g.
1978-79 and 1982-83) and decrease significantly when
sunspot activity is low. They usually occur 24 to 48
hours after a major solar flare. A WWV “A”" index of
30 or greater or a “’/K” index of 4 or more is a good
warning of impending aurora. Weak or "“watery”’
sounding HF signals are an excellent indicator of
aurora presence although their presence does not
guarantee that the openings will extend to VHF/UHF.

Typical auroral propagation occurs in a region be-
tween 47 to 84 miles (75 to 135 km) above the earth.
If you were to look down on the earth from directly
over the magnetic pole, an aurora would appear to be
shaped like a halo or doughnut. (See satellite photo-
graph shown in reference 11.) From a vantage point
on the earth, auroras appear to be thin sheets or col-
umns of light that are not quite vertical but tipped at
the local dip angle of the magnetic field. Those in the
far north are usually green, while those that extend
further south may be red. The further south the aurora
extends, the greater the DX possibilities; they are, after
all, a superb reflector of radio waves.

The auroral reflection occurs when the angle of in-
cidence equals the angle of reflection, but incidence
and reflection paths need not lie in the same plane.
Propagation via auroral reflection has been verified up
to about 3000 MHz, but no known Amateur contacts
have been reported above 70 cm (432 MHz). The best
reported DX is about 1336 miles (2150 km). High
power (several hundred watts or greater) is beneficial,
but even 10-watt stations have had confirmed 70 cm
QS0s. Occasionally the aurora extends far enough
south so that even stations in Florida, Texas, New
Mexico, and Arizona can establish auroral contacts.

For communications via auroral propagation, both
stations should aim their antennas at the same "‘hot”’
spot. The cross-section of reflection decreases with
increasing frequency. The angle of perpendicularity
with respect to the earth’s magnetic field also de-
creases with frequency. Typical accuracies required
are +12 degrees at 220 MHz, +9.5 degrees at 432
MHz and =+ 6 degrees at 780 MHz."? Since typical an-
tenna installations have beamwidths that usually de-
crease in both the horizontal and vertical planes with



increasing frequency, the path becomes more difficult
and would definitely be improved above 220 MHz if
both stations could also change antenna elevation.
This is particularly true when trying to contact a sta-
tion that is either several degrees of latitude north or
south of you. Hence, higher power is definitely pref-
erable to increased antenna gain.

Auroral signals usually sound like a “’buzz’’ or white
noise because of the Doppler spreading caused by the
rapidly changing ionization. CW is preferred, but SSB
is usable, though hard to understand and lacking high
pitched sounds, if you are operating on the lower VHF
bands and the aurora is strong. I've noticed that if a
CW signal is narrow (1 to 2 kHz) on 2 meters, there
is usually sufficient ionization to permit 220 MHz and
maybe even 70 cm contacts. I've also noticed that the
MUF usually peaks shortly after the onset of the
aurora, perhaps in 15 to 30 minutes, and then slowly
decreases as time passes. Hence it is advisable to take
advantage of the higher VHF/UHF bands as soon as
the aurora gets going rather than discover later that
the MUF has dropped.

"“Watery'' or wavery sounding signals on HF (10 to
160 meters) are an excellent indication that aurora is
present and can be a tip-off to look for VHF/UHF auro-
ral propagation. Auroras can be easily detected using
a TV video carrier monitor on channel 12 (205.25 MHz)
or 13 {211.25 MHz), similar to the one | described in
last month’s column.' Just point your beam north and
listen for the ““buzz’’ on the carriers. This is also a good
system for finding where the aurora is peaking and
whether the MUF is high. I’'ve noticed that the “hot"’
spot may be in a slightly different place at 220 MHz
than on 6 or 2 meters {perhaps due to antenna pat-
terns or other variables). This is invaluable informa-
tion when trying to find 220 MHz and 70 cm signals.

Another observation I've made is that the Doppler
shift may vary when you swing your beam back and
forth while listening to an auroral signal. I've measured
up to + 1 kHz shift on 2 meters on locals and consid-
erably more on 220 MHz and 70 cm. Consequently it's
advisable to tune * several kHz when listening for
answers to a CQ. If you're using a modern transceiver,
tune with your RIT so you don’t transmit back on a
new frequency! Lately I've noticed this happening
more often — but doing so can be disasterous on
aurora, since you may land on top of another signal
and be completely unreadable in the QRM, causing
confusion to the operator you‘ve answered, who is no
doubt wondering where you went! Likewise, be care-
ful where you zero-beat your own signal if you want
an answer.

Finally, look for activity on or near the VHF/UHF
calling frequencies. During auroras, this is usually
50.100, 144.100, 220.100 and 432.100 MHz on CW and
with 50.110 and 144.2 on SSB. By all means, call CQ.

When you hear a reply, try to peak your beam quickly
in order to optimize the path, since each station wiill
come in at a slightly different direction depending on
latitude and longitude.

artificial auroras

Attempts have been made to generate artificial
auroras by using rockets to inject barium clouds into
the ionosphere; in recent years, scientists in both the
United States and the Soviet Union have created yet
another form of artificial radio aurora.® This propaga-
tion mode is similar to the natural auroras described
except in that it is generated by radiating very high
amounts (typically 40 Megawatts of ERP) of HF (typi-
cally 3 to 10 MHz) CW power vertically into the iono-
sphere. The scattering center is directly above the
transmitter. The principal tests have been conducted
in Platteville, Colorado, with a 1-Megawatt transmit-
ter and a large antenna array, and at Arecibo, Puerto
Rico, with 100 kilowatts, using the 1000 foot (305
meter) spherical dish. Operations have been successful
as high as 430 MHz, and the signals are usually nar-
rower than those generated by natural aurora.

auroral “Eg”’

This is a much sought after mode of propagation
on 6 meters. According to WABIQN, s ionospheric
sounders have verified that sporadic E may be present
just below an aurora, but the reasons for this are not
known. When particle precipitation becomes strong
enough, sufficient electrons collect at the bottom of
the field line and form a “’puddie’” which can spread
harizontally. It may then appear like sporadic E after
the effects of the aurora wear off and thus yield DX
in the northern regions of the United States and
Canada. This may explain why some 6 meter auroras
sound almost like sporadic E propagation. Auroral Eg
usually occur within a few hours after an aurora
fades out.

meteor scatter

Meteor scatter is one of the prime modes for DXing
on VHF/UHF. Every day 50 to 100 million particles ran-
domly enter the earth’s atmosphere, where they burn
up in the E region (50 to 150 km high) and leave ionized
trails capable of reflecting radio signals. Due to the
orbital characteristics of the earth, these random par-
ticles tend to increase slowly after midnight, reaching
a broad peak at 6 AM and slowly decrease as the
morning wears on, reaching a minimum at about 6 PM
local time. The best months for random meteors in
the continental United States are between June and
August, with a minimum occurrence in February.

Even more important to the VHF/UHF DXer are
meteor showers. They can occur at any hour of the
day, and while they may be short in duration {(any-
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where from a few hours to a day or two long), they
do occur on predictable dates. The better known
showers are the Perseids (approximately August 11}
and the Geminids (approximately December 11). DX,
typically 500 to 1400 miles (805 to 2250 km) is accom-
plished by reflecting signals off these meteor trails.'®

Most meteor scatter operation is on 6 and 2 meters,
but 220 MHz and occasionally 70 cm (although there
have been only about a half dozen reported contacts
on this frequency to date) can be used in the higher
speed showers. A recent article'® described how to
optimize the use of this mode; readers who wish to
know more should refer to that article.

FAI

The authors of reference 7 speculated that FAI sim-
ilar in nature to that which produces the great TE FAI
may be present in the midlatitude regions, and that
signals in this mode would probably have an auroral
quality. At the same time this article was published,
K4GFG was conducting a nightly over-water tropo
schedule in an attempt to QS0 KP4EOR, who was also
involved in the TE FAI experiment. What transpired
was a QSO0, not by tropo propagation, but by FAl with
weak and “watery’’ signals peaking about 10 to 20 de-
grees north of the great circle path."”

During the following summer (1979), signals ap-
peared over the United States and FAIl-type QSOs
were made from Florida to Texas and Alabama again,
with auroral-type signals peaking north of the great
circle path. Occurrences seem to be in the late eve-
ning, following sporadic E openings. Typical path loss
is in the area of 218 to 230 dB at 2 meters and 248
dB at 220 MHz, meaning that fairly large setups (kW
and modest gain antennas) are required to take ad-
vantage of this mode. Reference 17 provides charts
for pointing antennas and speculates that this mode
may be possible as high as 70 cm, although no known
QSO0s have taken place above 2 meters as of this writ-
ing. Itis a fascinating possibility for VHFers and a nice
way to work real DX when the band would otherwise
be quiet!

EME

Earth-Moon-Earth, or “moonbounce’’ is one of my
favorite subjects because it's the ultimate DX for the
Radio Amateur. When you bounce your signal off the
moon and listen for the returning signal, the path is
up to 500,000 miles (804,500 km) in length and it takes
the signal over 2.5 seconds to traverse the distance!
Hence EME allows you to monitor your own signal
after it is sent — and if you hear your own echoes,
you know that your signal got where it was supposed
to go, not like the dead-band syndrome on HF. You
also know your equipment is operating successfully;
by listening to the strength of the echo you can also
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tell how well it's working and whether your most re-
cent improvement actually works.

While EME is not for the faint-hearted, it can be
achieved by the typical VHF/UHFer. The first EME sta-
tions were highly experimental and results were mar-
ginal at best. However, with the advances in the state-
of-the-art (such as good low-noise transistors and
GaAs FETs, high performance Yagis and parabolic
dishes as well as efficient amplifiers), EME really took
off in the late 1960s. Nowadays, when conditions are
good on 2 meters, you have the capability of hearing
your own echoes; WAS as well as WAC are possible
with 500 watts of output power and four 3.2 wave-
length NBS-type Yagis. Even a single-Yagi station with
a good low-noise antenna-mounted preamplifier can
hear the larger EME 2-meter and 70 cm stations off
the moon when conditions are good. Over 50 DXCC
countries are now or have been active on EME in the
last few years and EME expeditions are no longer
uncommon.

Typical path losses for EME range from 251 dB on
2 meters to 276 dB on 13 cm (2300 MHz), the highest
frequency band on which Amateur contacts have been
claimed.’® A few EME QSOs have been made on 6
meters, but the antenna systems were very large, and
noise was a limiting factor. EME is now commonplace
on 2 meters, 220 MHz, 70 cm, and 23 cm, where con-
tacts are made almost daily and even SSB QSOs are
not uncommon. Typical EME operating and calling fre-
quencies are listed in table 2.

table 2. Typical EME operating and calling frequencies.

band frequencies used. calling frequencies
2 meters  144.000-144.110 144:003-144.010
220 MHz  220.0-220.080 220.020

70 cm  432.000-432.070 432.010

23 cm 1296.000-1296.060 1296.010

13 cm 2304-2304.1 and 2304.050 and
2320-2320.2 2320.150*%

*Most Europeans can no longer operate below 2320 MHz in the 13
cm band. The USA Amateurs may soon lose the frequencies between
2310-2390 MHz. Therefore, cross band operation may be required.

13 cm is now being tried, and DFGEME has reported
several QS0Os using a 9-meter dish. The interesting
thing about 23 and 13 cm is that the power levels and
antenna systems are small in comparison to 2 meters
and 220 MHz. For example, some stations on 23 cm
have been making QSOs rather routinely with dishes
as small as 8 to 13 feet (2.5 to 4 meters) in diameter
and with power as low as 100 watts at the feed.
They're making good use of the new low-noise GaAs
FET preamplifiers mounted right at the feed and of the
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very low sky noise above 400 MHz. All things being
equal, path loss and antenna gain increase directly
with frequency. However, since the antenna gain is
added twice {once on receive, and once on transmit),
the overall signal-to-noise ratio increases with increas-
ing frequency. Another advantage of EME is that you
don’t have to wait for a band opening!

The EIMAC EME notes'® are a great help for the
newcomer to EME. Reference 20 describes the require-
ments for 70 cm EME as well as helpful hints to im-
prove your station and equipment both on EME and
terrestrial. {A later column will describe 220 MHz re-
quirements. See you off the moon!)

tropospheric scatter

This mode of propagation uses the reflections off
dust particles, clouds and the refractive index varia-
tions that occur in the troposphere (1000-50,000 ft. or
305-15,250 meters above sea level) to provide reliable
VHF/UHF propagation up to 1000 miles (1609 km) be-
tween well equipped stations. 2'-22 For several years
starting in 1953 Chisolm et al?? conducted interesting
tropo scatter tests over 98-830 mile {1568-1335 Km)
paths from Massachusetts to North Carolina. They
proved that with adequate equipment, 70 cm signals
could always get through with path loss varying from
190 dB at 98 miles (158 km) to 258 dB at 618 miles
(994 km) and 300 dB at 830 miles 1335 km).

Both stations should aim their antennas at each
other on the great circle path and their signals will scat-
ter from the common volume of the atmosphere some-
where near the mid point in the path. For best long
haul DX, a low angle of radiation is essential making
it desirable to have your antenna fairly high (10 wave-
lengths minimum but greater than 20 wavelengths is
unnecessary), in the clear, and a good low-angle
horizon. Antenna gain is not fully realized since the
power is not from a point source but from a volume
in the atmosphere.

Typical path attenuations for the long DX (greater
than 300 miles or 483 Km) are such that an EME type
setup is desirable. However, many EME stations are
now using their EME arrays with mast mounted pre-
amplifiers so DX is no longer a problem on the
VHF/UHF frequencies. Recent work in the U.K. on
3 cm (10 GHz) shows that troposcatter is a very reliable
mode.?' They predict that a 440 Km range is possible
using 1 watt and 4 foot {1.22 meter) dishes by each
station. This propagation mode deserves more atten-
tion especially on 70 cm and above!

tropospheric bending

Tropospheric communication utilizes weather-
related changes in the atmosphere to propagate
VHF/UHF signals over much greater than line-of-sight
distances. Under normal weather conditions, the tem-

perature of the atmosphere decreases in a more or less
linear fashion with increasing altitude. However, if the
temperature should abruptly increase with increasing
altitude, the conditions are right for long haul DX. This
usually happens between 3000 and 6000 feet (915 to
1930 meters) above local terrain and causes the refrac-
tive index to significantly increase beyond 1.33 as
started earlier in the line-of-sight discussion. If you are
at an elevated QTH, you could get above the temper-
ature inversion and be unable to propagate through
this layer!

Best tips are to look for increased cloudiness follow-
ing a period of fair and calm weather. Best periods
occur after a long (two or more days) high steady
barometer {greater than 30.3 inches or 1025 millibars)
starts to drop due to the approach of a slow moving
low pressure area from a few hundred miles away,
especially when moist air masses are approaching such
as from the Gulif of Mexico. Signals are usually strong-
est in the late evening and especially in the early morn-
ing around sunrise. For advanced warning watch
weather maps especially on TV. Remember that
weather maps in the newspapers may be 24-48 hours
old and hence may be after the fact! The late Ross
Hull wrote several interesting articles on this subject.??

| have also noticed that the really good overland
tropospheric bending generally occurs in the winter
months in the states bordering or near the Gulf of Mex-
ico and between mid-August and late November in the
central, northern and northeastern continental USA.
Openings are also prevalent when there are large in-
version layers with uncomfortably high humidity. The
eastern USA should look for enhanced north to south
DX when a weather condition called a ““Bermuda
High'' is present. The best DX, especially east to west,
seems to occur when a hurricane is bearing down on
the area. Fortunately or unfortunately, the hurricanes
that used to come roaring across the eastern half of
the USA have been few in numbers since the early
1970s.

tropo ducting

This form of propagation is quite similar to the trop-
ospheric bending just discussed but is more prevalent
on the over water paths. In contrast to the normal
tropospheric bending caused by an abrupt temperature
change with increasing altitude, this form of propaga-
tion usually has two abrupt changes, one very low
(maybe only a few meters above the surface) and the
other one above it by perhaps 1000 feet (300 meters)
or so. The net result is that a sort of waveguide is
formed, the thickness of which determines the best
frequencies of radio propagation. If you are in the
duct, signals will propagate almost unattenuated un-
til the duct deforms. If you are outside, take up another
pastime!
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Those who have studied ducting of radio signals tell
me that at the onset of the duct, the optimum frequen-
cy is often quite high, typically 1500 MHz, and may
slowly decrease as the duct stabilizes often going up
again as the duct starts to disappear. During the great
tropospheric ducting conditions between Hawaii and
California in July, 1973, the openings were first heard
on 70 cm and then slowly shifted to 2 meters. Two
days later even 6-meter signals (viz. KH6lJ} were mak-
ing the grade. It is noteworthy that this duct took place
while two tropical (hurricane type) storms were traver-
sing the path between Baja, California, and Hawaii just
to the south of the path.

There are other pecularities about tropo ducting. If
you are above or below the duct (as in tropospheric
bending), you will not be able to couple sufficiently
into the duct to take advantage of it. Seldom does an
over-water duct extend very far inland. Instead, the
duct may abruptly become elevated as it passes over
land. Hence, if you are over 10 to 40 miles (16 to 64
km)} inland, the only effective way to use the duct will
be if you are elevated or have a reflection assist {more
on this later).

Let me elaborate on the later point. Researchers in
the United States Navy and others have studied the
California to Hawaii ducting with aircraft and often
found that the duct was elevated 1 to 2 miles (1.6 to
3.2 km) as it approached Hawaii. The Amateurs ac-
tive in Hawaii frequently drove up and down the side
on Mauna Loa to optimize this path. After several
years of observing this path, they installed the 24-hour-
a-day warning beacons well up the side of Mauna Loa
to take advantage of this phenomenon. Unfortunate-
ly, if an opening takes place (as seen by monitoring
the beacon from California), there has to be an able
body to drive up to the sight as soon as possible to
catch the opening, and this hasn’t always been
possible!

The farthest inland ducting | know of is the KD6R
to KH6IAA QSO. lronically, both stations were ele-
vated. KD6R was about 38 miles (61 km) inland, but
at an elevation of almost 6000 feet (1828 meters) on
the side of Mount Palomar. Likewise, the Bermuda-
to-USA path where coastal stations can often access
the duct but inland stations can’t except K2RIW who
is about 10 miles (16 km) inland but elevated on one
of the highest spots (400 feet or 121 meters) on Long
Island. K1PXE, at sea level in Connecticut, has never
heard Bermuda, perhaps because the signals have to
first traverse Long Island and are thereby elevated
beyond reasonable altitudes.

The best ducts observed and used for long DX are
the ““Great Australian Bight”’ off southern Australia,
the Gulf of Mexico, the Mediterranean Sea, the North
Sea, Bermuda to the United States, the Atlantic
Ocean between the United Kingdom and the Canary
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Islands, and of course the California-to-Hawaii path.
In fact, rumor has it that a 5 GHz microwave signal
from the Philippines was intercepted in Southern Cal-
ifornia in the mid 1970s but that the news was sup-
pressed because no one would believe the story! There
is still much to be learned about tropospheric ducting
and perhaps someday the United States-to-Europe
path will finally be conguered using this mode.

super refraction

With a few exceptions, this mode is really an ex-
tension of tropospheric ducting. These ducts are
usually very intense, over warm water, close to the
surface and probably not as thick as the usual tropo-
spheric ducts. Hence they are primarily good at 23 cm
and above. The British were the first ones | know to
really exploit this mode. In their somewhat casual man-
ner (as we see it!) they would go to the beach for a
Sunday outing with a pair of “GunnPlexers’ or similar
3 cm gear. During the day they would occasionally go
down to the beach and try to communicate with a sta-
tion on another beach over an all-water path. By trial
and error they would often find an optimum height
and time for a QSO.

Another interesting story I've heard also comes from
the UK. The English Channel is an ideal spot to try
UHF between England and the European continent.
As the story goes, an English station was in 3 cm com-
munications across the channel with a French station,
when communications abruptly ceased and then re-
turned just as quickly a few moments later. Upon ob-
servation of the path with binoculars, it was discovered
that a larger ship had apparently passed between the
stations and momentarily broken up the duct!

Not to be outdone, the Italians and Yugoslavians
used the Adriatic and Mediterranean Seas. They had
many successes, the greatest DX being the 3 cm QSO
between IOSNY/EA9 and IQYLI/ITY (see table 1). This
was an incredible DX record of 1034 miles (1663 km),
using only 50 milliwatts of power and 1 meter dishes.?
Once again, there is much to be learned about super
refraction, but what is clear is that UHF/SHF ducts
do appear on over-water paths during warm weather,
especially during the summer months.

lightning scatter

The first known QSO via this mode took place on
70 cm between WODRL (KS) and WBRCI (MS) on
September 16, 1968, over a 449 mile (722 km) path.
They noticed that signals peaked 15 to 18 degrees off
the great circle path at an area which turned out to
be a storm cell over Texas. Enhancements were up
to 40 dB, some with durations of 25 seconds, with ex-
tremely rapid QSB and lots of Doppler shift. Since
then, other observers have noticed the same phenom-
enon. This is a mode worth looking into, especially



when severe lightning storms are in progress. | have
observed this same type of propagation on 70 cm on
somewhat shorter paths between New Jersey and
Massachusetts when severe lightning was over the
central Connecticut area. Since most VHFers tend to
shut off their rigs during stormy weather, it may be
well to rethink our operating habits — but only if the
'storm /sn’t nearby!

aircraft scatter

Few VHF/UHFers give this mode a thought or even
are aware of its capabilities. While in California, |
discovered (undoubtedly as others did), that aircraft
make fine reflectors for radio signals, especially on 70
cm and above. Since commercial aircraft often fly as
high as 40,000 feet {12,192 meters), they can be used
for propagation via line-of-sight out to 500 miles (805
km) reflections on a regular basis. The best paths are
over the central USA, since many aircraft are available
and usually fly at high altitudes. Coastal QTHs are not
as favored because these aircraft usually fly low or are
in takeoff or landing patterns. But don’t rule them out;
the California coast and the eastern seaboard of the
United States have lots of traffic though these areas
aren’t quite as good for the long DX via aircraft scatter.

All you have to do to work via aircraft scatter is to
be alert, know when the flights are in between and
set up a schedule! Don't use long transmissions: at
the longer DX, the mutual location for best scatter may
last only a minute or less! Beware also of the Doppler
shift which can be as much as 100-300 Hz on 70 cm
and up to 1.5 kHz on 2304. When | QSO’d Harley,
WABHXW, on 2304 MHz from W6FZJ, a path of 310
miles (600 km), | copied Harley on two different fre-
quencies separated by almost 1.5 kHz, one via tropo
and the other via aircraft. At times the aircraft-reflected
signal was up to 5 degrees off the great circle path!

table 3. Typical selected aircraft reflection sizes and
figures of merit (original source of data is unknown but
was sent to me via K9MHR and WBOYSG). Intermediate
sized aircraft can be easily estimated.

relative
reflecting area reflection
type of aircraft {square meters) {dB)
Cessna. 336 Skymaster 1.3 1
Lear Jet 20 3
McDonatd Douglas DC 9 8-10 9-10
Douglas DC 3 12.6 11
Boeing 707 16.0 12
McDonald Douglas DC 8 20.0 13
Boeing 747 63.0 18

Some relative data on aircraft sizes and figures of
merit are listed in table 3. This data, which may be

of use to those who want to make radar path loss cal-
culations, show why larger aircraft are preferred. | have
also noticed that aircraft scatter can often assist with
another mode for a sort of link-up. For instance, on
both the Bermuda to USA and the California to Hawaii
paths, my 70 cm signals have been coupled into the
duct and copied, probably via aircraft scatter at my
end, but | was unable to complete the QSO due to
insufficient access time before signals disappeared.
This is an entertaining mode that deserves more at-
tention since it is available 365 days a year as long as
you have a reasonably good station. The possibilities
for long DX on 3 cm and above are fascinating.

knife-edge diffraction

This mode of propagation, used for many years for
Gigahertz microwave communications by commercial
stations, is well documented. It is based on the theory
that if a sharp peak or hill lies between two stations,
signals can be diffracted over them. Losses of only
10 to 20 dB over the typical free space path loss are
possible.2 The sharper the peak, the better. Lack of
foliage or reflecting objects is preferred at the peak;
3 cm signals do not go through tree leaves! Although
this is a specialized propagation mode and is primar-
ily for moderate DX, it is nevertheless interesting,
especially to the UHFer who is in a low lying area or
surrounded by hills or mountains.

rain scatter

This mode of propagation was discovered in 1978
by G3JVL and G3YGF/A when operating on the 3 cm
band over a 110 km path during a rain squall.?®* They
found that if two stations both aimed their antennas
at the storm center, they could communicate at dis-
tances greater than 100 km. They were unable to re-
produce this mode at lower Amateur frequencies. The
signals are highly distorted and have an auroral quali-
ty with some noticeable Doppler. Signals tend to peak
very broadly in-azimuth and elevating the antenna can
improve signals if the storm is nearby. 10-20 dB en-
hancements are typical. Other British Amateurs also
participated and verified this phenomenon, even with
low power stations. This mode is especially interesting
when one or both of the stations have obstructed
views or a poor VHF/UHF QTH since the scattering
center may be well above the horizon at one or both
ends of the path. Hopefully this mode will soon be
more fully utilized here in the USA.

conclusion

VHF/UHF radio propagation is a fascinating sub-
ject to which every Amateur can contribute. All it takes
is time, patience, good notes, and of course some rea-
sonably good equipment. The records listed in table
1 are good goals to pursue.
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To review, VHF/UHF radio propagation is basically
divided into four categories:

1. Natural (line-of-sight, tropo/ionospheric scatter),

2. Weather-related (tropospheric bending, ducting,
sporadic E, precipitation scatter),

3. Celestial (EME, meteor scatter, F2, aurora), and
4. Manmade (sateliite, aircraft scatter, artificial aurora).

A basic knowledge of all these types of radio propaga-
tion will show that the VHF/UHF bands are hardly a
quiet and uninteresting place!

To predict radio propagation conditions we can use
several sources of data such as: HF/VHF or satellite
nets, propagation beacons, TV video carriers monitor-
ing or the warning sounds on HF signals as well as
alerts such as weather maps/reports and WWYV fore-
casts at 18 minutes after each hour.

table 4. These are the typical United States VHF/UHF
calling frequencies. It is common courtesy to QSY up
or down after establishing contact to allow other sta-
tions to use the calling frequency.

band frequency mode

6 meters 50.110 SSB
2 meters 144.100 cw
2 meters 144.200 SSB
220 MHz 220.100 CW/SSB
70 cm 432.100 CW/SSB
23 cm 1296.100 CW/SSB
13 cm 2304.100 CW/SSB

Calling frequencies listed in table 4 are also helpful.
Sometimes there just aren’t enough signals to go
around and congregating on special frequencies can
increase the probability of observing good conditions.
However, you must put out an occasional call because
silence doesn’t convey much activity! Above all, when
you do establish contact on a calling frequency, move
off so that someone else can use it. Activity nights
are also helpful. In the northeast, we concentrate 2
meter activity on Monday evenings, 220 MHz on Tues-
days, 70 cm on Wednesdays, and 23 cm on Thursdays.
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VHF/UHF coming events

July 3: EME perigee

July 20 ( + 2 weeks): ook for 2-meter E openings
July 27: (21:15 UTC) peak of Delta Aquarids
Meteor Shower

July 27-29: Central States VHF Society Confer-
ence, Cedar Rapids, lowa. (Contact WOOHU for
further information.)

July 31: EME perigee

If you have any VHF/UHF events or contests
planned, let me know at least 2 to 3 months in

advance so | can let others know through this
uolumn. — W1JR

ham radio
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cooling semiconductors
part 1:

desighing and using heatsinks

Can’t stand the heat?
dissipate it!

What effect does heat have on semiconductors?
How can that heat be dissipated? And what are the
implications, for designers of electronic equipment, of
the answers to these questions? Part one of this series
will cover the design and use of heatsinks; part two
will address other means, both novel and conven-
tional, of monitoring and cooling semiconductors
without the use of semiconductors — for example, by
using a fan with flapping blades that operates on the
piezoelectric crystal principle.

It is crucial for transistors, ICs, or thyristors (triacs
and SCRs) to remain within their safe operating junc-
tion temperature ranges. Semiconductor junctions can
withstand temperatures between 85 degrees C and 200
degrees C. Germanium withstands from 85 degrees
C to 100 degrees C maximum temperature, while sili-
con withstands from 150 degrees C to 200 degrees C
maximum temperature. However, semiconductors
operated at these high temperatures show reduced
performance. For example, low-input bias op amps re-
quire twice as much bias current for every 10-degree
C rise in junction temperatures. (Note the typical
power derating curve in fig. 1 for a power transistor.)

Both junctions in a transistor give off heat; however,
since the collector-base junction is reverse biased, it
has higher resistance and produces more heat. In fact,
the collector-base junction produces so much more
heat than the transistor’s forward-biased emitter-base
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fig. 1. A dissipation derating curve for a typical power
transistor housed in a TO-3 case.

junction that the heat generated by the later junction
is usually ignored. As a result, the power dissipation
equation is simplified and can be defined as follows:

Pp = Ic X Vcg (1
where Pp = power dissipation
Ic = collector current

Vce = voltage from collector to emitter

electrical-thermal analogies

Analogies can be helpful in visualizing abstract
phenomena. For example, high school science teach-
ers will often compare electricity to water flowing from
a tower. In this comparison, voltage is defined as the
““push’’ or potential (height) of the water within this
tower. Current is equated with flow of water, and
resistance is compared to the action of the tower’'s
faucet, which impedes or constricts flow.

By Vaughn D. Martin, 114 Lost Meadows,
Cibolo, Texas 78108
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Table 1. Unit symbols in electrical and thermal models.

electrical heat
quantity unit symbol quantity unit  symbol
voltage \Y \Y, temperature °C T
current A [ heat flow w Py
resistance Q R thermal resistance  °C/W i}

An analogy can also be drawn between heat transfer
and electrical parameters {fig. 2). The flow (transfer
of heat) corresponds to current. The heat differential
between the hottest object (the transistor’s junction)
and the coolest object (the free-standing ambient air)
is seen as voltage, and each thermal resistance — from
the resistor’s junction to its case, to the heatsink, and
eventually to the free-standing ambient air — is com-
pared to electrical resistances in series. Therefore,
thermal resistances are added together to determine
the total thermal resistance.

In fig. 2, the dual subscript on a thermal resistance,
such as 054, means resistance of the sink (S)-to-
ambient air (4). Table 1 illustrates the unit symbols
in both the electrical and thermal models.

The basic thermal relationship is:

T = Ppb {2)
where T = temperature rise
Pp = power dissipation
6 = thermal resistance

It becomes obvious from this equation that thermal
resistance & must be minimized. This is what a heat-
sink does.

how heatsinks work

Power transistors and voltage regulators with 1A or
greater ratings are usually installed in large metal cases
so that they can radiate more heat. Because the case
size may still be inadequate for the amount of power
to be dissipated, a heatsink or similar metal fitting is
added to the case to increase thermal mass, lower
thermal resistance, and provide additional surface area
to allow heat to radiate from the surface more
effectively.

The purpose of a heatsink is to transfer heat away
from the semiconductor, causing it to flow from one
medium to another by means of one or more of the
three heat transfer methods: conduction, convection,
and radiation.

Conduction is the most effective means of moving
heat from the semiconductor junction to the case and
from the case to the heatsink. Convection — which
is merely surface conduction from a surface to a fluid
or to air — is the most effective means of moving heat
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COLLECTOR

INSULATOR /‘ JUNCTION

U HEAT SINK

COLLECTOR

= JUNCTION TEMPERATURE

Te = CASE TEMPERATURE

Ty = SINK TEMPERATURE

8jc = THERMAL RESISTANCE, JUNCTION TO CASE
8.4 = THERMAL RESISTANCE, CASE TO SINK
B4y = THERMAL RESISTANCE, SINK TO AIR

fig. 2. An electrical-thermal analogy.

from case or heatsink to ambient air. Radiation, the
most effective means of transferring heat from radi-
ating heatsink fins, depends on the existence of a dif-
ference in temperature between radiating and adjacent
objects or space. Emissivity is a term used to describe
this effect; table 2 illustrates some typical emissivities
of various common surfaces. {The greater the emissivi-
ty, the better the ability to radiate heat.) Note that
black oil-painted heatsinks radiate most effectively; this
is why commercially available heatsinks (fig. 3) are
almost always painted black.

heatsink materials

The two most common materials for heatsinks are
copper and aluminum. Copper has a thermal conduc-
tivity four times that of aluminum, but is much more
expensive. Aluminum, therefore, is the most common-
ly used heatsink material. In applications in which
weight is a concern, magnesium can be used. If in-
sulation is necessary, beryllium oxide (BeO}, an ex-
cellent electrical insulator;, can be used.

Very often, power transistors such as the ones
packaged in TO-3 or TO-66 cases (“TO" stands for
“transistor outline’’; the number identifies the shape
and size of the case) have their collectors soldered
directly to the cases. Unless the collector is to be elec-
trically grounded, the case must be isolated from the
chassis.

Three other materials (used in electrical insulating
washers) are also effective heat conductors: mica,



anodized aluminum, and beryllium oxide. Mica is the
most common. Although anodized aluminum is fairly
widely used, an electrical short will result if its surface
is scratched. Beryllium oxide performs better than
mica or anodized aluminum, but both its powdered
form and its fumes are toxic.

custom made heatsinks

For the homebrew enthusiast in electronics who
wants to make his or her own heatsinks, the
nomographs of metal types and shapes and fin effec-
tiveness, shown in figs. 4 and 5, will aid in the selec-
tion of appropriate materials and forms. Perhaps you
have access to some surplus extruded copper or
aluminum, or just want to attach a single flat square
or rectangular piece of metal to a voltage regulator or
power transistor and wonder whether it will do the job.
A good question!

Before making any calculations, identify the semi-
conductor’s case. If its case is a TO-220 to T0-202
metal tab, look at the accompanying data sheet to see
whether the metal tab is the collector on a transistor
or the output pin on a voltage regulator, or if it is the
emitter (which might be grounded) or the ground pin
on a voltage regulator. If the metal surface of the
semiconductor’s case had any voltage indicated on it,
paint the heatsink — or chunk of metal you are about
to fashion into a heatsink — so that it will be electrically
insulated. A mica insulating wafer or washer may also
be used, but will add a small thermal resistance.

Will a heatsink be necessary? Is the one you have
in mind adequate? Use this typical heatsink calcula-
tion to be sure. A generalized equation of temperature
differential (rise), power dissipation, and thermal
resistance is:

_ Tumax) — Tamax) (3)

Ppmax) 6,
. A

where  Typg4x) = maximum junction temperature
in degrees centigrade
Tamax) = maximum ambient air
temperature in degrees
centigrade
074 = junction-to-air thermal
resistance

This equation states that the maximum power
dissipated is equal to the maximum junction temper-
ature of the transistor or regulator minus the maximum
ambient or outside free-standing air temperature di-
vided by the thermal resistances from the junction (J)
to the ambient air (A). These thermal resistances,
analogous to electrical resistances in series, are
added together. Stated mathematically, 6,4 = 0, +
Bcs + Os4; the thermal resistance from junction to air
(8,4) equals the sum of the thermal resistances:

fig. 3. Commerically-available heatsinks vary in form, but are
almost always painted black.

junction-to-case (JC), case-to-heatsink (CS) and
heatsink-to-air (SA). Quite simply, if the Pppy4x) of
the preceding equation is exceeded, then a heatsink
is required. Typically, a TO-3 case will withstand 2.8
watts, and a TO-220 power tab with a flat rectangular
body and three parallel leads coming out of the end,
separated by 0.1 inch each, will withstand 1.8 watts,
while the very small TO-39 and TO-92 packages will
handle only about 0.66 watts.

Assume the following in our heatsink calculations:
maximum ambient temperature: 60 degrees C
maximum junction temperature: 125 degrees C
maximum output current: 800 mA
maximum input-output differential: 10 volts

If we use a 7800 series voltage regulator with a

TO-220 case, 8, = 5°C/W (this is obtained from the
data sheet). The 6, and 85,4 must be solved for by:

T T
014 = 6jc + Ocs + Os4 = ! Pp a
(4)
_125°C - 60°C _ 65°C _ g 5.
=08AX 10V = 8 watts = S13°C/W

where 6;~ = junction-to-case thermal
resistance
fcs = case-to-heatsink thermal resistance

fs4 = heatsink-to-air thermal resistance
T; = junction temperture
T4 = ambient air temperature

Let us solve the far right side of the equation first,
T; — T4 = 65°C. The denominator is the 800 mA
output current times 10 volts, the input-output voltage
differential. The three thermal resistances, then, sum
to 8.13°C/W. From the data sheet we already know
that the junction-to-case thermal resistance is 5°C/W,
so the other two remaining resistances must add up
to 3.13°C/W. With the use of silicon thermal grease
(table 4), we can approximate with some assurance
from table 1 that the case-to-sink resistance is
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SURFACE AREA
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SURFACE AREA SCALE.

fig. 4. Thermal effectiveness of various types and
thickness of metals.

Table 2. Emissivity of selected common heatsink sur-
faces.

Surface emissivity (E}
polished aluminum 0.05
polished copper 0.07
rolled sheet steel 0.66
oxidized copper 0.70
black anodized aluminum 0.7-0.9
black air drying enamel 0.85—0.91
dark varnish 0.89-0.9
black oil paint 0.92—0.96

0.13°C/W, so this leaves the g4 = 3°CW. Refer
again to fig. 4 and note that a 22 square-inch piece
of aluminum 3/16-inch thick with vertically bent ends
will meet this requirement. The note at the bottom of
the figure explains how to use the nomograph.
Calculating the effectiveness of a heatsink with fins
is much more involved than calculating the effective-
ness of a heatsink of square or rectangular metal as
was just done. The heatsink-to-ambient air thermal
resistance is expressed as:
1

S — o7} 5
054 = Simie s 7 ¢ (5)

where H = vertical height of fins in inches
n = fin effectiveness factor
h. = convection heat transfer coefficient
h, = radiation heat transfer coefficient

36 July 1984

Ts—Ta 174
he = 2.21 x 10-3( =272 ) "7 w/in2°C (6)
Ts+ T 3
hy = 147 x 10-10 (=352 + 273 w/in2 °C (1)
where Ts = temperature {°C) of heatsink at regu-

lator mounting
temperature {°C) of ambient air

Tx
E = surface emissivity (refer to table 2)
H = vertical height of fins in inches

do it yourseif

Using fig. 5 and the formulas shown, let's design
a finned heatsink for a 5-volt regulator. Assume that
we are using a 1/16-inch thick piece of black anodized
aluminum and want to have symmetrical square heat-
sink fins. Our desired heatsink will have a thermal
resistance of 4°C/W. An LM340T-5 is used under the
following realistic conditions:

Ty = 125°C Vour = SV
TA = 60°C IOUT = 800 mA
Vin = 15V

Wefind Tsby I-V-8;5 = T; — Ts. Vequals Viy —
Vour or (15V — 5V)-800 mA-4°C/W = 125°C —
Ts. Solving for T we obtain Tg equals 93°C. Next
h. is solved for using a 4-1/4 inch high fin.

he = 221 x 10-3(2°C ZB0°C)I4 _ 3.7 x 10-3
and A, is solved for with £ = 0.9, which is found in
table 2.

o o 3
By = 147%10-10x0.9 ($3°C £ 60°C | 273)

5.6x10-3

Next, add k. to get h = 9.3 x 10-3. Now we find
n from fig. 5. Draw the first line on the nomograph
in fig. 5 from A through the fin thickness {remember,
we are using 0.0625-inch (1/16-inch) aluminum to find

a=(2n/Ky )72

x: FIN
THICKNESS

0.05
ne
EFFECTIVENESS

.0 |- 82
. 75
100 70
INCHES INCHES [ ™
.001 —
1/INCH 0.00 0 s
WATTS/IN®/°C %0 _
K: THERMAL CONDUCTIVITY OF THE FIN 40 —
1 INCH = 25.4mm L35

fig. 5. Fin effectiveness nomogram for symmetrical, flat,
uniformly thick, vertically mounted finned heatsinks.
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table 3. Commercially available heatsinks.
No attempt has been made to provide.a complete list of all heatsink manufacturers. This list is only representative.
Osa Approx’  Manufacturer 6ga Approx’ Manufacturer 8sa Approx’ Manufacturer
{°C/W) & Type (°C/W) & Type (°C/W) & Type

For TO-202 Packages For TO-5 Packages For TO-3 Packages
12.5-14.2 Staver V4-3-192 12 Thermalloy 1101, 1103 Series 0.4 (9" length) Thermalloy {Extruded) 6590
13 Staver V56-1 12-16 Wakefield 260-5 Series Series
15.1-17.2 Staver V4-3-128 15 Staver V3A-5 0.4-05 Thermalloy (Extruded) 6660,
19 Thermalloy 6106 Series 22 Thermalloy 1116, 1121, 1123 (6” length) 6560 Series
20 Staver V6-2 Series 0.56- 3.0 Wakefield 400 Series
25 Thermalloy 6107 Series 22 Thermalloy 1130, 1131, 1132 0.6({7.5”length}  Thermalloy {Extruded) 6470
37 IERC PA1-7CB with PVC-1B Clip Series Series
40-42 Staver F7-3 24 Staver F5-5C 0.7-12 Thermalloy (Extruded) 6423,
40-43 Staver F7-2 26-30 IERC Thermal Links {5 -5.5"ength) 6443, 6441, 6450 Series
42 IERC PA2-7CB with PVC-1B Clip 27 -83 Waketfield 200 Series 1.0-54 Thermalloy {Extruded) 6427,
42-44 Staver F7-1 28 Staver F5-5B (3”length) 6500, 6123, 6401, 6403,

30 Thermalloy 2227 Series 6421, 6463, 6176, 6129,

34 Thermalioy 2228 Series 6141, 6169, 6135,

6442, Series
For TO-220 Packages 35 IERC Clip Mount Thermal Link 1.9 IERC E2 Series (Extruded)
4.2 IERC HP3 Series 39 Thermalloy 2215 Series 2.1 IERC E1, E3 Series
{Extruded)
5-6 {ERC HP1 Series 42 Staver F5-5A 2.3-4.7 Wakefield 600 Series
6.4 Staver V3-7-225 45 - 65 Wakefield 296 Series 4.2 JERC HP3 Series
6.5-7.5 IERC VP Series 46 Staver F6-5, F6-5L 4.5 Staver V3-5-2
8.1 Staver V3-5 50 Thermalloy 22265 Series 5-6 IERC HP3 Series
8.8 Staver V3-7-96 50 - 55 IERC Fan Tops 5.2-6.2 Thermalloy 6103 Series
9.5 Staver V3-3 5t Thermalloy 2205 Series 5.6 Staver V3-3-2
10 Thermalloy 6032, 6034 Series 53 Thermalloy 2211 Series 58-79 Thermalloy 6001 Series
12.6-14.2 Staver V4-3-192 55 Thermalloy 2210 Series 59-10 Wakefield 680 Series
13 Staver V5-1 56 Thermalloy 1129 Series 6 Wakefield 390 Series
15 Thermalloy 6030 Series 58 Thermalloy 2230, 2235, Series 6.4 Staver V3-7-224
15.1-17.2 Staver V4-3-128 60 Thermalloy.2226 Series 65-7.5 IERC UP Series
16 Thermalloy 6106 Series 68 Staver F1-5 8 Staver V1-5
18 Thermalioy 6107 Series 72 Thermalloy 1115 Series 8.1 Staver V3-5
19 IERC PB Series 8.8 Staver V3-7-96
20 Staver V6-2 8.8:144 Thermalloy 6013 Series
25 IERC PA Series 9.5 Staver V3-3
26 Thermalloy 6025 Series 9.5-10.5 IERC LA Series
9.8-13.9 Wakefield 630 Series
For TO-92 Packages 10 Staver V1-3
30 Staver F2-7 13 Thermalloy 6117
46 Staver F5-7A, F5-8-1
50 IERC RUR Series
57 Staver F5-7D Staver Co., Inc.: 41-51N. Saxon Ave., Bay Shore, NY 11706
65 IERC RU Series IERC: 135 W. Magnolia Blvd., Burbank, CA 91502
72 Staver F1-7 Thermalloy: PO Box 34829, 2021 W. Valley View Ln., Dalias TX
85 Thermalloy 2224 Series Wakefield Engin Ind.: Wakefield, MA 01880
'All values are typical as given by mfgr. or as determined from characteristic curves supplied by mifgr.

a.) Next, determine B, which is approximately the
height of the fins divided by 2, or 2.1 inches. Draw
the second line from this value of B through a = 0.38
and extend it all the way over to n. Now that we have
found rn, graphically to be 86 percent, the equation for
054 can be solved.

If the solution for 8¢ 4 is too large, this indicates an
inadequate amount of heat-radiating ability; in such
a situation, the fin height should be increased. If the
equation yields a number that is less than the designed
thermal resistance, 4 °C/W in this example, the heat-
sink is larger than it needs to be. A heatsink that is
too large provides an additional thermal safety factor.
But if the size of your case — or the cost of materials
— prevents use of a large heatsink, you can choose
a copper heatsink, a smaller one of the same material,

or reduce the V;y minus Voyr differential. Any of
these measures will help.

Returning to the derivation of 854, A, can also be
improved upon from the 0.9 we used (for E) in the form
of black anodized aluminum. Table 2 indicates that
black oil paint can have an E of 0.96. The preceding
derivation of 85,4 assumed that the heatsink was ver-
tically mounted and that the fins were symmetrically
square. The maximum effectiveness of any heatsink
can not be achieved with horizontal mounting; if a
finned heatsink is mounted horizontally, this is even
waorse. If horizontal mounting is used, derate h. by
multiplying by 0.8. If the confines of the case neces-
sitates horizontal mounting, the “one side only” finned
heatsink should have its n multiplied by 0.5 and its A,
derated by being multiplied by 0.94.
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Table 4. Use of silicon grease or adhesive decreases
thermal resistance.

thermal resistance, °C/W

silicon

insulator dry grease
none 0.20 0.10
Tefion 1.45 0.80
mica 0.80 0.40
anodized aluminum 0.40 0.35

With the values used thus far, n has been graphically
determined to be 0.86. Substituting our numbers in
eq. 5 we obtain the following:

103

Os4 = 3518 % 0.86 % 9.3 = 3H°C/W

Incidentally, the 10 -3 was changed to 103 by mov-
ing it to the numerator and changing the sign of the
exponent. The value of 3.47°C/W is not exactly the
desired 4.00°C/W we initially sought, but gives a
margin of safety. Remember, when doing it yourself,
these formulas apply to both round and square sym-
metrical fins. Rectangular 2:1 aspect ratio (length-to-
height) fins may also be used with the appropriate
deratings used. Table 3 shows some typical 854
values per case size in commerically available heat-
sinks; by following figs. 4 and 5 you can build your
own, and know it will do the job!

guidelines for use

Avoid placing voltage regulators next to heat-
generating components like power resistors. When
using smaller package regulators like the TO-5, TO-39,
or TO-92 cases, keep the lead lengths to a minimum
and use the largest possible printed circuit board cop-
per connector runs to provide a heat dissipation path
for the regulator. Make sure that the heatsink-to-case
surfaces mate. With larger heatsinks, this is more dif-
ficult, so for good thermal conduction, use a thin layer
of silicon thermal grease such as Dow Corning 340,
General Electric 662, or Thermalloy’'s ‘“Thermacote’”
or a thermal adhesive. Metallic-oxide-filled silicon
grease placed between two surfaces eliminates air
gaps and fills in scratches on the two metal surfaces.
{A typical transistor mounted dry with a 0.2°C/W
resistance will exhibit half this resistance after a layer
of thermal grease or adhesive is applied.)

Negative voltage regulators, in particular, require
that the heatsink and metal voltage regulator case be
electrically insulated from each other. To accomplish
this, use either a fiberglass or mica 0.003 to 0.005-inch
thick insulating washer. While the presence of the
washer will naturally increase thermal resistance, this
effect can be partially offset by applying thermal grease

to each side of the washer. When mounting a regula-
tor on a heatsink with fins, orient the fins in the ver-
tical plane. And be very careful when bending the
regulator’'s leads, should such action ever be
necessary.
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all-metal 2-meter
J-pole antenna

5/8 wave vertical
survives any weather

oia |

fig. 1. J-pole antenna: for upright mast mounting (left) and
mounting to horizontal boom on tower (right).
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While the J-pole antenna shown in fig. 1is by no
means a new design,' it doesn’t seem to be used
often. Basically it's a 5/8-wave radiator with a
1/4-wave matching section. The matching section is
positioned 1-1/4 inch from and parallel to the 5/8-wave
element.

I've built two of these antennas; one is for mount-
ing to a conventional upright mast, as shown by the
unit on the left in fig. 1; the other is for mounting to
a horizontal boom on a tower. No significant problems
were experienced in either installation.

The advantages of the J-pole design are its omnidi-
rectional radiation pattern, characteristic of vertical
antennas, and its small-diameter installation area. It
lacks the radials common to ground plane antennas,
and does not require driven elements to be cutin order
to tune for best match.

Advantages less readily apparent, but equally im-
portant, are the elimination of the need to insulate the
radiating element from the ground system, making
possible an all-metal unit of rigid construction. With
the whole antenna effectively grounded and installed
atop a tower or mast which is grounded at the base,
there is very little static noise buildup. The additional
gain possible over the quarter wave ground plane be-
cause of the increased length is considered yet another
advantage.

construction

A list of materials is provided in table 1; dimensional
information is shown in fig. 2. The mounting plate is
shown in fig. 3. The extra set of four holes in the plate
allows the J-pole to be mounted in either of two dif-
ferent planes, depending on the location of the final
installation.

The total length of the longest piece of tubing is 57
inches (144.8 cm) from the tip to the mounting plate.
This piece can be made from a 5-foot (152-cm) sec-
tion of lightweight (20 gauge) mast available from
Radio Shack. There is no reason to spend more for
the heavier gauge mast because it doesn’t support
anything other than its own weight. (If you really want
to spend more money on this antenna, put the money
to good use and buy better coax, or stainless steel
assembly hardware, or both.)

By Michael Hood, KD8JB, 849 Dickinson S.E.,
Grand Rapids, Michigan 49507



table 1. List of materials
quantity ilem

! 20-gauge galvanized steel TV mast, 51, = 1-1/4 in. (152 » 3,18 cm) |
! length afuminum tubing, 22 = 1/2 = 0.035 inch (56 cm = 1.3
cm x 0.89 mm)

mounting plate. 6 x 4-1/2 x 1/8inch (152 x 11.4 x 0.32 cm)
6-32 = 1 inch U sieel panhead h screws

No. 6 star lockwashers *

6-32 stainless steel hex nuts*

1-1/4 inch U-bolts

6-32 x 1/2-inch sell-tapping sheel-metal scrows**

1/2-inch diameter clamp (MS521919-DGS)

10-32 = 5/8-inch stainless steel panhead machine screw

No. 10 flat washers

No. 10 star lockwashers

10-32 stainless steel hex nuls

3/8 = 3 inch dowel

tubing caps for element ends {optional)

L L Ty R N L T

"Can be replaced by 6-32 nuts with star washers attached as part of the nut itself

**One screw is not required if the through-boll arrangement (s used. In this case,
a 10-32 = 1-1/2 inch cap screw, two star washers, two plain hexnuts, and one spring
lockwasher will be required 1o replace the one 6-32 sheet-metal screw and s
associated star washer. The cholce is yours.

lMeru: are app te; build to Hit. — Emmr] ]
— =
- &0* -
- 22
- [9' - 3 -
[ r{4 = ]
2
"" 172" ALUMINUN TUBING = =
I-144" MASTING I -\,
MOUNTING PLATE (4-12"x6")  U-BOLTS
fig. 2. J-pole antenna dimensions.

The clamps holding the 5/8 wave section to the
mounting plate are 1 to 1-1/4 inch (3.2 cm) U-bolts
expanded slightly to pass comfortably around the
compressed portion of the mast without distorting the
tubing.

Electrical eonnection with the mounting plate is ac-
complished by filing or wirebrushing the paint from
the bottom 3 inches (7.6 cm) of the mast where it
comes in contact with the mounting plate. A second
electrical connection is made by passing a self-tapping
sheet-metal screw (6-32 or larger preferred) through
the mounting plate and into the mast section as shown
in fig. 4.

The quarter wave matching section is made from
any gauge aluminum tubing of 1/2 inch (1.3 cm) 0.D.
In this case, 0.035 inch (0.89 mm) or so wall thickness
was used; again, there’s no need to buy heavier
tubing because no weight is supported. A total of 19
inches (48.26 cm) must project above the mounting
plate (see fig. 2), making the total length 22 inches
(565.88 cm) for this portion of the assembly.

Electrical connection with the mounting plate is
made by removing any oxidation from the tubing
before bolting it to the mounting plate. Insert a piece

of 3/8-inch (0.95 cm) wooden dowel into the end of
the tubing until it’s flush with the bottom edge; then
bolt the matching section to the mounting plate with
6-32 x 1inch machine screws, star lockwashers, and

- [ T/16"—=
- e -— 2-1/8 -
(o
—1 1
. [
172 P - 5 3
- c . [:] 1
T /| A
-
I-i/8"
4 1
} 1 ! 8 i
= AT A
4-1/2 =1
f-1/8" E
A A !
Yy + i L
i Ly A B
I-1L18"
f-18"
L] ~
A A- - +) 1
L7 A A i
] =5
Lo =
— L 1114186 = ~ 2-18 - 172"

L & )l
LETTER HOLE SIZES
A isa®

He 9/64"
ce 8"

fig. 3. J-pole antenna mounting plate template.

fig. 4. Assembly showing coaxial cable connections.
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hexnuts (see fig. 5). Inserting the dowel permits the
6-32 hardware to be tightened without unduly dis-
torting the tubing, which would allow hairline cracks
to form and cause premature element failure.

The clamp used to attach the coax center conductor
(fig. 4) is an aircraft-type Adel clamp with the rubber
sleeve removed. This clamp was originally intended
for 5/16-inch (0.79 cm) tubing, but with the rubber
removed and the clamp installed as shown, a tight fit
is maintained around the matching section. Any such
device can be used as long as a good mechanical con-
nection is maintained.

As shown in fig. 4, the shield of the cable is at-
tached to the larger diameter element at a point 1-1/2

‘inches (3.8 cm) away from the mounting plate. Two
different methods of attaching the shield to the
5/8-wave section were used; both are satisfactory,
though | feel more confident about the No. 10
through-bolt in the 5/8ths section than | do about the
No. 6 sheet-metal screw and lockwasher. This is a
matter of personal preference. A No. 14 AWG terminal
lug was used to terminate the shield as shown, but
both lug ends were replaced with a solderable lug and
then silver soldered on the completed installation.

If a certain amount of hardware ‘“‘overkill"” seems
apparent in this project, it's because in the case of
antennas, too much is usually better than too little,
particularly where weather conditions are severe. It's
a good idea to invest in stainless steel hardware and
to protect the mounting plate assembly with a poly-
urethane coating or spray varnish, following the direc-
tions and precautions on the spray can. Do this after
tuning the matching section.

tuning

To tune the matching section, start at a point about
2 inches (5 cm) from the mounting plate and apply RF
at the frequency most likely to be used, for example,
146,52 MHz. Note the SWR at that frequency and ad-
just the clamp, sliding it as necessary to produce mini-
mum SWR. The antennas in the photographs tuned
at approximately 2-1/2 to 4 inches (6.4 to 10 cm) from
the mounting plate. They did not tune to identical
points on the respective matching sections. In both
cases, the antennas tuned to an indicated SWR of
1.2:1 at 146.52 MHz. If you've worked with antennas
before, you probably know that any SWR reading de-
pends on so many factors that tuning for minimum
SWR is, more often than not, sufficient for most
purposes.

installation

Figure 6 shows the antenna mounted to a horizon-
tal boom off the side of a mast. Convention dictates
that the antenna point upward when installed, but
there is no reason that it cannot be pointed downward.
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If high winds are a problem, or if the clamps used to
attach the assembly to the boom are not of the grip-
per variety, pointing the antenna downward can help
maintain its vertical position. As long as the antenna
is mounted one or more wavelengths away from any
large reflective or RF absorbent surface, fear of upside-
down mounting is completely unfounded.
Conventional mounting to a vertical mast is accom-

= ANTENNA MATCHING

e
(e
A N SECTION(REF (Ta N2 1032 HEXNUT

( A\
~ & N ~— SPRING
e W © LOCKWASHER

= (o \ %7 | 22 AWG TERMINAL
{ 7S 97| (v
| I ‘L\-'J = .
(. | -coax CENTER
[ \  CoNDuCTOR
172" cLawe—| oy EXTERNAL RG= 3001
RN STAR
S S LOCKWASHERS
&P
A2 (R
10-32 » 5/8 W ITFLAT W R
MACHINE SCREW {MAY NOT BE REGUIRED)

fig. 5. Half-inch clamp and hardware assembly sequence.

fig. 6. Horizontal mounting on a windmill tower.



DRAKE MN75

ANTENNA TUNER

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

DRAKE SP75
SPEECH PROCESSOR

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

DRAKE CW75
ELECTRONIC KEYER

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

=] DRAKE |

DRAKE P75
PHONE PATCH

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

R.L. Drake Company * 540 Richard Street * Miamisburg, Ohio 45342 « USA « Phone (513)866-2421 » Telex: 288-017
© COPYRIGHT 1984 R.L. DRAKE COMPANY

More Details? CHECK — OFF Page 132 July 1984 [ 45



‘b’ﬁe > » K.\inG.

9 MHz CRYSTAL FILTERS

Appli- Band-
width

2.4 kHz
24 kHz
2.4 kHz
24 kHz
24 kHz
3.75kHz
50 kHz
12.0 kHz
500 Hz
500 Hz
250 Hz
IF noise 15 kHz

10.7 MHz CRYSTAL FILTERS

XF107-A NBFM 12 kHz 8
XF107-B 15 kHz
XF107-C kHz
XF107-D 36 kHz
XF107-E 40 kHz
XM107-S04 FM 14 kHz

Export Inquiries Invited.

-

NE@ADDEOE@®ET

Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

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

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMk 1691-137 $249.95
1296 MHz GaAsFET MMK1296-144G 149.95
432/435 MMc432-28(5) 74,95
439-ATV MMc439-Ch x B4.95
220 MHz MMc220-28 60.95
144 MHz MMc144-28 54,95
Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF’s available

LINEAR TRANSVERTERS

1206 MHz 1.3 W output, 2M in MML1296-144-G $339.95
432/435 10 W output, 10M in MM1432-28(S) 259.95
144 MHz 10 W output, 10M in MMI1144-28 169.95
Other bands & IFs available.

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UT12968L

432/435 100 W output MML432-100
50 W output MML432-50-S
30 W output MML432-30-LS

144 MHz 100 W output MML144-100-LS
50 W output MML 144-50-5
30 W output MML144-30-LS
25 W output MML144-25

All models include VOX TIR switching.

“L" models 1 or 3W drive, others 10W drive.

Shipping: FOB Concord, Mass. -

ANTENNAS SRR

R '
420-450 MHz MULTIBEAMS

43Element  70/MBM48 15.7 dBd s
1

88 Element 70/MBMBS 18.5 dBd

144-148 MHz J-SLOTS

8 over 8 Hor. pol D8/2M 12.3 dBd
8 by 8 Vert. pol  D8/2M-vert 12.3 dBd
10 + 10 Twist  10XY/2M  11.3 dBd

UHF LOOP YAGIS

1250-1350 MHz 29 loops 1206-LY 20 dBi
1650-1750 MHz 29 loops 1691-LY 20 dBi
Order Loop-Yagi connector extra:

Sand 40¢ (2 stamps) for full details of all your VHF & UHF equip-
ment and KVG crystal product requirements.
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plished by using the other set of mounting holes in
the antenna mounting plate. No special problems were
noted with this arrangement.

variations

As with any project, several additional ideas came
to mind after the antennas were completed. For in-
stance, the coaxial shield attachment to the 5/8th’s
element could certainly be made to be adjustable.
Doing this might result in a better SWR reading, or
perhaps allow the coax terminations to be physically
matched more evenly at the antenna. If | were to build
another, | would try this approach. Should you decide
to make both connections adjustable, remember to
remove the paint from the portion of the mast the
clamp will rest against when tuned.

It may also be possible to make the 5/8th’s element
diameter smaller. The 1-1/4 inch tubing is convenient
because it can be purchased at the proper length, but
if you have stock left over from other antenna projects,
it would be less expensive to use what you have. If
you do, remember that antennas built from different
stock may tune at positions other than those indicated
in this article. 1'd be delighted to hear from anyone who
attempts this alternative approach.
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Great Novice Gift Idea

HOW TO TROUBLESHOOT &
REPAIR AMATEUR RADIO

EQUIPMENT
by Joseph J. Carr, K4IPV

Not everyone is lucky enough to have someone fo teach them
the basics of troubleshooting. For many of us the only way to
learn was by trial and error. Joe Carr has put in one compre-
hensive guide, a complete step-by-step program on how to
troubleshoot electronic equipment. Chapters include how to use
simple test equipment like the voltmeter and ammeter and the
more complex kinds of equipment like the oscilloscope. You
also get plenty of helpful hints, the kind you can only get from
someone who knows how to repair broken gear. Fully illus-
t(gatagda [(]o help insure that you understand what you are doing.
1 ;
0T-1194 Softbound $9.95

Please add $1.00 for shipping and handling.
Ham Radio’s Bookstore

Greenville, NH 93048




ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. is known as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E ), an active RTTY user since 1963

Given a cost per unit budget for the CP-1, Al designed as much performance as possible into the Computer Patch, includ
ing a unique new tuning indicator, referred to by one of our customers as the “Dead Eye Dick” tuning indicator. Thisindicator
isideal for RTTY and CW, in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data.

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hz to 3125 Hz without changing
the bandwidth (by varying the Q of the filter) . All this is accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination of adjacent channel interference

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore, have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory; however, for specialized use the owner can easily change filter parameters

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old "pro’s” are surprised at the
poor signal conditions under which the CP-1 will still provide good copy

You can now experience the BESTRTTY, CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ™ soft-
ware packages designed for the MARS, SWL, or amateur radio operator, and you will feel a pride reminiscent of what “made
in U.S.A." brought in years gone by, Please do not hold the low price of the CP- 1 against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FREE catalog. Better

AEA Brings you the
Breakthrough!
MIDWEST AMATEUR RADIO SUPPLY
3454 Fremont Avenue, North
Minneapolis, MN 55412 ~ 180
Store Hours: ‘Mon.-Fri. 9-6, Saturday 9-3
(612) 521-4662

yet, see your favorite dealer.
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REMOTE CONTROLLED ANTENNA TUNERS

* % VECTOR

1984
CALLBOOKS
—.

f * VT-4 INSTALLS DIRECTLY AT THE ANTENNA FEEDPOINT
| WHERE YOU CAN REALLY “TUNE" THE ANTENNA.

* DESIGNED FOR HALF WAVE DIPOLES, INVERTED V's, AND
QUARTER WAVE VERTICALS USING 50 OHM COAX FEED-
LINES.

* OPERATES WITH SINGLE BAND OR MULTIBAND ANTEN-
NAS, TRAP TYPE OR PARALLEL ELEMENT TYPES.

* WORKS ALL BANDS FROM 10 THROUGH 160 METERS.

* FULL BAND COVERAGE WITH MAXIMUM EFFICIENCY AND
VERY LOW VSWR, TYPICALLY LESS THAN 1.2 TO 1.

* FINGER TIP CONTROL FROM THE HAM
SHACK FOR EXACT RESONANCE AND |
IMPEDANCE MATCH.

* FOR MOBILE OPERATORS THE
VECTOR VT-3 INSTALLS IN THE TRUNK
AND TUNES STANDARD TYPE MOBILE
ANTENNAS FOR FULL BAND COVER-
AGE, (All of 75M phone band), WITH
TYPICAL VSWR LESS THAN 1.2 TO 1.

VT4

GEM-QUAD FIBRE-GLASS

ANTENNA FOR 10, 15, and 20 METERS

Two Elements  $235.00
Extra Elements $164.00
Price is F.0.B. Transcona
INCLUDES U.S. Customs
Duty

, KIT COMPLETE WITH

| *SPIDER

*ARMS

*WIRE

*BALUN KIT

*BOOM WHERE
NEEDED

WINNER OF MANITOBA
DESICN INSTITUTE
AWARD OF EXCELLENCE
Buy two elements now — a third and fourth

may be added later with little effort.

Enjoy up to 8 db forward gain on DX, with a
25 db back to front ratio and excellent side
discrimination.

Ask for our new 2m Quad Kit when you order
vyour Gem Quad. It's FREE for the asking!

Get maximum Structural strength with low
weight, using our "'Tridetic'' arms. Please in-
quire directly to:

GEM QUAD PRODUCTS LTD.
TranscoB:: aaaniioba
Canada R2C 275
Tel. (204) 866-3338
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WRITE FOR INFORMATION. - 191

ELECTRONIC
COMPONENTS,

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

s BATTERY CLIPS & HOLDERS
@ CABLE SETS « CONNECTORS o« CAPACITORS

®» DISPLAYS o LEDs » FUSES o JACKS & FLUGS
® ENOBS o« LAMPS o« POTENTIOMETERS
« BF COILS o RELAYS » RESISTORS
® SWITCHES » SEMICONDUCTORS » SPEAKERS
® TEST EQUIPMENT o TRANSFORMERS » TOOLS
« WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCK!

® Fhons and Mad
Ovders Welcome

* Catalogs Mailed
Outside USA
send $200 +~ 164

® Sales and Ovde Daik
Open hhom 6 00s = (P51)
sTiEME COD. Vaa
Manin Charge
[Opan Ascousts Avadakbiel

MOUSER ELECTRONICS

Order today!
1984
RADIO AMATEUR CALLBOOKS

Known throughout the world for accuracy,
the 1984 Callbooks are a better value than
ever before. The U.S. Callbook contains over
433,000 listings; the Foreign Callbook has
over 413,000. More than 100,000 changes
have been made in each edition since last
year. Special features include call changes,
Silent Keys, census of amateur licenses,
world-wide QSL bureaus, Iinternational
postal rates, prefixes of the world, and much
more. You can't beat this value! Order your
1984 Callbooks now,

Each  Shipping  Total

o u.s. Callbook $19.95 $3.05 $23.00
o Foreign Callbook 18.95 3.05 22.00

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

Qrder from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinois residents add 5% sales tax.

Keep your 1984 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $12.00 per set
including shipping. Specify U.S. or Foreign
Supplements when ordering. Illincis res-
idents add 5% sales tax, Offer void after
November 1, 1984.

e -d | | B ca I(
) INC.

Dept
925 Sherwooa Dr., Box 247
Lake Bluff, IL 60044, USA
I—— .l?..j
Tel: (312) 234-6600 |




wideband VCO design

Use this low-noise
near-octave source
in your HF receiver
or VHF/UHF exciter

This article discusses the design and construc-
tion of a wideband voltage controlled oscillator (VCO).
It can be used as an LO in a broadband receiver or
spectrum analyzer, as a low-noise phase locked source
in a VHF or UHF exciter, or alone as a basic signal
generator.

This particular design is used in an HF communica-
tions receiver. When phase locked to a low-noise
reference, it demonstrates excellent signal-to-noise
performance — greater than 130 dBc/Hz at 20 kHz
offset from the carrier. As mentioned in previous
articles'-2-3 this noise performance, or spectral purity
of the oscillator, is quite important if the receiver is
to perform well in the presence of strong adjacent
channel signals.

O—q 2o, BL

fig. 1. Transmission line and varactor are equivalent to
tunable inductor.

designh concept

The oscillator design uses a resonator or tank cir-
cuit which consists of a transmission line terminated
by a voltage variable capacitor or varactor. A transmis-
sion line of correct length looks like a variable induc-
tance as the varactor voltage is varied (fig. 1). The
oscillator uses the Colpitts configuration, and takes ad-
vantage of the feedback capacitor voltage divider plus
any parasitic capacitance present. if the Colpitts con-
figuration is operated with a fairly high C to L ratio,
then this condition tends to improve the oscillator
operating Q and consequently the oscillator signal-to-
noise ratio. To assist in the design of the VCO a BASIC
computer program routine has been included. Some
examples, as well as actual designs and performance
data, are also provided. Finally some interesting appli-
cations are highlighted.

equations developed

The input impedance of a lossless transmission line,
Z, is equal to:
Zgycos BL + j Zysin BL
Zs = “Cos BL + j (Z4 /2g) sin PL m

If Z , is zero (the line is shorted at the end) from the
preceding equation, Z; = j Zj tan 3L and the line
has an inductive reactance of Zj ohms times the elec-
trical length of the line. This is true provided the value
of BL (B=2n/}) is less than 90 degrees or the line is
less than a quarter wavelength long. If the line is
precisely a quarter wave long {(electrically}, then from
eq. 1 we have:

Ze = Zg2/Z, (2)

By Alan Victor, WAAMGX, 8758 SW 51st Place,
Cooper City, Florida 33328
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In this case, if Z, were a capacitive reactance of
—jX(_'l, then

Z; = jZg?/Xc, (3)

and the capacitive reactance of the termination is
reflected to the input of the line as an inductive reac-
tance of j/X¢, = Z;/Zy? and an inductance of

L = CZ2 (4)

For example, an oscillator that tunes 1356 MHz to 145
MHz requires the electrical length to remain a quarter
wavelength or less at the maximum frequency of 145
MHz. If a 50-ohm transmission line is used, then the
physical length of a quarter wave is calculated using:

length (feet) = 246/fp(MHz) V ¢, (5)

where ¢, is the relative dielectric constant of the line.
The g, for a 50-ohm line using a Teflon® dielectric is
2.2; therefore, the physical line length is 13.7 inches.
If our oscillator includes device shunt capacitance,

=gl

Switched transmission line injection oscillators as shown in
fig. 2.

feedback capacitance, and parasitics totaling 20 pF,
then the required inductance to achieve resonance is
60 nH at 145 MHz and 70 nH at 135 MHz. Consequent-
ly, the required variation in the varactor capacity is
calculated from eq. 4 as 24 pF to 28 pF or 4 pF. If a
lower Z; line were chosen, and the total capacitance
remained the same, an increase in the varactor capac-
itance change would be required.

The equations developed so far allow us to choose
a value for the transmission line impedance Z; and ob-
tain a value of inductance L for a given varactor
capacity, C,. This equivalent inductance then
becomes part of our oscillator tank. Since a transmis-
sion line and capacitor are readily controlled, it be-
comes very attractive to construct VHF and UHF os-
cillators in this manner since small fixed inductances
are difficult to control. Furthermore, the resonator or
tank is a shielded structure and therefore quite immune
to outside disturbances, such as, microphonics, which
can lead to hum and modulation effects.

three parameters affect frequency

Now consider what happens if the transmission line
length, impedance, or the oscillator shunt capacitance
is varied. Under these conditions, any value of induc-
tance necessary to resonate the oscillator tank can be
developed. Given these three variables, an oscillator
frequency change of 50 percent can be achieved for
a given value of transmission line length and im-
pedance Z;. With careful design, even an octave is
possible. The necessary design equations are pre-
sented in the appendix, and a BASIC program is in-
cluded to solve for the transmission line impedance,
Zy, electrical length, and required varactor capaci-
tance change. Finally, the transmission line physical
length is calculated, with the dimensions given in both
inches and metric units. Because the program is in-

140 - 160
MKz ——
— Y BAND |

1 0-10 MHz

160 - 180

— Y YY) BAND 2

|

180 - 200
MHr

10-20 MHe

AMPLIFIER

L

—YYY—0 BAND 3

20-30 MHr

RFC

Tl

fig. 2. HF communications receiver using switched transmission line VCOs.

+2

l
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T0-100

MHz
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Program 1. Varactor oscillator design program listing.

JLIST

REM CLEARS THE SCREEN
VARACTOR TUNED WIDEBAND"
OSCILLATOR DESIGN"™
A.M.VICTOR"
1.1 9/9/84*"
PRINT

10
.20
1 30
40
S0
60
70 PI
80 PRINT
F1,F2
2 = pI
2 = pPI
PRINT : PRINT
NE LENGTH": PRINT
STHETA ITHETA
PRINT PRINT
PRINT : PRINT
ITICS IN PF":: INPUT CIN
HOME ¢ REM BEGIN CALCULATIONS
XIN 1/ (Wl = CIN = 1E 12
X2IN 1 / (W2 = CIN = 1E 12)
PRINT : PRINT “DELTA XCV "; TAB(
30) ; "CVMAX"
FOR THETA ITHETA TO 180 STEP DL
RTHETA THETA /7 57.29578
A = (20 = TAN ((W2 7/ W1) RTHETA
B 1 (XIN = TAN (RTHETA) / ZO)
C 1 (W1 7/ W2) = (XIN / 20D
D 20 TAN (RTHETA)» XIN
XQUOT (A« B) 7 (C » D)
XCvwi (20 » TAN (RTHETA)
)
Y2CVW2
) -
CMAX
CMAX
X

HOME ¢
PRINT
PRINT
PRINT
PRINT
PRINT : PRINT
3.1415926
“WHAT IS THE MIN AND MAX

F2 1E6

» F1 = 1lE6

“ENTER TRANSMISSION
**IN DEGRESS";:

30
100
110

w2
wi

120
130
140

“ENTER LINE LENGTH

150
160
170
180

190
200
210
220
230
240
250
260

»

+

inon

* »

*

XIND

TAN
1/
CMAX =

CMAX
GOSUB 450

CMAX H

YCMIN 17/

YCMIN YCMIN

X YCMIN
GOSUB 450

YCMIN H
REM ¢ NEXT 4 LINES CHECK FOR VALID
ACITOR VALUES.

IF XQUOT < O THEN 430

IF YCMIN < O THEN 430

IF CMAX < O THEN 430

IF YCMIN > CMAX THEN 420

PRINT XQUOT; TAB( 13);THETA;"DEG"
AX;"PF™

NEXT THETA

GOTO 530

INT
- X

ABS (H)

100 = H

(W2 7 Wb
+ RTHETA))
» XCVW1

2790 (26 ~ TAN
(W2 7 Wl
(2 » PI =« F1

1E12

280 -
290
300
310
320
230
340
350
360
370
375

(2 » PI # F2 % Y2CVW2

1E12

t 0

»

380
330
400
410
420

430
440
450
460
470
480

X0
G

TnTo
"ou

TUNE*:

“"ENTER THE DEVICE CAPACITANCE':

» RTHETA?

PRINT "RANGE IN MHZ : INPUT

LINE 20,": PRINT “AND STARTING LI

INPUT 20,1ITHETA

INPUT DL
PRINT “PLUS ANY PARAS

INCREMENT";

.
r

12) ;"LENGTH"; TAB( 20);"CVMIN"; TAB(

») (W1 7 W2) = XIN

TAN ((W2 / W1) = RTHETA))

/ (1 + (XIN / 20> = TAN (RTHETA)

/ (1 (X2IN 7 20

+

X2INYO

1E6)

»

1E6)

TRANSMISSION LINE LENGTHS AND CAP

; TAB( 20):;YCMIN;"PF"; TAB¢( 30);CHM

.
»
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490 H = INT (H»

SO0 H = H /7 100

510 H = H « G

520 RETURN

$30 PRINT “ANOTHER RUN WITH NEW PARAMETERS Y/N ";:! INPUT RS

540 IF RS = "N" THEN 740

550 HOME : PRINT : PRINT “EDIT WHICH PARAMETERS?"

560 PRINT "FREQUENCY RANGE (1)>7?"

570 PRINT "“TRANSMISSION LINE (2)1"

580 PRINT "“DEVICE CAPACITANCE (3)2*™

S90 PRINT "OR DO TRANSMISSION LINE LENGTH CALCULATION (437"

600 PRINT "START NEW CALCULATION (5)"

610 PRINT "OR (6> TO END"

620 INPUT T

630 ON T GOTO 640,680,700,750,150,850

€40 PRINT "ENTER TUNING RANGE MIN,MAX";: INPUT F1l,F2

650 W1 = 2 » PI » F1 » 1lE6

660 W2 = 2 « PI = F2 « 1lE6

670 GOTO 550

680 PRINT “ENTER TRANSMISSION LINE Z0";: INPUT 20

690 GOTO S50

700 PRINT "ENTER DEVICE CAPACITANCE PLUS ANY PARASITICS IN PF™:;: INPUT
CIN

710 GOTO 5590

720 HOME :ITHETA = STHETA

730 GOTO 1e0

740 HOME

750 PRINT "TRANSMISSION LINE LENGTH CALCULATION®

760 PRINT ! PRINT "ENTER REL.DIELECTRIC CONSTANT OR'": PRINT *“VELOCITY F
ACTOR, (E) OR (V) AND VALUE";: INPUT KS,ER

770 IF Ks = V"™ THEN ER = 1 / ER ~ 2

780 PRINT "“ENTER TRANSMISSION LINE": PRINT “LENGTH IN DEGREES™;: INPUT
FTHETA

790 LM = (FTHETA / 360) = (300 / F1)> » (1 / 3QR (ER))

800 IM = (LM « 100) / 2.54

810 PRINT "METRIC LENGTH'": TAB( 30);"“INCHES"™

820 PRINT LM; TAB( 30):;IM

830 PRINT "ANOTHER RUN Y/N'";:;: INPUT RS

840 IF Rs = “Y'" THEN S50

850 END

teractive, you can try various combinations of line im-
pedance, line length, and oscillator shunt output
capacitance, which can be altered by shunting the
oscillator device with an external capacitance. The pro-
gram is arranged to automatically increment the trans-
mission line length by a specified amount. During the
program operation you'll notice that a particular line
length exists which minimizes the required varactor
capacitance change. Depending on the oscillator's
tuning range and the line impedance, the required
capacitance change of the varactor is affected and
changes. For a large percentage tuning bandwidth, a
high Z, is needed to keep the varactor capacitance
change within practical limits.

VCO circuit

Several versions of the oscillator were tried. The
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VCOs shown in fig. 2 and in the photograph work well
in an HF receiver using up-conversion. Each of the
three VCOs covers 20 MHz in the 140-200 MHz range.
The oscillators are phaselocked to a 1 MHz reference
and their outputs are divided by 2. The final output
is then tunable from 70 to 100 MHz in 500 kHz steps
and provides injection for an up-conversion receiver
with a 70 MHz first IF. U310 J-FETs and MV109 va-
ractors are used. Trimmer capacitor values, varactor
capacitance swing, and transmission line dimensions
were determined by using the computer program.
Each oscillator uses clamp bias to help regulate
oscillator feedback as it is tuned and to prevent the
FET gate-source junction from becoming forward-
biased. This appears to help the oscillator noise per-
formance as evidenced by measured values of better
than 135 dBc/Hz, measured 25 kHz away from the car-



Brings you the
Breakthrough!

MBA-RC Code Converter

This full function decoder and display unit represents the
latest in state-of-the-art decoders. Morse, Baudot, and
ASCII. Will perform serial to parallel and parallel to serial
code conversions as well as cross mode conversions. Two
powerful u PS, 43 ICs, make up one complete package. Com-
patible with HF, VHF and UHF bands and RTTY modes. Sep-
arate receive filters are ahead of and behind a special signal

limited circuit. CALL FOR YOUR PRICE

AEA Computer Patch CP-1

A Personal Computer + Your Transceiver + AEA's CP-1 - FUN! Gel a pro-

quality RTTY/CW t inal on a beer budget price. Easy to hook up
and use. The CP-1d dulator provides greatly imp d performance com-
pared to popular single ch IRTTY d s. With appropriate software

and your personal computer, you can have hours of fun.

CALL FOR YOUR PRICE

ISOPOLE™

Models available for: 144
MHz, 220 MHz and 440

MHz. Maximum gain, very AEA Contester™ CK-2

low angle of radiation. Here's great gift idea for your favorite ham. Designed with the needs of the
Covers complete band active conlester in mind — at a price that is affordable. Has an 800 character
with SWR less than 1.4-1. message memory that can be soft partitioned into as many as 10 sections.

Mistakes are easily cormected with unique edit mode. Also has automatic serial
number generator.

CALL FOR YOUR CALL FOR YOUR PRICE
PRICE

AEA Moscow Muffler WB-1

Blank the woodpecker — once and for all. No modifications necessary 1o your
equipment. Hooks up in your s0 synch blanker works where
most effective, in the RF stage. Will not overload from strong adjacent signals.
Also has low noise, broadband 6 dB p p. WB-1 will typically display 40-50

dB of attenuation. Two pulse rates blanking speeds available — 10 and 16 Hz.

CALL FOR YOUR PRICE

AEA Amtor Terminal Unit AMT-1

AMTOR is fast growing in popularity. Don't you want to join
the fun? Computer based, self correcting mode of transmis-
sion virtually ensures error-free copy — even with strong
interference or weak signals, AMTOR can get your message
through. AMT-1 contains everything you need to get on
AMTOR with the addition of your radio and personal com-
puter. Will also work on standard RTTY and CW for addi-
tional flexibility. Great Christmas gift idea. State-of-the-
art FUN.

AMTOR Tommseas, (st

CALL FOR YOUR PRICE

HAMTRONICS is your
complete ham dealer.

Looking for something and - 4033 BRWNSVILE ROAD, TREVOSE, PA. 19047
can’t find it elsewhere? ——
CALL HAMTRONICS TODAY i (21 5) 357'1 400

More Details? CHECK — OFF Page 132 July 1984 [l 53



Program 2. Varactor oscillator design examples.

ANOTHER RUN WITH NEW PARAMETERS Y/N ?N
TRANSMISSION LINE LENGTH CALCULATION

ENTER REL.DIELECTRIC CONSTANT OR

VELOCITY FACTOR, (E> OR (V) AND VALUETE,Z2.2
ENTER TRANSMISSION LINE

LENGTH IN DEGREES?45

METRIC LENGTH INCHES

. 252824948 9.95373812
ANOTHER RUN Y/NZ?Y

EDIT WHICH PARAMETERS?

FREQUENCY RANGE (1)7

TRANSMISSION LINE (2)?

DEVICE CAPACITANCE (3)7

OR DO TRANSMISSION LINE LENGTH CALCULATION (4)7
START NEW CALCULATION (3

OR (&) TO END

71

ENTER TUNING RANGE MIN,MAX?200,400

EDIT WHICH PARAMETERS?

FREGUENCY RANGE (1)>7

TRANSMISSION LINE (2)7

DEVICE CAPACITANCE (3)7?

OR DO TRANSMISSION LINE LENGTH CALCULATION (4)?
START NEW CALCULATION (5)

OR (6> TO END

)

DELTA XCV LENGTH CVMIN CVMAX
164.421688 1SDEG 12.84PF 4223.22PF
7.06193955 20DEG 8.34PF 117.86PF
5.11163621 25DEG 5.8PF 59.3PF
4.8057213 30DEG 4.07PF 39.2PF
5.22462976 3SDEG 2.76PF 28.92PF
6.73458529 40DEG 1.67PF 22.6PF
12.9839108 45DEG .7PF 18.27PF

ANOTHER RUN WITH NEW PARAMETERS Y/N 7N
TRANSMISSION LINE LENGTH CALCULATION

ENTER REL.DIELECTRIC CONSTANT OR

VELOCITY FACTOR, (E) OR (V> AND VALUE?V, .66
ENTER TRANSMISSION LINE

LENGTH IN DEGREES?40

METRIC LENGTH INCHES

»11 4.33070866
ANOTHER RUN Y/N2N

1RUN
VARACTOR TUNED WIDEBAND
OSCILLATOR DESIGN
A.M.VICTOR
1.1 9/9/84

54 July 1984



WHAT IS THE MIN AND MAX TUNE
RANGE IN MHZ 2100, 200

ENTER TRANSMISSION LINE 20,
AND STARTING LINE LENGTH

IN DEGRESS?50,10

ENTER LINE LENGTH INCREMENT?S

ENTER THE DEVICE CAPACITANCE
PLUS ANY PARASITICS IN PF740

DELTA XCV LENGTH CVMIN CVMAX
62.333905%4 4O0DEG 9.82PF 1225.29PF
22.0994892 45DEG 6.33PF 279.89PF
23.7659253 SODEG 3.29PF 156.62PF
114.03646 SSDEG .47PF 107.54PF

ANOTHER RUN WITH NEW PARAMETERS Y/N 7Y
EDIT WHICH PARAMETERS?

FREQUENCY RANGE (1)7?

TRANSMISSION LINE (2)7

DEVICE CAPACITANCE (3)7?

OR DO TRANSMISSION LINE LENGTH CALCULATION
START ‘NEW CALCULATION (5)

OR (&) TO END

72

ENTER TRANSMISSION LINE 207?75

EDIT WHICH PARAMETERS?

FREQUENCY RANGE (1)>?

TRANSMISSION LINE (2)7?

DEVICE CAPACITANCE (3)7

OR DO TRANSMISSION LINE LENGTH CALTUULATION

START NEW CALCULATION (5)

OR (6) TO END

79

DELTA XCV LENGTH CVMIN CVMAX
28.0326343 30DEG 10.35PF 591.88PF
11.6044757 35SDEG 7.38PF 171.5PF
10.1093855 4O0ODEG 4.91PF 99.38PF
12.2899117 4SDEG 2.81PF 69.17PF
29.0553268 SODEG .9PF D2.38PF

(4)7?

(4)7?

rier frequency (see fig. 3}). Each VCO output is com-
bined.through switched pin diodes and the VCO is
enabled by switching DC power from a bandswitch

an otherwise low-noise design.

add excessive amounts of thermal noise and can ruin

control logic board. The tuning line voltage of each
VCO is tied together through shielded coax and 400
nH RF chokes. A small series resistor is used in line
with the chokes to provide for a lower choke Q. Note
that a small resistor is used; large decoupling resistors

digital VFO applications

The octave-tuned oscillator presented in fig. 4
covers 100-200 MHz. The layout is more critical since
any additional parasitic capacitance present tends to
reduce the achievable tuning range. The circuit does
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provide octave coverage and requires a varactor volt-
age change from 1 to 20 volts. The noise performance
was less impressive (115 to 120 dBc/Hz). However,
if used in a low-noise phase lock loop and followed
by frequency division, it provides the basis for a low
noise synthesizer or digital VFO with 10 Hz resolution.

Another example of a digital VFO is shown in fig.
5. How about a continuous-tuning HF receiver with
1 kHz steps, using a single phase lock loop and the
popular 9 MHz IF? The approach outlined uses a single
200 to 400 MHz VCO. Despite the coverage of the
VCO, which is only an octave, appropriately dividing
down the VCO frequency provides for frequency
coverage in excess of an octave! If the first IF is 9 MHz,
then an LO injection frequency from 10 to 40 MHz will
provide reception from 1 to 31 MHz. Using the 200
to 400 MHz VCO with a divide by 10/20 circuit follow-
ing it yields the needed caverage. The VCO is locked
to a 10 kHz reference and programmed in 1 kHz steps.

Steps smaller than 1 kHz could be provided for by tun-
ing or synthesizing the BFO.

A 200 to 400 MHz VCO was constructed and the
measured noise performance varied from 110 dBc/Hz
to 115 dBc¢/Hz at 25 kHz offset from the carrier.
Division by 10 or 20 improves the noise by at least 20
dB or 130 dBc¢/Hz, which is quite adequate for most
receiver applications. Signal generation is handled in
a similar fashion, using a cascade of binary dividers.
Our 200 to 400 MHz VCO, could provide the basis of
an HF through UHF source by using successive divi-
sian of the VCO and bandpass filtering. A number of
commercially available signal sources use this
approach.

summary

A design technique which allows the construction
of wideband tunable oscillators with excellent noise
performance is presented. The technique uses a trans-

veo 1
140- 160 MHZ

100 LI uGlss

ce 400nK

470

50 OHM  70°
/_;7 COAX
6
veo 2 »
160 -180 MHz

g0 Lz ucies

P LEE Lo
I ﬁoﬁo j:

ce 400nH

J_____-____ﬁ'_:__;

)
|
|
|
1
}-———@ 50 OHM _ 70° .
c3 2000
l mvio9lmvios I )
veo 3 !
180 - 200 MHz C
| 1
1! TUNING
I 2000 1|} _LINETO
400nH 1|} SYNTHESIZER
o 100 L3 uGles c2 470 | L. soarp
BANDSWITCH |~——g 50 OHM__ 70° .
CONTROL Q3 ;7 Coax ; @
ct 2000
I~ 30 1 MPN3401 100 Mvios (mvios
bY Loy 5o
- ) BUFFER ISOLATOR
- === BOARD
12k L 400 3[4 3tauH veo RF oUT veo 1 veo 2 veo 3
27
1.1 INCHES
L1 (2806m) N/ N/A
5082 - 2800 68 th 9.7 INCHES
HOT CARRIER DIODE Lz N/A t24.6cm) NsA
CLOSE CONNECTED 8.6 INCHES
BETWEEN G-S I MPN3401 L3 N7A N7A (21.8¢m)
@—% ct N/A N/A NOT USED
4uH c2 N/A N/A 44pF
RFC 2-10pF
TO BANDSWITCH c3 N/A TRIMMER N/A
CONTROL LOGIC
ca N/A 72pF N/A
! MPN3401 Except as indicated, dacimal cs NOT USED N/A N/A
values of capacitance are in micro-
farads (uF); others are in picofar-
ads (pF); resistances are in ohms. cé 56pF NsA N/A
auH k = 1,000 1,600,000
RFC

fig. 3. Schematic of 140-200 MHz output VCOs of fig. 2.
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mission line and voltage variable capacitor that
simulates an inductive. change. A BASIC program
which aids in the design of this configuration is includ-
ed. Oscillators which exhibit broadband and low-noise
performance have many applications. | would be very
interested in hearing from readers who have similar
applications.
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appendix

determination of the
transmission-line
resonator parameters
The transmission line formula (eq. 1) can be rearranged to solve
for Z,y. Note that 1. is not restricted to an electrical length of 90
degrees or a quarter wavelength.
JZy tan BL - Z,

= 72y tan pL = 1 (a1

Z,
Now Z; = + jX;, and resonates with —jX;, of the device at
resonance. Therefore, substituting for Z; in eq. A1 gives:
—j(Zyt L - X
7 = JHZp tan B in) (A2)
Xin tan BL
1+ A
Zy

and the reactance of our tuning varactor is:

v _ Zg tan f}L - X,',,
T X, tan L
I+ =7z

(A3)

+5 vDC

UGH THAYY 400
" 50 OHM LINE nH
9.9 INCHES RFC
{25.1cm) 1000

RF
OUuTPUT

400nH
RFC

j; 8200
400nH

RFC CR3

CR2

TUNE -CONTROL
VOLTAGE o—¢
1-20v

Cl, C2 22pF (100-200 MHz) 470. 400nH

11pF(200-400 MHz)

CRI-CR4 MVAM 109 (100-200 MHz) 8200
NEC VARACAP DIODE TYPE 1SVS0
(200-400 MMz)

CRS 5082-2800 H:P. OR EQUIVALENT

TRANSMISSION LINE 50 OHM UG~I74A/U Except as indicated, decimal
9.9 INCHES (25.1¢cm)  (100-200 MHz) : iy
ralues of capacitance are in micro-
4.3 INCHES (10.9cm)  (200-400 MH2)  farads (,F); cthers are in picofar.
ads (pF); resistances ars in ohms.
k =1000 M = 1,000,000

Cr4

fig. 4. A pair of octave tuned oscillators 100-200 MHz or
200-400 MHz.
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8FO
9MHz SECOND
I-F i-F
1-31MHz
1-19 MHZ m m
19-31 MHz
PRODUCT
DETECTOR

20-40 m 10-20
MHZz m

MHz

OCTAVE OSCILLATOR
200-400
MHZz
veo
10kHz - .
ner pLL 10 2
100- 200 MHz2
oR
200-400 MHz
vco
2 2 +2 2 220 b—---

nliniintin]in

100-200  50-100 25-50 12.5-25 6.25-12.5
Mz Hz MHz MHZ MHz

fig. 5. (A) a continuous tuning HF receiver or (B) a general
purpose signal source using binary stepped band
selection.

Simplify by setting B = X at frequency f;, and 1 - /2 x at

Ji

frequency f,. Since the oscillator shunt capacitance remains cons-
tant, X;, at f> equals (f;/f;) times X, at f;. This information is now
used to obtain the following reactance change needed to tune the
VCO from f; to />. The following expression can be solved using
the BAS!IC computer program or even a hand-held calculator. The
equation is:

L2 Sy ; + Xinthi) 1an X
Xl lzo fan (f / X) 72 Kin (f’)" * Zy

X 1) I v
[l + fl Xm(fl) tan (% X)]IZO tan X -~ Xin (jl)]
S

S Zy
where Xj,(f;) = oscillator total shunt (A4)
reactance at frequency f;
Xin(f,) = oscillator total shunt

reactance at frequency f,
X¢(f1) = varactor reactance at frequency f;
Xe (f2) = varactor reactance at frequency /;

Using the BASIC program and eq. A4 values of X, Zy, X, will yield
the required tuning ratio.

ham radio



B G M I c R o P. 0. Box 280298 Dallas, Texas 75228
. . (214) 271-5546 | [

v 115
7418 EPROM DYNAMIC RAM SOCKETS
LS00 24 Ls164 .60 2708 1KX8 450 n.s.. ... ... 2.20 | 5280N-5 (2107B-4 « TMS4060) Low Profile SOLDER TAIL
L.S01 24 LS165 .90 27A08 1KX8 350 n.s. ..... 3.95 AKX .. 8/3.95 6 Pin 14/1.00
LS02 .24 LS166 .99 2758 1KX8 +5V 450 n.s .. 2.50 4027-4KX1-250 n.s. ...... 1.00 8 Pin 13/1.00
LS03 24  LS169 1.25 2716 2KX8 4116-16KX1-250 n.s. ... 8/9.00 14 Pin 10,1'00
LS04 .24 LS174 60 4116-16KX1-200 n.s. .. 8/11.50 . ’
16 Pin 8/1.00
------------ . 4164- +5v 64K 200 n.s. 8/48.00

18 Pin 8/1.00
2716-1 2KX8 350 n.s. .. .. 8000 20 Pin 7/1.00

LS11 :24 LS192 .80 2732 4KX8 450 78002 2995 B8085A 5.95 24 Pin 6/1.00
LS12 .30 LS193 .80 S0ns. . 4TS} s 450 80862  30.00 28 Pin 6/1.00

LS13 .50 LS195 .65 | 25324KX8450ns. ...... 5.50 | 8039 5.00 B8087-3 175.00 40 Pin 5/1.00
Ls14 -gg tg;gz -gg 2764-25250 n.s. ... ... .. 7.50 | 8080A 200 8088 __ 20.00 BUY $10

Ls20 . .

LS21 .25 LS240 .95 EPROM SPECIAL 8200 ey

Ls27 24 L5241 .80 } we bought a large quantity of 8202A 1595 8253 4.95 $1.00
tsso .28 1S242 .90 | 2708s from a computer | 8212 1.25 8253-5 595 FREE CHOICE
LS32 .36 LS243 90 | o qacturer who redesigned | 8214  2.00 B255-5  5.50

LS42 .49 LS244 1.25

LS51 24 LS245 1.50 their boards. We removed them 8216 1.50 8257 6.00 FD CONTROLLERS

Ls7a .40 Ls251 .so | !rom sockets, erased and} .., ., gocon 495 | 1771 Single Density .... 15.00
Ls85 60 LS257 .55 | Verified them, and now we ofter 1791 Double Density ... 20.00
Lsse 39 Ls258 .55 | the savings to you. Complete | 8228 3.00 8275 1995 f4g93 22.00
LS90 50 LS266 50 satisfaction guaranteed. 8237-4 10.50 8279-5 7.95 1797 ... .
LS93 55 LS273 1.25 2708 82508 9.95 8287 575 12793 ... ...
t::(:g gg t:ggg gg $1.49 or 10/$12.00 8251 395 8288 24.95 CONTROLLER SET
: . THREE CHIP SET
Ls123 .75 LS290 .85 STATIC RAM DIP SWITCH 1797, 2143-03? 1691 by W.D.
LS124 275 LS293 .85 | TMM2016-2KX8 DT08 BY ALCO Compare at up to 86.85.
LS125 .45 1S298 .89 200n.s. ............ 8/39.95 8 POSITION DIP SWITCH B.G. SPECIAL
LS132 50 LS299 1.60 | 2101-1- 256X4 Super low profile - All 3 for onfy $29.95
LS:33 zg t:ggg gg 500ns. .. 75 Made for automatic insertion - CRYSTALS
LS138 . ' 21L02-1350 n.s. ... 65 | speciaL — .90 10/7.50 | 32.768 Khz SPECIAL ...... 65
LS139 60 LS368 -40 2102AL-4L.P. 450 ns. ... .49 262144 ... ... . ..., 75
'L-gzg; -gg tgg;g :gg 2114L-3 1KX4 300 n.s. DT-10 ... 1.00 10/8.50 ¥ 300000 ................. 1.00
. . 307200 ..., 1.25
Ls1s4 175 LS375 1.19 n:'s:{m '(g,'.g;'.‘,.gg‘,f‘f_fs/,‘ 500 “ 15432 Mhz ... ... 75
LS155 .50 LS377 1.49 280 2.5 MHZ CPU ... ... 350 118432 .................. 2.49
LS156 .55 LS378 .85 4KX1250 ns. ... 8/6.00 | zgocTC ................ 375 | 2.000000 ....... ... ... 2.49
Lsi57 .60 LS390 1.19 ] TMS4046450ns. ........ 65 } zaopma-DMA ... ... .. 9.95 13000 ................... 1.15
LS161 .60 LS393 1.19 | S101E-8 - 256X4 - ZBOPIO ..o 395 [3120.................... 1.20
LS162 65 LS399 1.25 CMOS ............... $1.00 | 780510/0 ............. 16.95 | 3079545 -HC18 .. ro
LS163 50 H1200 ne. OMOS, ZB0A-4MHZ CPU ... 495 | 4194300 111 180
TTL 200 n.s. CMOS . ... 8/39.95 | z80A DART ............. 9.95 | 4.433618 ................. 75
6501-5 256X4 - CMOS - Data Z80A-PIO ........... ... 595 | 4444000 ................ 1.25
7400 19 74125 .49 Retention 2 Voits - 22 Pin - ZBOA SIO/O ... ... 1995 149152 .................. 2.49
7402 19 74151 50 200 n.s. Typ. - 5V - Very Z80B 6§ MHZ CPU ... ... 1495 | 49168d. Rate .. ... ..... 1.25
7404 19 74154 1.19 Low Power ........... 1.00 5.000000 ...... .......... 1.50
7408 -24 74157 ‘50 8108_5 1Kx8 NMOS 500 Ns 510688 .................. 3 75
7410 o 74184 75 o 1602 (COM 2017) ... .. 205 15616 ... 1.59
. a5 | 4EPIn 8.000 ................... 1.99
7400 19 74174 85 1863 ... 395 1990000 ................. 1.25
7474 35 74175 .79 IM6402-+5v High speed 10.69425 ................ 3.75
7486 20 74367 .59 LESS THAN 50¢ EACH UART-AY5-1013 pin out 2.95 | 10.8864 ................. 1.49
74109 .45 MK4104J-4 - 250 N.S. 18 Pin INS 82508 ............. }; 223 .................. } gg
6500 AR 2114 SPECIAL _ i 275
. . N ' COMPUTER 15.2 .. 1.10
Easy to Use. Has Same Pin Out 1431818 .. ... ... ... .. 2.49
6502 4.50 6545 10.00 as TMS4044, but slightly MANUFACTURERS 16.00000 1.50
6522 6.95 6551 10.00 . Mt 00000 ................ .
different timing. With Specs. EXCESS INVENTORY 17430 .................. 2.49
6800 (Mostek) SALE! ;8-3339 ----------------- ;-gg
6540 10.00 8 coer.’;goLOWG: ofv%rE :‘?-95 PRIME! 2114-300 n.s. 2187108 ................ 1.00
6802 5.00 §845P 10.00 ’ INCREDIBLE PRICE! 22092 ... 1.00
6803 14.95 6850  2.60 DMA CONTROLLER YOU SAVE! 25'333 ----------------- :-gg
6810 2.00 g:;ig 1;2(5] SPECIAL 8/$9.00 g:ggga ............ 1.00
9517A-4 (8237-4)........ 10.50 GUARANTEED 104.8 ........ :

TERMS: (Unloss specifieod elsewhere) Add $1.50 postage, we pay balance. Ordors ovor $50.00 add BS5¢ for insurance. No C.0.D. Texss Res. add 6% Tax. 90 Oay Money Back
Guarantoc on all itoms. Al itoms subjcct to prior sale. Pricos subjoct to change without notice. Forelgn order - US funds only. Wa cannot ship to Maxica. Countrios other than
Canada, add $J.50 shipping and handling.




P. 0. Box 280298 Dallas, Texas 75228
. o (214) 271-5546 () mmm— N

Big Computer Mfg. Makes $900,000 Goof!!

COMPUTER/DISK DRIVE
SWITCHING POWER SUPPLY

ORIGINALLY DESIGNED TO RUN A Z-80
BASED SINGLE BOARD COMPUTER
WITH TWO 5-1/4 IN. DISK DRIVES AND
CRT MONITOR.

$3750,, |3 ror 9500

ADD $1.50 PER UNIT FOR UPS

BRAND NEW: UNUSED!

rgPECS: + 5VDC 5 AMPS MAX
#1 + 12 VDC 2.8 AMPS MAX
#2 + 12 VDC 2.0 AMPS MAX
-12 VDC .5 AMPS MAX

INPUT: 115 or 230 VAC 60Hz

G

SMALL SIZE: 6-1/8 x 7-3/8 In.
HIGH EFFICIENCY SWITCHER MFG.
BY CAL. DC IN USA!

The poor Purchasing Agent bought about 10 times as many of these DC
switchers as his company would ever use! We were told that even in
10,000 piece lots they paid over $72 each for these multi-output
switchers. When this large computer manufacturer discontinued their
Z-80 Computer, guess what the Big Boss found in the back warehouse;
several truckloads of unused $72.00 power supplies. Fortunately we
heard about the deal and made the surplus buy of the decade. Even
though we bought a huge quantity, please order early to avoid
disappointment. Please do not confuse these high quality American
made power supplies with the cheap import units sold by others.

v 116

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US tunds only. We cannot ship
to Mexico, Foreign countries other than Canada add $6 per board shipping.
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B G M l c R o P. 0. Box 280298 Dallas, Texas 75228
" n (214) 271-5546 % Hﬂ

Z280* SINGLE BOARD COMPUTER!

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER
RUNS CP/M* 2.2!

$ )
+29.95 ' 'NEW PRICE]

DATA AND ROM'S.)

— el 5‘415‘_\ BOARD MEASURES
ARTS' | 1% x 120"

GROUP SPECIAL:
BUY 6 FOR $165!

—)
— \

ALL ORDERS WILL BE
PROCESSED ON A STRICT, |
FIRST COME, FIRST SERVED |
BASIS! ORDER EARLY!

GIANT COMPUTER MANUFACTURER’S SURPLUS!

UNBELIEVABLE LOW PRICE!!

Recently Xerox Corp. changed designs on
their popular 820* computer. These prime,
new, 820-1 PC boards were declared as
surplus and sold. Their loss is your gain! These
boards are 4 layers for lower noise, are solder
masked, and have a silk screened component
legend. They are absolutely some of the best
quality PC boards we have seen, and all have
passed final vendor QC. Please note, however,
these surplus boards were sold by Xerox to us
on an AS /S basis and they will not warranty
nor support this part.

We provide complete schematics, ROM'S,
and parts lists. If you are an EXPERIENCED
computer hacker, this board is for you!
Remember, these are prime, unused PC
boards! But since we have no control over the
quality of parts used to populate the blank
board, we must sell these boards as is, without
warranty. You will have to do any debugging, if
necessary, yourself!.

WE’'VE GOT EM!
5_1/4”’
HALF SIZE DRIVES

+ 40 Track per side
Double-sided,
double density
Same as SA455
Latest head &
drive technology
Fas! access time

Two of These Hall Size Drives will
Fit in the Same Space as 1 Full Size Drive!

$179.00 per drive

Compare &1 up 1o $349 sa
ADD $3.00 UPS PER DRIVE

ADD $2 PER PC BOARD FOR SHIPPING. (USA and Canada)

*CP/M TM OF DIGITAL RESEARCH INC. (CALIF.) 820 TM OF XEROX CORP. Z80 TM OF ZILOG

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale, Foreign orders: US funds only. We cannot ship
to Mexico. Foreign countries other than Canada add $6 per board shipping.

More Details? CHECK — OFF Page 132 v July 1984 61
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BARKER & WILLIAMSON

EW

K a""

Model AC 1.8 - 30

The AC 1.8 - 30 Antenna uses only
80 feet horizontally, and, when
space is limited, can be short-
ened even further with only
slight loss of radiation
efficiency.

Patent Pending

2510 35
FT. HIGH

-fao MHz_ conﬂnuou;

e SWR Maximum 2:1, 1.4:1 Average
e Handles 1 KW input ICAS
e Can be installed in approximately
80 feet of space
¢ Higher power models available
(contact factory)

51 49.50

SHIPPING AND HANDLING

) IN
BALANCING ADD 54.00

NETWORK

80 FT

IIJIIIIIIIIIII:\IH[IJLIJ\II!’()II ALL OUR PRODUCTS MADE IN USA

Quality Communication Products Since 1932
At your Distributors write or call, 10 Canal Street, Bristol PA 19007

(215) 788-5581

HIGH PERFORMANGE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.

‘-. ——— _-‘\h

* 40 to 1000 Mhz - tuned to your frequency

* 5 large helical resonators

* Low noise - High overload resistance

* § dB gain - ultimate rejection> 80 dB

* 10 to 15 volts DC operation

e Size - 1.6 x 2.6 x 4.75" exc. connectors

« FANTASTIC REJECTION!

Price - $89.95 bipolar w/RCA jacks

Connector options: BNC $5, UHF $6,
N $10

SUPER HOT! GaAs Fet option $20

Typical rejection:

+600 Khz@144 Mhz. —28dB
+1.6 Mhz@220 Mhz: —40dB
+5 Mhz@450 Mhz: - 5008

» For transcei

* Automalic of amplituge

» Small size - & 0 15 voits [(

» B selectable, reprogrammable messages - gach up 1o 2 min. long

= Wired, tested, and programmed with your message(s)

Model ID-1 - $49.95 Model ID-2 w/2 to 10 minute timer - $69.95
We ofler a complete line of transmitler and receiver strips
and synthesizers lor amaleur and commercial use
Request our lree catalog Allow $2 lor UPS shipping - Mastercard and VISA welcome

GLB ELECTRONICS

NY 14206
824-7936. 9 to 4

1952 Clinton St. Buffalo.

716-
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STUMPED FOR A GIFT IDEA?

1.D. BADGES _

No ham should be without an |.0. badge
It's just the thing for club meetings, con
ventions, and get-togethers, and you have
a wide choice of colors, Have your name
and call engraved in either standard or
script type on one of these plastic lami
nated |.0. badges. Wear it with pride!
Available in the following color combina-
lions (badge/lettering): white/red, woodgrain/white, blue/white,
white/black, yellow/blue, red/white, green/white, metallic gold/black,
melallic silver/black

$2.50

[JUID Engraved 1.0. Badge
HERE'S A GIFT IDEA!

How about an attractive BASE-
BALL style cap that has name
and call on it. I1's the perfecl
way 10 keep eyes shaded during
Field Day, It gives a jaunty air
when worn al Hamfests and it is
a great help for friends who have
never met o spot names and
calls for easy recognition. Great
for birthdays, anniversaries, spe-
cial days, whatever occasion you want it to be. Hats come in the following
colors; GOLD, BLUE, RED, KELLY GREEN. Please send call and name (max-
imum & letters per ling)

$5.00

CJUFBC-81
REGULAR PRICE HAT AND BADGE $7.50 + SHIPPING
SPECIAL $6.49
SAVE $1.00

Please enclose $1 to cover shipping and handling.

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048
(603) 878-1441

» 139




the
weekender

reflected power limiter

SWR
LIMITER

Most of the newer transistorized transceivers
have circuits that limit output power if a high SWR
or reflected power condition is encountered. But be-
cause many earlier rigs — and also linears — do not
have such protection, the following unit was designed
and built to automatically shut down equipment if a
pre-set value of reflected power is exceeded. As some
of us already know through sad experience, high re-
flected power, even if only for a few seconds, can be
both damaging and costly.

operation,

The idea is to sample a small amount of RF voltage
from your SWR or reflected power meter, rectify it,
and feed it through a sensitivity control to the base
input of a Darlington transistor. At the proper trigger-
ing level, a relay in the collector circuit will close two
of its contacts, locking itself in. At the same time
another set of relay contacts will open the AC input
power to your transceiver, shutting it off. The RF volt-
age selected by switch S2 is either REFLECTED or
FORWARD, which makes it easy to initially set up the
unit. A switch, S3, provides an override circuit which
simplifies initial setup.

A Darlington transistor was chosen because it has
a Beta (current gain) of more than 5000, which pro-

By William Vissers, K4Kl, 1245 South
Orlando Avenue, Cocoa Beach, Florida 32931

WPUT

|
HEH’R
CIRCWIT

—S/) oureur
( E‘; T—L

T

ro \ LHnSJrS GliOlJND

"Fwp" RING

ME TER
CIRCUIT
"REV"

Tip JACK, JI

oF

(MOUNTED ON REAR

CHASSIS)

Excepl as indicated, decimal
values of capacitance are in micro
farads (.FL others are in picotar
ads (pF); resistances are in ohms.

b= 1000 M= 1,000,000

fig. 1. Partial SWR meter circuitry to show jack/diode
connections.

vides more than sufficient sensitivity. The LED is useful
in setting the bias control, and also indicates when the
relay is locked in. During the breadboard development
of the unit, some troublesome RF and 60 cycle pickup
was encountered. This was readily cured by adding
capacitors C1 and C2 as shown. They were incorpo-
rated into the final finished unit, as a precaution to
eliminate such problems.

My own RF wattmeter is a SWAN WM-1500, and
is generally representative of how SWR meters
and wattmeters are constructed. The partial schemat-
ic is shown to indicate how the FORWARD and
REFLECTED voltages are picked off and rectified by
the added diodes CR1 and CR2. A stereo jack, J1,
grounded to the meter chassis is a neat, easy way to
transfer the voltages to the unit. Fig. 1 shows the
schematic of the pick off voltages. At first glance it
might seem that the DC voltage required for the unit
could be picked off directly at the outputs of CR3 and
'CR4, thus eliminating the need for the added diodes
CR1 and CR2. This worked well, except that under
certain circumstances, a small amount of DC voltage
from the unit would feed back into the wattmeter and
cause the indicating meter of the wattmeter to read
downscale by a few microamperes. The addition of
the two diodes as shown eliminated that problem.
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Without any RF voltage being fed into the unit, the
bias control, if turned up sufficiently in the clockwise
position, will turn on the transistor, locking in the relay.
The bias control is a screwdriver adjustment on the
rear of the unit. (It could also have been more con-
veniently mounted on the panel, using a conventional
knob.) It is normally set somewhat below the turn-on
point of the LED and relay lock in. The lower the bias
control is set, the lower the standby current will be;
I found that for normal operation, the standby current
is less than a half a milliampere, which makes for long
battery life. Switch S1 performs two functions, turn-
ing the power to the unit on, and when in the off posi-
tion, isolating the unit from the wattmeter. Actually,
the loading effect is so small as to be almost un-
detectable; the circuit was added more as a precau-
tion than as a necessity.

The easiest way to set up the unit is to first deter-
mine the level of reflected power at which you want
your transmitter to turn OFF. With the override switch,
S3, on, and the bias properly set as just described,
turn your sensitivity control counterclockwise. Set
switch S2 in the FORWARD position. Then load up
your transmitter until the forward power is the amount
at which you want your reflected power level to trip
the relay. Now turn the sensitivity contro! (clockwise)
until the LED lights and the relay locks in. Throw S2
to the REFLECTED position, reset the relay by momen-
tarily turning switch S1 OFF and then ON, and turn
the override switch S3 OFF. The unit is now calibrated
and ready to go. Now, if your reflected power in your
system reaches the preselected level already set up,
your LED will light up, your relay will lock in, and con-
tacts DE of the relay will open, turning off your trans-
mitter almost instantaneously and automatically pro-
tecting your equipment.

The required level of reflected power can be easily
determined by knowing that if it is one tenth of the
maximum forward power, then your SWR will be
slightly below 2:1. Naturally, each operator may want
to determine the maximum SWR at which the equip-
ment will be shut off. When the unit is set up for its
most sensitive condition, it actually will trip at about
3 to 4 watts of reflected power, which | have found
is more sensitivity than you will normally need.
Although the unit and the circuit shown in fig. 2 turn
off my transceiver input power, the relay contacts
could instead easily be used to reduce your drive, in-
crease your bias, reduce your plate voltage, or any one
of the many different ways to reduce power output.
The unit shown was built for my Yaesu FT-101-8
transceiver. lts relay contacts have a current capacity
of 3 amperes. Some experimentation was also done
using an NPN Darlington transistor TIP 120, (Radio
Shack™ part number 276-2068), which has a power
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POWER INPUT

BATTERY PLUG
18 VOLTS Pz
+y -
—i—
NO NC | NO NC
A C|F r
@ 8 E
cw
RS
aras $eF2 ANA- (]
< OVERRIDE
cew
T ON REAR
OF UNIT
cz2
Ri LSENSITIVITY r
cew oW ) og 4 P
oo T/ LED
FORWARD %
RECEPTACLE
CHASSIS FOR
GROUND - TRANSMITTER
PLUG_l TiP SLEEVE
‘ ; PiI DETAIL
Except as indicated, decimal
values of capacitance are in micro-
tarads (1F); others are in picofar RING
ads (pF); resistances are in ohms.
&k = 1,000 M = 1,000,000
item description
(o4} 1 uF capacitor
c2 0.07 uF capacitor
CR1-CR4 IN34 diodes
J1 stereo jack
LED miniature red LED Radio Shack No. 276-026
P1 stereo plug
P2 115 VAC plug
Q1 Dariington transistor, MPS-A13 Radio Shack No. 276-2060
R1 100 kilohm 2-watt linear potentiometer, carbon
R2 50 ohm 2-watt linear potentiometer, carbon
R3 390 ohm 1/2-watt carbon resistor
R4 100 kilohm 1/2-watt carbon resistor
R5 100 kilohm 1/2-watt carbon resistor
relay 12 VDC DPDT, Radio Shack No. 275-206A
rec. two-outlet power receptacie
St DPST toggle switch, miniature size
S2 SPOT toggie switch, miniature size
s3 SPST toggle switch 250 voit, 6 ampere
batteries two 9-volt, in series, Radio Shack 23-464

fig. 2. Reflected power limiter schematic.

dissipation of 65 watts, and would therefore be
suitable for a high power linear control, in which a
larger relay with heavier current contacts would be
needed. It works in the circuit shown, but is slightly
less sensitive. None of the parts listed were critical in
any way; most of them came from my collection
gathered over more than fifty years of hamming. The
unit is housed in a metal box measuring 4 x 5 x 3
inches {10 x 12.7 x 7.6 cm). Any similar metal box
will do.

I'd be interested in hearing from others who have
built or experimented with a similar unit, and will be
glad to answer any questions | can. Just include an
SASE with your letter, addressed to me at the address
provided.

ham radio



If you thought you were

priced out of the satellite
television market,

Relax

We’ve got
your

System:

World View Electronics has made owning a
satellite television receiving system affordable

with a choice of products manufactured by the

most reputable names in the satellite TVRO
industry.
Now you can choose the system that fits your

needs and your pocketbook by ordering directl
from World View Electronics.

For your convenience, we’'ve packaged five
systems together (Systems 1 through 5). Or if
you wish, you can mix and match components to
your own specifications.
Worried about installation ? Relax. Installation is
simple because each system we sell includes an
y installation guide that makes installing your
system a breeze.
So call us today. With World View Electronics
you don't have to give up quality for price.

NicePrice & Good Advice

—

. i
\‘@t
e

-

ingy,
N ;,,}/ljl

1-502:781-6715

World View

Electronics

)

1527 US 317V7\>Iest Bypass. Bowling Green, K.Y. 42101

More Details? CHECK — OFF Page 132
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With CES 510SA Simplex
Autopatch, there’s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

-~

—

. 1

— B

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

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

E COMMUNICATIONS ELECTRONIC SPECIALTIES, INC.
® P.0. Box 2930 ®# Winter Park, Florida 32790

Phone (305) 645-0474 ® Order Only (800) 327-9956

» 124

AUSTIN.

When only
the best
will do!

Taking the leading role in custom antenna
design comes easily to Austin, With over 25
}'l'dr" ‘«]i I’l]KInI'!‘rIH“ lll](j HJI1\U|TII1H |."l}1"
rience, how could we offer you less than
the best?

And our ligh performance solutions go
beyond our popular MULTIBAND antennas

There's THE OMNI sidebander with hori-
rontal and vertical polarization. Or the ALL
BAND SCANNER with high gain that
outperforms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the choices available

Whatever your antenna needs, the winner
15 Austin

Call or write tor product information
Dealer inguines invited

AUSTIN
= Py S
PO.Box3T

(603) 887-2926 . 444

Iron Powder and Ferrite

TOROIDAL CORES

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

Small Orders Welcome
Free ‘Tech-Data’ Flyer =

= B .
AM'%&IW Since 1963 w_‘
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany Elekironikiagen. Wilheim — Melles Sir 88 4930 Detmold 18 Wes! Germany
In Japan Toyomura Electromics Company, Ltd . 7-9 2-Chome Sota-Xanda Chiyoda-Ku. Tokyo, Japan

» 109
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NEW FROM

NEMAL

your one stop coax supplier!

HARDLINE
Two styles, two sizes for all installation needs

* Al Outer C with Polyethylene Jacket
172 inch loss 48 dB/100 1 G 30 MHz
368 dB/100 N @ 1000 MHz §1 25
718 nch los 28 dB/100 1t Gr 30 MH:z
254 dgB00 N ge 1000 MH2 $3.25M

« Corrugated Copper Outer Conducior with Polyethylene
Jacket
12 inch loss 38 dB/100 1 Ge 30 MH;
(FLC12-500) 2 78 aB/100 1 ge 1000 MH: $1.59m
7/8 inch loss 13 dB/100 N & 30 MHz
(FLCT2.78J) 13 dBA00 1 g 1000 MHz $3 92/
COMPARE RG 213 1 25 aBN0O g 30 MH2
>85 dB00 G 1000 MH: !

HARDLINE CONNECTORS
12 nch aluminum UHE MF $19 00 Type N M/F $22 00
7/8 inch aluminum UHE M/F $49.00 Type N M/ $49.00
172 inch copper UHF M/F $22 00 Type N M/F $22 00
718 inch copper UHF MIF $49.00 Type N M/F $49 00

Call or write for Free Catalog

shipping

Cable — $6.00 per 100 ft

Connectors — 53.00 per order.

Orders under $20 add $2 additional plus shipping
COD add $2.00. Florida Residents add 5%

NEMAL ELECTRONICS

Dept. H, 12240 N.E. 14th Ave., N. Miami, FL 33161
Telaphaone: (305) 893-3924
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SPX DPX FREQ CLK

SANTEC
presents

the smarter

FOR 144 VHE, 220 VHF & 440 UHF

Shown & is just one of the three new smarter handhelds from SANTEC: the
ST-142 VHF the ST-442 UHF and the ST-222 VHF Owners of earlier SANTEC models
ST-144, ST-480 and ST-220, please write for information on how ypur SANTEC
Handhelds gpn be upgraded to the new state of the art in handheld pranscevers

SANTEC

THE HANDHELD TRANSCEIVERS

©1983, Encomm, Inc.
2000 Avenue G, Suite 800, Plano, Texas 75074
Phone (214) 423-0024 » TLX 79-4783 ENCOMM DAL

Repairs, Parts & Services Available ... [[)

All stated mcmam&m Mncmce or obligation

SANTEC Handhelds just got a little smarter, with new com-
puter-control software designed by U.S. Hams who are also
professional programmers. Now SANTEC Handhelds, which
were the first to offer you varactor diode tuning in a hand-
held, first to offer you thick-film technology, first to provide
3.5W as a selectable handheld option and first to give you the
time of day on a handheld read-out, have made another user-
friendly leap forward in the logical progression of computer-
controlled handhelds.

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

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

The handhelds with the most now have more for you. Don't
you dare settle for anything less: get your hands on a SANTEC
Handheld today!
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The Smarter Handhelds, clockwise from upper left: ST-142 VHF Transceiver,
ST-842 UHF Transceiver; ST-222 VHF Transceiver, operating from the ST-4QC

Quick-Charge Battery Charder & Power Supply; STLC Leather Case and
Strap; ST-MC Mobile Charger; MS-505 Remote Speaker; ST-50083
Rechargeable 500 mAhr NiCd Battery Pack; ST-EC Extermnal Charge Adapter;
SM-3 Speaker Mic; ST-HA-1/HBM-1 Head Set Boom Mic & Adapter.




ANTENNA/TOWER SALE!

3 - . =
hy-gain ROHN "r"/ ® 8| \BUTTERNUT
CRANKUP SALE! Self Supporting Towers ri-Ex
£ A On SALE! These rugged crankup tow- - \E ELECTRONICS CO.
a All Models Shipped 1 ors now available from Texas B
& Factory Direct— - FREIGHT PREPAID T £ AN madals avagabi - = Designed to operate on all
45 Freight Paid*! * All Steel Construction— On Sale for tremendous sav- Amateur Bands at "FULL" Legal
' Check these fealures: * Rugged ings to you! Power Input.
® All steel construction <y * Galvanized Finish—Long Life i To save on freight costs, ail |+ Automatic Band Switching
® Hot dip gaivanized after * Totally Free Standing—No are shipped di (80/10 meters).
fabrication Guy Wires from the Tri-Ex factory to you! ’1 6‘3:“‘8""3‘:0 Banthwllchm
® Complete with base and « America's Best Tower Buy— ! Check these features: R :'E‘, optiona
rotor plate Compare Save $ d * ‘Ml stosl construction * IN STOCK for IMMEDIATE
® Totally self-supporting— * Complete With Base and i * Hot dip galvanized after DELIVERY & LOOK at very
no guys needed Rotor Plate x fabrication . SPECIAL PRICES ...
Sale * In Stock Now—Fast ! * Complete with base and [ * New Model HF6V $129.00
Model  Height  Load  Price lileln-rel‘1|r 3 rotor plate * New Model TBR-160HD (High
MGITSS  ITH 9sq f, § 96T |l 0 . « Totally self-supporting—no Power 160 meter Base
o sun w09 | s |voan | L |wogn it i Model FMK-11 (ro0f mount kit
WGD Saft tesaf. sueo | HEXAD | AOR 1108qf | 164 | 318 | Mot HeighUp Dewn Windlug Lt Sue with multiband radial kit $39.00.
q W36 360N 205N 90sqh  $694 $579 Model STR-2 (Stub Tuned Radial
HGIOHD 70N WBsa . 3239 | wgyse | S6H |10sqh| 385 | $489 | yyyoy 5100 2050 90sqh $115¢ $999 Kit) $29.00. ¢
Masts —Thrust Bearings— HOBX40 | 40t |1Bsqh | 281 83719 | |man4 5400 2101 16 sqh $2010 $1599 Dalivary. Amvihare: In- The -6 |
Other Accessories Available | HOBX48 | 48N |18sqf| 363 | $469 | \wa7op  700f 2200 16 sqfi $4195 $2999 i A b stk (g’l‘;;"gma
—Call! Prices Shown Are *Your Total Deliversd Price Anywhere in Conti- | (Molonzed) ping On Butlternul Accessories .AI:;
Your Total Delivered Price nental 48 States. Antenna Load Based on TO MPH | 0X86 8601 230N 25 sqlt $7200 Call When Purchased With Antenna.)
\— __'_:ﬁ In Continental U.S.A.! Wind, (Motonzed) 25 ’
AG-213U $.20/1t $279/10001  |cysHCRAFT
— Up10600 11viaUPS | i 11-BAND HF ANTENNAS ROHN GUYED TOWERS
o A3 3l Tribander  $219 Ad 4-¢l Tribander  $286
« RG-213/U—95% Bare Copper Shield R3 20/15/10mir VeriS279 AT43/A744 40mtr Kit $7¢ 10 1t Stack Sections
= Mil-Spec Non-contaminating Jacket for longer | HF MONO-BAND ANTENNAS ) 20G $37.50 256 $46.50
nm;:;nzncssﬁaom gy 10-3CD $ 85 10-4C0 $109 MINI-PRODUCTS HO-1 456 $107.50  55G $127.50
® Qur RG-213/U uses virgin malerials 15-3CD $119  154CD 129 159
« Guaranteed Highest Quality! 2,360 $199 20-4CD $279 LIST $182.50 SALE $ I“smi 1'5?Ji 456 nlind mnmlfrrhl
RG-8X $19/11 $179/1000 1 ;i"ﬁfgnp nsausmg 040 $149 | o wingSpan- 111t Wind Area - 1.5sq 1t n Steck at Discount Prices - CALL!
| G i $79 6178 sigo| * Boom - 54.in. long ¢ 1200W P.E.P. Input Foldover Ant Load® | Prics
* RGBX—95% Bare Copper Shield = Low Loss 2148 § 79 3219 $ 95 Towers T 529
* Non-contaminating Vinyl Jacket  Foam Dielectric| 5005 § 95 4248 $ 79 | ALPHA DELTA COMMUNICATIONS : :::
Coaxlal Cable Loss Characteristics (DB/100 ft OSCAR/TWIST ANTENNAS Transi-Trap ™ Surge Protectors—In Stock Now! $11%
Typeimped [1OMHZBOMHz]1S0MH Hz | A144-107 $ 52 A144-201 $ 75 | Model LT 200W UHF Type. $19 s1759
RG-213/U] 50 6 G| 23 | 52 |AM7-200 $ 63 41678 $ 59 | Model HT 2KW UHF Type $29 $1350
RGBX 52 B|12] 35| 68 |AM4TMB $29 PS4 $ 69 | Model LT/N 200WN Type  $39 F 3%
RG-58/U | 52 | 14 | 19 | 60 | 125 | VHF/UHF FMANTENNAS Model HT/N 2KW N Type  $44 I b
weAum | 50 | 3| s| 12| 22 ?m; $29 *;‘:B“ :;::3 Model R-T 200W Deluxe  $29 = ‘ E
" ] 9 16 § 79 228 Model HV 2KW Deluxe $32
,‘:. o [ A - g | A6 $29 ARX28 $ 39 and Guys at Hinge & Apex
KLM
HARDLINE/HELIAXTM HY-GAM KT34A 4-¢f Broad Band Trband Bea $33g [ TOWER/GUY HARDWARE
Lowest Loss | Explorer-14, In Stock—$289 Tkl [,,mﬁ';nn hratnsrosis 5489 | 3716 EHS Guywire (3990 Ib rating) $.13/M
— for VHE/UHFL {710 30/40 mir Add-0n-Kit $79.00 | B0m-1 B0-mir Rotatable Dipole 460 | 1/4°€HS Gupwire (GO0 b cating) $ 16/n
¥ * Alum. w/poly Jackel s.7o/t |v2S 2-mir Base Vertical 39| 40m-1 40-mir Rotatable Dipole $179 ‘J’j: st EA;'I‘:;'.I'E“’ "‘;,‘“ el I ol
Yo * LDF4-50 Andrew Heliax ™ $1.69/ft | THSMK2S Broad Band 5-el Triband Beam  $389| 40m-2 2-el 40-mitr Beam sa09 | 10 B dI- c]'d nm ’c I:-. : 2
%" LDF5-50 Andrew Heliax T $3.99/ft | TH7DXS 7-ei Triband Beam $439| 40m 3 3-el 40-mt Beam $430 :f:EL rnmf 1.Tr-=n“1_ - Gale) ; 35
select conneciors below TH3JRS 3-el Triband Beam §179] 40m-4 4.l 40-mir Baam $649 | 7/ el Ut ?'-’hi | s
) TH2ZMK3S 2-¢l Triband Beam $159] 20m-6 6-el 20-mir Beam 689 | I/BEE(3/8 Eye & Eye Turnbuckle) $595
HARDLINE & HELIAX ™ CONNECTORS HY-QUAD 2@l Triband Ouad s29a| 15m-6 -8 15-mir Beam 439 | 3/87EJ(3/8° Eye & Jaw Turnbuckle) $6 95
Cable Typs UHF FML|UHF .lLE N FML|N MALE 402BAS 2-¢! ».10 i siain s219| 10m-6 6-¢f 10-mir Beam §259 | 1/2"EE (112" Eye & Eye Turnbuckle) $8 95
Y Alum 19 $25 2058AS -8l 20-mir Beam $329| 10-30-7LPA Log Periodic Beam s639 | 172 EI(1/2° ”'f_‘!' Jaw Turnbuckie) $9.95
,"’_ Hellan: $22 §22 155BAS 5-el 15-mir Beam $189| 2m-13LBA 13-¢l 2-mir Beam s7a| ¥ ﬁ Pretormed Guy Grip 5_1 99
s " Heliax §48 $49 105BAS 5-el 10-m1r Beam $129) 195 1484 y-rm:ssau?llﬂe b o i;r"‘n':r;e'?;:r]ﬁc;?: \lujrrrlr?‘i:iew Anchor Ji ;:
z 435 18C 435 MH7 Satelle Ante §65 i b redild : i
AMPHENOL CONNECTORS igf‘”s" 2120047 Beam §aad ARl S el | 500D Guy Insulator (5/32° o1 3/16 " Cabie) $139
203BAS 3-el 20-mir Beam $149| 4321608 16-21432 MHz Beam 69 . L
Sitver PL259 $125 UG230N Female $2 95 1538AS 3-¢l 15-mir Beam $89 502 Guy Insulator (1/4 " Cable) $245
UG218 N Male $2 95 1038AS 3-8t 10-mir Beam $69 :?mﬂina?::;ggl_?gs . 578" Diam - 8 It Copper Clad Grouna Rod $12 95
DB1015BAS 3-81 10/ 15 mir Beam $179| Alliance (10.7 sq f rating) $109
ANTENNA WIRE & ACCESSORIES orkidipepbiv <50/ Alance U100 (for small beams & elevation) $49 | PHILLYSTRAN GUY CABLE
12 Ga Copperweid § 12/11 14 Ga Copperweid $ 10/11 | 56RS 6. el 6 mir Beam 5119 Telex HAM 4 (15 5q 1t rating) $199 | HPTG2100 Guy Cable (2100 Ib rating) $.20/n
14 Ga Stranded  § 10/t 1B Ga Copoerweld'e mi $30 | ya1TS 8010 mir Hy-Tower Vertical $479| Telex Tailtwister (20 sq 11 rating) $249 | HPTGA00O Guy Cable (4000 Ib rating) $43/n
450 Ohm H O Line $16/0 W 0 Endinsulators  32/ea), r 150 160 mir Codl Kit tor 1BHTS $39| Telex HOR300 Heavy Duty (25 sq M rating) $479 | HPTGET00 Guy Cabile (6700 Ib rating) $.69/n
Van Gorden 1 1 Balun $11 | 214 14-¢l 2 mir Beam $3a| Kenpro KR-500 Heavy duty elevation rotor $189.00 | 9901LD Cable End (for 2100/4000 cable) §6 95
Van Gorden Center Insulator $6 | 2800 80/40 mir Trap Dipole $59 / Standard 8 cond cable $.19/ft | gg02( D Cable End (for 6700 cable) $7 9%
- 5800 8O- 10 mir Trap Dipole s18] — (vinyl jacket 2-#18 & 6-#22 ga) | Socketfast Potting Compound (does 6-Bends) 717 9
HUSTLER 6BTV 80-10 mir Ver! $129 BNB6 80-10 mir KW Balun W/ Coax Seal §19 %‘ Heavy Duty 8 Cond cable $ 36/1t
4BTV 40-10 mir Vert $B89 SBTV BO- 10 mir Ver! $106 {vinyl jacket 2-#16 & 6-#18 ga) | GALVANIZED STEEL MASTS
GG 1448 2-mir Base $89 G7-144 2-mir Base $119YMOSLEY Heavy Duty Steel Masts 2 in 0D - Galvanized Finish
Mobile Rasonators [10m | 15m | 20m | 40m | 75m |CL-333-el Triband Beam s27a| SOUTH RIVER ROOF TRIPODS _ Length | SFT_| 10FT | 15FT | 20FT
400W Standard  [$12 [ S12 | §15[ S18 | §27 |TA-333-el Triband Beam span| HOT-33MTripod  $19 HOT-55MTripod  $29| ofowal | s25 339 559 79
2KW Super $18 ;520 | $22| 526 | 536 |TA-330R 3-0l Triband Beam s1ga HDT-10 101t Tripod $49 HDT-1515M Tripod $69 | 1giowan | $39 $69 $99 | $109
Bumpe :wnls prings - Foiding Masts in Stock' | TA4OKR 40mir Kit for TA32 $119] Heavy Duty Tripods include mig hdw-UPS Shippable 25 in Wall $69 $129 $189 $249
TEXAS TOWERS gl iz
(214) 422-7306
Div. of Texas RF Distributors Inc. Store Hours: Mon-Fri: 9am - 5pm
“ 1108 Summit Ave., Suite 4 « Plano, Texas 75074 Sat: 9am - 1pm
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ICOM IC-751A LIST PRICE $1399
CALL FOR SPECIAL SALE PRICE!

ICOMIC-745  LIST PRICE $999
CALL FOR SPECIAL SALE PRICE!

1C-02AT

NEW 2 METER

TOP OF THE LINE HT

= Digital LCD Readou!

= Scanning

* Programmable PL Tones
* Optional 5W Batlery

= S.meter Function

* 10 Memonies

= Oliset Storage

* Lithium Memory Backup
* 11.8VDC Operation!

* Sealed Case
SUGGESTED LIST PRICE $349
CALL FOR SALE PRICES!

0 (R 0 (K

E'I'n ALPHA SALE!

76PA  $1899!

TS-9308 LIST PRICE $1799
CALL FOR SPECIAL SALE PRICE!

TS-4308 LIST PRICE $899.95
CALL FOR SPECIAL SALE PRICE!

TR-2500 2. 5W/300 mW

(Switchable) 2 Meter

Handheld Transceiver

Small Size— Small Price—

Big Performanca!

= LCD Readoul

* Ten Memarins
wiLhium Back-up

* Band and Momory Sc

* Buih In Subr-tone

* Busil-In 16 Key
Autopalch Encoder

* Sinde Lock Battery Pack

TR-2500 List Price $329.85
CALL FOR SPECIAL SALE PRICES

D D [ a UR £ AJOR
r TEN-TEC
SALE!

—_—

CORSAIR List $1169

FT.757GX LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-726R LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-208R 2M HT

List $319

FT-708R 440 MHz HT
List $319

* LCD Display

* 10 Memories

CALL FOR
SPECIAL PRICES!

m SALE!
NEW RTTY/CW COMPUTER
INTERFACES

CRI-100 List $249 SALE $229.95!
CRI-200 List $299 SALE $269.95!

NEW ST142,P
2ZM HT

* I5WNWI0.1W
* 142-149.995 MHz

+ LCD Display
* Programmable

PL Option
List 339.95
SALE $299.95!
ST144uP .. ... ....... $259.95
BTR2EUP v niSins CALL!
STAZIP . cvaiswaissi CALL!
SANTEC Accessories
SM3 Speaker Mic. . ....$34.95
ST-LC LeatherCase. ...$34.95

ST-500 NiCad Battery..$29.95
ST-4QC Base Charger. . $69.95

TOKYO \_ e B
HY-POWER LABS .-

HL-30V Reg. $69.95
SALE $59.95

HL-90U . $320.95
HC-200 . . $89.95
HC-2000 $289.95

HL-82V . $139.95
HL-160V $289.95
HL-20U . . $99.95

KDK FM2033
List $339.95 Sale $299.95
TR ) N

« I

i--.’--@

Deluxe AC Supply List $199 CWRB850
Both Items— Yours for $1169! RTTY/CW
Model List Sale* All Ten-Tec Accessories in Stock TERMINAL
76A $1985 CALL for Fast Shipment!
T6PA $2395 CALL =
76CA $2695 CALL = LE”‘;fICHT
374A $2595 CALL o A List $999 SALE $749.95!
78 $3495 CALL Full Featured! Other HAL Products On Sale
List $319 SWRB700 $430 95 0%31‘13&:;8“ :;%32
s eatovtopin— | [l Saesaroos R B B AR
i r:l’_?mxuzlw 2 21
4229 2KW Tuner Kit $189.95! EEE:::;% ‘&32 &IGG??G “Eggf;
AAIFATEE AMPLIFIER ASTRON POWER SUPPLIES
= 2 SALE! Heavy Duty - High Quality - Rugged - Reliable

B1016
$249

Mode! Band Fre  Inpwt  Output C ale
amp wi  Price

G Yo 150w J0A 3249

M Mo WW SA § 79

™ Yoy 150 22A 3249

™ LE BOW 10A 3159

EL 160w 20A 3249

FL Vi 1BOW 1TA $199

Na 20w A 319

C106 Ve BOW oA 5170
cioz Yes oW nA  $259
D2a 240 Mo 40w A w119
DI010KN 440 N W 00w 20A 3289
RC 1 Remols Control lor Mirage Ampliliers 24
MP 1 and MP 2 Peak Reading Waltmale: 199

@ Input Voltage 10%- 125VAC Dulpul 13 BVDC = 05V
® Fully Electroncally Regulated —5mV Manmum Ripple
® Cutrent Limiing & Crowbar Protection Circurs

E CP-1 COMPUTER PATCH

List $239.95 SALE $189.95!
CP1-20 $219 CP1-64 $219
MP-20 $129 MP-64 $129
VIC-20 MBA Tex!.$79 (C-64 MBA Text.. $79

All AEA Keyers, Antennas & Accessories
In Stock!

K& Kantronics

The Interface Reg. $169.95 Sale $129.95
The Interface Il Reg. $269.95 Sale $239.95

Apple Amitor
SofVHamtext.. 5139 VIC-20 Hamsoft .....49

® M Sefes Wilh Meter — A-Seties Withou! Meter

Model | ‘Conl Amps ICS Amps Price
CETTY 1 4 L3 ]
RS7A 7 a5
BS12A 9 1 &9
AS20A 6 20 s
RAS20M 16 20 09
AS15A oS ¥ 135
RASISM o ¥ 149
ASS0A i 50 ]
ASS0M ar 50 Fral

MODEL RS-50A

*#:37.:00690 "
MFJ 1224 COMPUTER INTERFACE $88.55
202B Noise Bridge $59.95
250 2KW 0l Load $3595
422 Keyer/Paddle $89.95
901 300W Tuner $59.95
941C 300 W Tuner $89.95
989 Deluxe 2KW £299.95

METRON
MA1000B
AMPLIFIER

Solid State

1KW Amplitier
* 13.8 VDC Operation
* Compact

= No Tuning
* Remote Bandswilching
* Heavy-Duty Construction

List Price $995 SALE PRICE $895.95

@2

More Details? CHECK —OFF Page 132

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 @ Plano, Texas 75074
Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM

» 187

Telephone
(214) 422-7306

July 1984 69



ANTENNA SALE

’\'
HY-GAIN HY-GAIN TOWERS CUSHCRAFT %
TH3RJS $169  HG37SS $629 A-3 $209 BC 350 $375.00
TH5MK2S $355 HGS50MT2 $739 A4 $279 BC 300 $339.00
TH7BX3S $410  HG52SS $899 40-2CD $279 BC 20/20 $279.00
EXPLORER 14 $269 HG54HD $1449 R-3 $265 BC 210XL $219.00
14AVQB $59 HG70HD $2269 AVS $98 BC 200 $169.00
1BAVT/WBS $95 32-19 $91 BC 180 $159.00
v2s $37 KLM 214B-FB $77 BC 260 $249.00
v3 $40 ARX-2B $37 BC 100 $279.00
va $49 :;x:& ::33 A144-11 $46 BC WA $34.95
66BS $109  ,oM.2 $290 m-cpzwo $279.00
chas $125  oM.13LBA $77 LARSEN CALL ALL SOFTWARE: 33999
HAM IV $199
2M-14C $85
T2X $245 o 18C $58 ]
ALLIANCE HD73  $99 o7 00 Sex HUSTLER CALL ﬁ L i
BUTTERNUT AEA CALL ms'l' IN SALES
IN SEﬁ\HCElI
HF6V $109  Cail “TOLL FREE” For All Antennas & Accessories

R.F. DESIGNERS

' 4

When cost is a factor,
don’t sacrifice performance.

COME TO WORKWITH US NOT FOR US!

We have an immediate need for'an ENGINEER with a
minimum of 2 years of hands-on experience in RF
communications design and implementation in the 30-
500 MHz range. You should be able to take total
responsibility for RF circuit design and make significant
contribution to our design effort.

We also have an immediate opening for an RF
TECHNICIAN with similar background.

ChipCom Corporation is an early stage company spec-
ializing in state-of-the-art data communication
equipment. We offer a challenging environment, pro-
fessional growth potential and an attractive compensation
package including an equity position.

Please send your resume, in confidence, to Joseph L Linde,
Vice President of Engineering.

,\/\ ChiPCom

CHIPCOM CORPORATION

19 BROOK ROAD NEEDHAM, MA 02194

]

For the competitive edge,
call—

ANTENNA

with fully adjustsble polar mount. ADM-10~the DEVELOPMENT &

V 4 N
The ADM-10° satellite antenna system gives you
the most for your investment. At the cost of an
B" dish, the ADM-10° provides performance mar-
ging to account for loss of signal due to satellite
aging. Constructed of rugged steel or aluminum

competitive edge in the private TVRO market. MANUF&CTURING. INC.
P.O. BOX 1178 « POPLAR BLUFF, MO 63901 = (314) 785-5988

70 July 1984 o= 1



JPC/AZDEN

4000 SERIES
FM TRANSCEIVERS

COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

EXCLUSIVE AYEAR LIMITED WARRANTY! COMPARE!

THE 4000 SERIES

D R=No Al
Tl
E?E‘E'E L
Sl B\

.\ .

mmm .
B
NEEE
miE
PCS-4800 10-m FM Transceiver

SALE

PLEASE CALLFOR

SPECIAL PRICE

PCS-300
2m Handheld
FM Transceiver
142-149.995 MHz

v 107

« WIDE FREQUENCY COVERAGE: PCS-4000
covers 142.000-149.995 MHz in selectable steps
of 5 or 10 kHz. PCS-4200 covers 220.000-224 995
MHz in selectable steps of 5 or 20 kHz. PCS-4300
covers 440.000-449.995 MHz in selectable steps
of 5 or 25 kHz. PCS-4500 covers 50.000-53.995
MHz in selectable steps of 5 or 10 kHz. PCS-4800
covers 28.000-29.990 MHz in selectable steps of
10 or 20 kHz.

+ CAP/MARS BUILT IN: PCS-4000 includes cover-
age of CAP and MARS frequencies.

* TINYSIZE: Only2'H = 5.5'W x 6.8"D. COMPARE!

* MICROCOMPUTER CONTROL.: At the forefront
of technology!

« UP TO 8 NONSTANDARD SPLITS: Ultimate ver-
satility. COMPARE!

« 16-CHANNEL MEMORY IN TWO 8-CHANNEL
BANKS: Retains frequency and standard simplex
or plus/minus offsets. Standard offsets are 600 kHz
for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for
PCS-4300, 1 MHz for PCS-4500, and 100 KHz for
PCS-4800.

+ DUAL MEMORY SCAN: Scan memory banks
either separately or together. COMPARE!

* TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. Scan the two
segments either separately or together. COMPARE!

* FREE AND VACANT SCAN MODES: Free scan-
ning stops 5 seconds on a busy channel; auto-
resume can be overridden if desired. Vacant
scanning stops on unoccupied frequencies.

* DISCRIMINATOR SCAN CENTERING (AZDEN
EXCLUSIVE PATENT): Always stops on frequency.

» TWO PRIORITY MEMORIES: Either may be
instantly recalled at any time. COMPARE!

« NICAD MEMORY BACKUP: Never lose the pro-
grammed channels!

« FREQUENCY REVERSE: The touch of a single
button inverts the transmit and receive frequencies,

10 METERS & DOWN

no matter what the offset

« ILLUMINATED KEYBOARDWITH ACQUISITION
TONE: Unparalieled ease of operation,

= BRIGHT GREEN LED FREQUENCY DISPLAY:
Easily visible, even in direct sunlight.

+ DIGITAL S/RF METER: Shows incoming signal
strength and relative power output.

* BUSY-CHANNEL AND TRANSMIT INDICATORS:
Bright LEDs show when a channel is busy and
when you are transmitting.

* FULL 16-KEY TOUCHTONE* PAD: Keyboard
functions as autopatch when transmitting (except
in PCS-4800)

* PL TONE: Optional PL tone unit allows access to
private-line repeaters. Deviation and tone frequency
are fully adjustable

* TRUE FM: Not phase modulation. Unsurpassed
intelligibility and audio fidelity.

+ HIGH/LOW POWER OUTPUT: 25 or 5 watls
selectable in PCS-4000; 10 or 1 watt selectable in
PCS-4200, PCS-4300, PCS-4500, and PCS-4800.
Transmitter power is fully adjustable.

» SUPERIOR RECEIVER: Sensitivity is 0.2 uVor
better for 20-dB quieting. Circuits are designed and
manufactured to rigorous specifications for excep-
tional performance, second to none. COMPARE!

* REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up/down manual scan, and memory
address functions may be performed without
touching the front panel! COMPARE!

« OTHER FEATURES: Dynamic microphone, rugged
built-in speaker, mobile mounting bracket, remote
speaker jack, and all cords, plugs, fuses, and
hardware are included.

+ ACCESSORIES: CS-7R 7-amp ac power supply,
CS-4.5R 4.5-amp ac power supply, CS-AS remole
speaker, and Communications Specialists $5-32
PL tone module.

« ONE YEAR LIMITED WARRANTY!

EXCLUSIVE DISTRIBUTOR

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W 129th Terrace. Miami, Florida 33176

DEALER INQUIRIES INVITED
TOLL FREE...800-327-3102
Telex: 80-3356

Telephone (305) 233-3631

MANUFACTURER

JAPAN PIEZO CO,, LTD.
JPE AZDEN 1-12-17 Kamirenjaku, Mitaka, Tokyo. 181 Japan

Telex: 781-2822452
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applied Yagi antenna design
part 3:

432 MHz with Knadle and Tilton

Computer model
analyzes, optimizes
Knadle, Tilton/Greenblum
antenna designs

From the viewpoint of the antenna experimenter,
the 432-MHz band is one of Amateur Radio’s more
intriguing frequency assignments. A Yagi with a
boomlength of many wavelengths can be easily con-
structed, and stacking distances allow almost any
operator to build arrays with formidable levels of per-
formance. But with these advantages come several
possible pitfalls: feedline losses can be a considerable
factor in how well an array performs, and even the best
of coaxial cables are noticeably lossy at 432 MHz. The
matching system is very critical, and great care must
be taken to avoid power losses between the driven ele-
ment and the feedline.

While greater precision is required in cutting the
parasitic elements for a 432 MHz Yagi than for a 144
MHz Yagi, precise element lengths are not as critical
as is commonly believed. As is obvious from even a
cursory examination of the tables of antenna iterations
presented in this article, considerable latitude in the
precise lengths of a series of parasitic elements is
possible before the operator at either end of the signal
path would natice any difference in signal strength.

Finally, even at today’s inflated prices, a single pound
of welding rod would yield the elements for many long
Yagis at 432 MHz.

432 MHz computer iterations

Two different Yagi design approaches — based on
the Knadle and Tilton/Greenblum design data — are
discussed in this article. Both are familiar to VHF/UHF
Amateurs; both enjoy good reputations for excellent
performance and reproducibility; and both resulted
from long hours of effort on the parts of well known,
experienced Amateurs. The design frequency is 432.0
MHz. Previous articles used 144.5 MHz and 220.5 MHz
for those respective VHF bands."2 This was a func-
tion of the stated design frequencies used in the de-
velopment of the Yagis being iterated, or of the spe-
cific usage patterns of a particular band’s frequency
assignments. As is true of these two bands, the ma-
jority of weak-signal activity on 432 MHz is very close
to 432.0 MHz. In addition, even long Yagis are com-
paratively broadbanded in frequency response on 432
MHz, making the use of 432.1 or 432.5 MHz as a de-
sign frequency of little practical purpose. An 8 MHz
bandwidth, 428-436 MHz, is used to provide frequen-
cy response parameters. Because 0.0625 inch is prob-
ably the smallest measurement to which most Ama-
teurs can accurately cut, it is used as the iteration
increment.

the K2RIW Yagi antenna

Richard Knadle, K2RIW, is one of the most prolific
contributors to Amateur VHF/UHF practice; his anten-

By Stanley Jaffin, WB3BGU, 800 Stonington
Road, Silver Spring, Maryland 20902
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fig. 1. Comparison between the Kmosko-Johnson and
Knadle 432 MHz Yagis — boomlength (starting from
driven element) versus number of directors.

I

na and EME work is in addition to the transmitters,
amplifiers, and receiver pre-amplifiers whose designs
he has published in Amateur Radio journals. His
original Yagi antenna design has been modified for in-
troduction as a commercial product.® Yet another
modification of his original design is the subject of this
article’s computer iterations.

For a while it seemed that locating a copy of the
Knadle-Yagi antenna design was akin to trying to lo-
cate a schematic of the fabled Black Widow VHF/UHF
transceiver. However, a full set of specifications was
finally found in a rather obvious place,* and the op-
timization process was begun,

The possible origin of the K2RIW Yagi may be ap-
parent from table 1 and fig. 1. While its similarity to
the Kmosko-Johnson design is apparent, the basic
Knadle antenna has slightly more forward gain than
the basic Kmosko-Johnson antenna (15.657 dBi ver-
sus 15.601 dBi). These basic antennas have thirteen
elements and a zero director taper. What is perhaps
the most interesting result of baselining the original
K2RIW Yagi was finding the peak performance to be
calculated to occur at the exact parasitic element
lengths Knadle specified. Such close agreement be-
tween the empirical findings of a prominent practi-
tioner and the iterations of a mathematical model is
always a source of joy to the model’s developers and
users.

Before presenting the results of the computer itera-
tions, it is worth noting that Knadle's exact matching
method should be used on K2RIW Yagis. Other
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table 1. A comparison of the interelement spacings of
the Knadle and Kmosko-Johnson thirteen-element
Yagis.

spacing in wavelengths

element from previous element
number name Knadle Kmosko-Johnson
1 reflector 0.0000 0.0000
2 driven 0.2289 0.2449
3 director 1 0.1098 0.0857
4 director 2 0.0984 0.098
5 director 3 0.1235 0.0918
6 director 4 0.2013 0.1959
7 director 5 0.2745 0.3918
8 director 6 0.4323 0.3918
9 director 7 0.3889 0.3918
10 director 8 0.3889 0.3918
" director 9 0.3889 0.3918
12 director 10 0.3889 0.3918
13 director 11 0.3889 0.3918

table 2. Baselined K2RIW Yagi at 432.0 MHz with fixed
parasitic element spacings and parasitic element
lengths supplied during each iteration.

element cumulative

element length spacing length
number name {inches) (A) {(A)
1 reflector — 0.000000  0.000000
2 driven 12.991445 (.228755 0.228755
3 director 1 — 0.109802  0.338557
4 director 2 - 0.098364 0.436922
5 director 3 — 0.123527 0.560450
6  director 4 - 0.201304 0.761755
7 director 5 — 0.274506  1.036261
8  director 6 — 0.432347  1.468609
9  director 7 -~ 0.388884  1.857493

0.388884  2.246378
0.388884  2.635262
0.388884  3.024146
0.388884  3.413030
0.388884 3.801914
0.388884  4.191789
0.388884  4.579683

10 director 8 -
1 director 9 —
12 director 10 ~
13  director 11 —
14 director 12 —
15 director 13 -
16 director 14 -

methods are probably equally efficient,® but by follow-
ing the designer’s instruction for at least the first anten-
na, the builder is able to establish a baseline for later
comparisons.

iterating the K2RIW antenna

The original thirteen-element K2RIW Yagi was just
over 3.4 wavelengths long, and was probably designed
for use in multi-Yagi arrays; this would explain the rel-
atively short boomlength. Extending this design to six-
teen elements results in a Yagi still readily stacked, but
with even more impressive results for the single anten-
na. Baselined in table 2, this antenna is just over 4.5
wavelengths long and fits easily on a 10-foot boom.
All elements are 0.125 inch in diameter, and the design
frequency is 432.0 MHz. As is necessary for successful



table 3. A comparison of optimized 432 MHz K2RIW Yagis for each of six different director tapering approaches.

optimized parasitic element lengths
performance {inches) gain
taper parameter reflector director 1 (dBi) F/B {dB)
0.000000 gain 13.3125 11.5000 16.741 17.253
F/B 13.4375 11.2500 16.372 32.666
0.015625 gain 13.3125 11.6250 16.737 17.535
F/B 13.5000 11.3750 16.380 27.966
0.031250 gain 13.3125 11.7500° 16.713 17.447
F/B 13.5000 11.5000 16.400 25.026
0.046875 gain 13.3125 11.8750 16.696 16.971
F/B 13.5000 11.6250 16.406 22.900
0.062500 gain 13.2500 11.9375 16.638 18.085
F/B 13.6250 11.6875 16.211 21.372
0.078125 gain 13.1875 12.0625 16.595 17.428
F/B 13.6250 11.8125 16.202 20.163

computer iterations, the driven element is specified at
its R+ jO physical length.

Table 3 summarizes the results of six different pairs
of K2RIW Yagi design iterations. As even the slightest
element taper (increments of 0.015625 inch) results in
degraded performance, full details are provided for
only the zero taper antenna. Interestingly enough,
Knadle specified a zero taper in the original design.
Parasitic element lengths for optimizing a sixteen-
element antenna differ from those that optimize a
thirteen-element antenna. (More information on this
phenomenon is contained in a later article in this series
that addresses other Yagi optimization techniques.)

Table 4 presents the gain optimizing iteration that
produced 16.741 dBi, and table 5 presents the F/B
optimizing iteration that produced 32.666 dB. Tables

6 and 7 present these antennas’respective perform-
ance over the 8-MHz bandwidth. The gain optimized
Yagi effectively illustrates the relatively broadbanded
response of even long Yagis at 432 MHz. The F/B opti-
mized antenna provides an excellent F/B across this
same bandwidth. This optimized F/B is not a single
frequency F/B resulting from sharp vectorial cancel-
lation, but is the high level of F/B that comes natural-
ly with long Yagis that are well designed. Figures 2
and 3 present these antennas’ respective E-plane plots,
The gain optimized antenna has the sharper main lobe,
but the F/B optimized antenna has a deeper first null,
Knadle seems to have preferred a gain optimized an-
tenna, but depending on the chosen antenna'’s desig-
nated use, either of these optimized K2RIW designs
result in first-rate antennas. His original thir-

table 4. Optimized gain iteration for the zero taper

K2RIW antenna with a reflector length of 13.3125

inches.

director 1 gain

(inches) (dBi) F/B (dB)
11.0000 16.754 20.051
11.0625 15.918 21.305
11.1250 16.081 23.071
11.1875 16.241 25.658
11.2500 16.394 29.312
11.3125 16.533 30.406
11.3750 16.648 25.467
11.4375 16.724 20.842
11.5000 16.741 17.253
11.5625 16.676 14.346
11.6250 -16.504 11.908
11.6875 16.214 9.836
11.7500 16.004 8.469
11.8125 15.336 6.733
11.8750 14.848 5.873
11.9375 14.075 8.464
12.0000 13.632 8.218

table 5. Optimized F/B iteration for the zero taper

K2RIW antenna with a reflector length of 13.4375

inches.

director 1 gain

(inches) {dBi) F/B (dB)
11.0000 16.727 21.757
11.0625 15.811 22.437
11.1250 16.058 25.663
11.1875 16.219 29.167
11.2500 16.372 32.666
11.3126 16.510 28.75%
11.3750 16.621 23.484
11.4375 16.690 19.491
11.5000 16.696 16.335
11.5625 16.614 13.713
11.6250 16.424 11.474
11.6875 16.116 9.549
11.7500 15.704 7.929
11.8125 15.232 6.664
11.8750 14.766 5.902
11.9375 14.339 6.060
12.0000 13.616 8.739
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teen-element Yagi provided a single frequency type
of F/B when optimized for F/B.

the Tilton/Greenblum Yagi

The evolution of the Greenblum and
Tilton/Greenblum designs was discussed in a previous
article.2 Tilton's 432 MHz Yagi was originally published
as an eleven-element design.® For purposes of com-
puter iteration and comparison with the Knadle design,
a sixteen-element Yagi is presented. The additional five
directors are spaced equally apart in accordance with

table 6. Frequency response parameters for the gain
optimized zero taper K2RIW antenna.

frequency gain
(MHz) (dBi) F/B {dB)
428.0 16.630 25.127
429.0 16.683 23.056
430.0 16.721 20.926
431.0 16.736 18.982
432.0 16.741 17.253
433.0 16.717 15.716
434.0 16.667 14.340
435.0 16.589 13.097
436.0 16.480 11.969

table 7. Frequency response parameters for the F/B
optimized zero taper K2RIW antenna.

frequency gain
{MHz) {dBi) F/B (dB)
428.0 16.122 23.635
429.0 16.191 25.519
430.0 16.256 27.874
431.0 16.316 30.675
432.0 16.372 32.666
433.0 16.422 31.198
434.0 16.466 27.976
435.0 16.501 25.028
436.0 16.526 22.584

table 8. Baselined Tilton/Greenblum Yagi at 432.0 MHz
with fixed parasitic element spacings and parasitic ele-
ment lengths supplied during each iteration.

element cumulative

element length spacing length
number name {inches) (A} {a)
1 reflector — 0.000000 0.000000
2 driven element 13.032811 0.137253 0.137253
3 director 1 —_ 0.137253 0.274506
4 director 2 — 0.173854 0.448361
5 director 3 - 0.237906 0.686266
6 director 4 — 0.265356 0.951622
7 director 5 — 0.274506 1.226129
8 director 6 — 0.347708 1.573837
9 director 7 — 0.347708 1.921545

0.347708 2.269254
0.347708 2.616962
0.347708 2.964670
0.347708 3.312378
0.347708 3.660086
0.347708 4.007795
0.347708 4.355503

10 director 8 —
11 director 9 —
12 director 10 —
13 director 11 -
14 director 12 -
15 director 13 -
16  director 14 -
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optimized
performance
taper parameter reflector
0.000000 gain 13.5000
F/B 13.1875
0.015625 gain 13.5625
F/B 13.1875
0.031250 gain 13.6250
F/B 13.2500
0.046875 gain 13.6250
F/B 13.2500
0.062500 gain 13.6250
F/B 13.2500
0.078126 gain 13.6250
F/B 13.3125
0.093750 gain 13.6875
F/B 13.3750
0.109375 gain 13.6875
F/B 13.4375
0.125000 gain 13.5625
F/B 13.4375
0.140625 gain 13.5625
F/B 13.5625
0.156250 gain 13.6250
F/B 13.7500
0.171875 gain 13.6250
F/B 13.7500
0.187500 gain 13.6250
F/B 13.8125

table 9. A comparison of the optimized Tilton/Greenblum 432 MHz Yagis for each of thirteen director tapering approaches.

parasitic element lengths

{inches) gain
director 1 (dBi) F/B (dB)
11.6875 15.942 12.794
12.0625 14.303 38.225
11.8750 16.103 14.277
12.1875 14.473 37.976
12.0000 16.259 15.754
12.3125 14,753 35.519
12.1250 16.390 17.088
12.3750 15.299 30.234
12.1875 16.498 18.106
12.5000 15.187 42.848
12.3125 16.574 20.076
12.5625 15.619 39.416
12.3125 16.657 22.212
12.6250 15.907 37.921
12.4375 16.634 24.416
12.6875 16.067 39.146
12.5000 16.651 24.325
12.7500 16.099 42.827
12.5625 16.583 25.312
12.7500 16.319 48.957
12.6250 16.529 29.287
12.6875 16.457 46.691
12.6875 16.448 30.353
12.6875 16.421 35.637
12.6875 16.364 28.608
12.6875 16.319 31.650

table 10. Optimized gain iteration for a taper of 0.0625
with a reflector length of 26.375 inches.
director 1 gain
{inches) {dBi) F/B (dB)
11.7500 15.903 17.498
11.8125 16.028 17.296
11.8750 16.143 17.153
11.9375 16.247 17.087
12.0000 16.337 17.122
12.0625 16.413 17.285
12.1250 16.469 17.605
12.1875 16.498 18.106
12.2500 16.485 18.778
12.3125 16.408 19.504
12.3750 16.235 19.941
12.4375 15.931 19.609
12.5000 15.484 18.497
12.5625 14.930 17.179
12.6250 14.359 15.962
12.6875 13.839 14.147
12.7500 13.355 11.391

table 11. Optimized F/B iteration for a taper of 0.0625
with a reflector length of 13.25 inches.

director 1 gain
(inches) {dBi} F/B {(dB)
11.7500 16.821 13.870
11.8125 15.936 13.701
11.8750 16.036 13.568
11.9375 16.119 13.495
12.0000 16.180 13.513
12.0625 16.215 13.660
12.1250 16.220 13.992
12.1875 13.665 22.300
12.2500 16.113 15.587
12.3125 15.986 17.210
12.3750 15.796 19.961
12.4375 15.535 25.365
12.5000 15.187 42.848
12.5625 14.753 24.093
12.6250 14.231 17.825
12.6875 13.664 13.723
12.7500 13.261 10.706

the Greenblum design data and Tilton's adaptation.
This Yagi is constructed on a non-conductive boom
and is baselined in table 8. Parasitic element diameter
is 0.09375 inch, and the design frequency is 432.0
MHz. Tilton did not specify his own exact design fre-
quency, but a careful reading of his article gives the
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impression that a slightly higher frequency was used.
This would follow from the general band usage pat-
terns of that era. As the matching of the transmission
line and driven element is very critical on 432 MHz,
Tilton's driven element assembly should be duplicated
exactly. Any desired changes should be made in a sec-



table 12. Frequency response parameters for the gain
optimized antenna with a 0.0625 taper.

frequency gain
(MHz) (dBi F/B (dB)
428.0 16.419 16.157
429.0. 16.446 16.589
430.0 16.469 17.061
431.0 16.487 17.570
432.0 16.498 18.106
433.0 16.492 18.641
434.0 16.487 18.127
435.0 16.460 19.485
436.0 16.411 19.622

table 13. Frequency response parameters for the F/B
optimized antenna with a 0.0625 taper.

frequency gain
(MHz) (dBi) F/B (dB}
428.0 15.201 18.096
429.0 15.244 20.376
430.0 15.263 23.657
431.0 15.173 27.940
432.0 15.187 42.848
433.0 15.073 30.226
434.0 14.908 24.244
435.0 14.700 20.882
436.0 14.469 18.625-

bandwidth. Both antennas show peaks in their calcu-
lated performance parameters at 432.0 MHz. The F/B
optimized value is clearly the result of single frequen-
cy vectorial cancellation. When coupled with a weak
signal bandwidth that is relatively narrow in terms of
the design frequency’s wavelength, this F/B value will
not deteriorate as rapidly as it would at a lower fre-
quency. Extensive QSYs will probably result in notice-
able decreases in rearward attenuation. Figures 4 and
5 present E-plane plots of these antennas. The gain
optimized antenna has a significantly sharper and
deeper main lobe as well as a measurably higher de-
gree of unwanted signal attenuation between 100 and
160 degrees. The F/B optimized antenna provides the
expected outstanding level of unwanted signal atten-
uation from 160 to 180 degrees.

ond Yagi so as to allow comparisons with an estab-
lished standard.

Table 9 summarizes the resuits of iterating thirteen
pairs of Tilton/Greenblum 432 MHz Yagis. Perform-
ance trends are easily noted and there is no real need
for additional iterations. As.it is highly unlikely that
many VHF/UHF operators could reliably measure or
build to tolerances of 0.015625 inch, the Yagis of real
interest are those at intervals of 0.0625 inch. These
four Yagis also represent peaks or near-peaks in either
gain or F/B. This same interval is also used for parasitic
element lengths. Furthermore, the zero taper Yagis
can be readily seen to be the poorest performers of
these four pairs of antennas. As such they are ex-
cluded from the detailed examinations that follow for
the tapering approaches of 0.0625, 0.125, and 0.1875
inch. The tables that follow refer to these Yagis.

taper = 0.0625

This is the only Tilton/Greenblum 432 MHz Yagi that
was actually presented by Tilton. The two Yagis that
follow (0.125 and 0.1875 taper) are the products of
computer iteration. Table 10 presents the gain opti-
mizing iteration that resulted in 16.498 dBi of gain, and

table 11 presents the F/B optimizing iteration and its-

calculated result of 42,848 dB. Nearly 1.3 dB of gain
and over 24 dB of F/B separate these two 0.0625 taper
Yagis. Tables 12 and 13 present these antennas’
respective calculated performance over the specified

table 14. Optimized. gain iteration for a taper of 0.125
with a reflector length of 13.56625. inches.

director 1 gain

{inches) (dBi) F/B (dB)
12.0000 15.826 20.040
12.0625 15.968 20.006
12.1250 16.103 20.023
12.1875 16.229- 20.117
12.2500 16.345 20.324
12.3125 16.433 20.524.
12.3750 16.532 21.296
12.4375 16.592 22.247
12.5000 16.651 24.325
12.5625 16.601 26.163
12.6250 16.518 30.366
12.6875 16.358 36.590
12.7500 16.119 29.599
12.8125 15.825 24,253
12.875%0 15.543 20.913
12.9375 15.355 18.600
13.0000 15.271 16.726

table 15. Optimized F/B iteration for a taper of 0.125
with a reflector length of 13.4375 inches.

director 1 gain
{inches) (dBH) F/B (dB}
12.0000 15.826 18.494
12.0625 15.962 18.442
12.1250 16.090 18.422
12.1875 16.210 18.456
12.2500 16.318 18.573
12.3125 16.411 18.812
12.3750 16.486 19.229
12.4375 16.538 19.905.
12.5000 16.558 20.971
12.5625 16.537 22.664
12.6250 16.460 25.498
12.6875 16.315 31.062
12.7500 16.099 42.827
12.8125 15.832 28.671
12.8750 15.567 22,795
12.9375 15.373 19.036
13.0000 15.262 16.159
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pleasing tower appearance.

substantial reduction in ice
loading. ’

10.

FIELD PROVEN: More than 450
commercial radio & TV towers
have been guyed with Phillystran.
Pourable resin provides convenient,
highly efficient terminations.

TECHNICAL LITERATURE
AVAILABLE. Call/write

//:;‘/‘//J o lenn?

P.O. Box 454 e 20 Commerce Drive
Montgomerywille, PA 18936
Telephone: (215) 855-8450

Telex 84-6342 Cable: Philres MMLL

C_ ¢

DISTRIBUTORSHIPS AVAILABLE
to qualified suppliers of
amateur-radio equipment
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TOWERS

by ALUMA
HIGHEST QUALITY 4 d
ALUMINUM Cran Up
et ﬁ',,‘""' o TELESCOPING cRaNKUPI gy |

Model T-60H ® BUYED (STACK-UP)
* TILT-OVER MODELS
Easy to install. Low Prices.
Crank-ups to 100 ft.
EXCELLENT FOR
AMATEUR COMMUNICATIONS
Mobile
Trailer

Over 36 types aluminum
and steel lowers made
specials designed and
made—write for details

.. ¥
SPECIAL
Four Section 50 FL
Van Mounted Crank-Up
Aluma Tower

ALUMA TOWER CO.

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

July 28 thru Aug. 10, 1984
Our 25th year
TAKE A VACATION WITH
A PURPOSE THIS YEAR

Join students from around the world at
OAK HILL's
SILVER ANNIVERSARY
Session
Over 25 years of successful teaching experience
means upgrading is as casy as 1-2-3.

Your vacation is spent in the beautiful Blue
Ridge Mountains of Virginia with expert in-
structors in friendly surroundings and with ex-
cellent accommodations.
Oak Hill also has a ham lab set up for all to use.
Courses offered are:

Novice to General

General or Tech to Advanced

Advanced to Extra

Learn — don't just memorize the answers (o
the exam questions.
“C. L PETERS, K4DNJ, Director

Oak Hill Academy Amateur Radio Session
Box 43

Mouth ol Wilson, VA 24363

Name Call
Address

City/State/Zip
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F8 = 18.106
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fig. 4. E-plane plot of the 0.0625 taper gain optimized
Tilton Yagi.

taper = 0.125

This antenna exists solely as a product of computer
iterations. In comparison with the 0.0625 tapered an-
tenna design presented by Tilton and optimized
through computer iteration, the optimized antennas
with a 0.0125 taper require shorter reflectors and long-
er directors. Table 14 presents the gain optimizing iter-
ation that resulted in 16.651 dBi of gain, and table 15
presents the F/B optimizing run with a calculated F/B
of 42.825 dB. Over 0.5 dB of gain and 18 dB of F/B

table 16. Frequency response parameters for the gain
optimized antenna with a 0.125 taper.
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FREQUENCY =

EL NUM =
ElL DIAM =

432.000
16
0.09375

REF = 13.2500

DIR1 = 125000
TAPER = 0.0628
F GAIN = 15187
FB = 42 848

DEGREES

fig. 5. E-plane plot of 0.0625 taper F/B optimized Tilton

Yagi.

frequency gain
(MHz) (dBi) F/B (dB)
428.0 16.498 19.253
429.0 16.542 20.106
430.0 16.578 21.101
431.0 16.604 22.290
432.0 16.651 24.325
433.0 16.622 25.548
434.0 16.608 27.807
435.0 16.576 30.379
436.0 16.520 31.856

table 17. Frequency response parameters for the F/B
optimized antenna with a 0.125 taper.

frequency gain
{MHz) (dBi) F/B (dB)
428.0 16.249 21.400
429.0 16.253 23.727
430.0 16.231 27.083
431.0 16.180 32.775
432.0 16.099 42 .827
433.0 15.990 32.371
434.0 15.861 26.835
435.0 16.722 23.582
436.0 15.587 21.398

table 18. Optimized gain iteration for a taper of 0.1875
with a reflector length of 13.625 inches.

director 1 gain
{inches) (dBi) F/B (dB)
12.2500 15.690 23.557
12.3125 15.830 23.848
12.3750 15.962 24.218
12.4375 16.083 24.698
12.5000 16.190 25.333
12.5625 16.277 26.172
12.6250 16.337 27.266
12.6875 16.364 28.608
12.7500 16.348 29.937
12.8125 16.281 30.455
12.8750 16.167 29.535
12.8375 16.023 27.980
13.0000 15.897 26.706
13.0625 15.845 25.256
13.1250 15.856 21.841
13.1875 15.733 17.729
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separate these two antennas. Tables 16 and 17 pre-
sent these amtennas’ respective calculated perform-
ance over the relevant bandwidth. Both antennas’ op-
timized parameters show peak values at 432.0 MHz.
The F/B optimized antenna’s F/B value is clearly a
single frequency peak. However, as is true of the
0.0625 tapered F/B optimized antenna, the relative
broad frequency responses of Yagis at 432 MHz is
coupled with a relatively small bandwidth for the weak
signal area. Consequently it is very likely that high F/B
values, though not the calculated peak values, will be
recognized in practice. Figures 6 and 7 present these
antennas’ respective E-plane plots. The gain optimiz-
ed antenna bas the more sharply defined main lobe
and generally deeper nulls throughout the pattern.
Signal attenuation between 150 and 170 degrees is also
greater than for the F/B optimized antenna. It is in the
last 10 degrees that the F/B antenna provides a
noticeable difference in performance. To some degree
this F/B antenna typifies some of the exceptions to
the use of F/B as an antenna performance parameter
that were detailed by Lawson.”

taper = 0.1875

As is the case for the 0.125 tapered antennas, this
pair of Yagis exists solely as the result of computer
iterations. Compared to the 0.125 tapered antennas,
longer reflectors and longer directors are used. Table
18 presents the gain optimizing iteration that resulted
in 16.364 dBi of gain, and table 19 presents the F/B
optimizing iteration with a calculated F/B of 31.650
dB. Less than 0.5 dB of gain and just over 3 dB of
F/B separate these antennas. Tables 20 and 21 pre-
sent these antennas’ respective calculated perform-
ance over the relevant bandwidth. Both antennas
show peaks at 432 MHz for their respectively optimized
parameters. The F/B values shown in table 21 are not
the single frequency F/B ratios of the two prior F/B
optimized antennas. This F/B comes naturally from
the antenna’s design -and is available over a 3 MHz
bandwidth. Figures 8 and 9 present these antennas’
nearly identical E-plane plots, respectively. There are
no distinguishing differences of any major con-
sequence.

comparative results of
computer iteration

These iterated comparisons between the single
Knadle and muitiple Tilton designs indicate there are
no really significant differences in calculated forward
gain. Any choice between these two design ap-
proaches, or from within the Tilton design approach
would have to be based on a given antenna’s calcu-
lated radiation pattern.

With the exception of the 0.1875 tapered Yagi, the
F/B optimized antenna in each Tilton pair has the less
clearly defined main lobe. The opposite was true of
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fig. 6. E-plane plot of 0.125 taper gain optimized Tilton
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Dual Axis Rotor

As a leading manufacturer of precision motor drive systems, we be-
lieve the newly developed DR10 is the finest dual drive system for
satellite antennas. To provide you the highest level of performance
and convenience, the DR10 Dual Axis Rotor features:

COMPACT CONTROL UNIT WITH SELF CONTAINED AC POWER SUPPLY
SINGLE DUAL SCALE METER (AZIMUTH/ELEVATION)

SINGLE 8 WIRE CONTROL CABLE (BELDEN TYPE)

STANDARD TOWER TOP MOUNTING

ACCEPTS 1%2 INCH ANTENNA BOOM

SERVICEABLE WITHOUT ANTENNA REMOVAL

DYNETIC SYSTEMS’ HIGH TORQUE, PRECISION GEARMOTORS

« LIST PRICE LESS THAN TWO CONVENTIONAL ROTORS
« AVAILABLE FOR AUGUST DELIVERY

Our DR10 will out-perform any combination of conventional rotors h )

popularly used, and is supplied ready to mount, including the rotor,
control unit, and all stainless steel mounting hardware. (less cable)

For immediate ordering information,
individuals and dealers call or write

612-441-4303

D/NETIC 5Y'STEMD

19128 INDUSTRIAL BOULEVARD
ELK RIVER, MN 55330

More Details? CHECK — OFF Page 132 v 130 July 1984 [[§ 83



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

RADIO WAREHOUSE

Division of HARDIN Electronics

Wavelength Antennas for
Hand-Held Transceivers &

NO FRILLS—JUST LOW PRICES Test Equipment

CALL FOR SPECIAL PRICES ON— 1/4 WAVELENGTH

Model No. Freq. MHz Description Prict
196-200 mua 5/16-32 stud w/spring  $5.9

KENWOOD YAESU 96214 - ONGcomece 69

196-224  144-UP BNC conn. adj. angle 79

196-814  220-225 BNC connector 6.9

ICOM TEN-TEC 191-210 5"? WAs‘::tf ::r :um 2.8

191214  ~  BNC connector 19.§

DAIWA METERS- KEYERS - AUDIO FILTERS| |5 mm prsiewian &
CUSHCRAFT LINE OF ANTENNAS WA AR 22

e CALL TOLL FREE I . Largest Selection of Telescopic

( 1 a7 Antennas. Write for Info. Price are
®  1-800-433-3203 F | |ZEhian

Florida add 5% sales tax. Payment by
IN TEXAS CALL 817-496-9000 M.O.or Gushisrs Gheok orily. 178

RF PRODUCTS

5635 EAST ROSEDALE

FT. WORTH, TEXAS 76112

P.0O.Box 33, Rockledge, FL 32955, U.S.A
(305) 631-0775

SEMICONDUCTORS: P.C. BOARDS FOR MOTOROLA BULLETINS
MRF-208 1200 MHW-252 5300 AN-762... 14.00
MRF-240 . 1840 MHW-710-1.....61.00 EB-27A 1400  AN-791 10.00
MRF-247 3480 MPSHB1......50 EB®63.. . ... 1400 EB67 14.00 . » t.
MRF-309.... 3380 MV2205 .....58 KEMET CHIP CAPACITORS: 56 pf, 82 pf, Th P bl ‘
MRF-422 41.40 78LOBCP..... 50 100 pf, 390 pi, 470 pf .. e S e . IS . u lc.d 1on
MRF-454 2000 2N4401. .75 680 pf. 1000 pf . S5 e, va l bl
MRF-901 175  2N5190 150 5600 pf, 6800 pl. .1 ul..... 1.00 ea IS q Allabie 1mn
SBL-1 Double-Balance Mixer.. 650 .33 pf 190 ea. 68 uf 3.90 ea, Mlcmform

L]

CAMBION RF CHOKES: .15 uh, .22 uh, .33 uh, 4.7 ph, 10 uh ...1.20 ea

BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS: AN-762, EB-27A, EB-63
UNDERWOOD/SEMCO METAL-CLAD MICA CAPACITORS: 5pf, 10pf, 15pf, 25pf, 30pf,
40pt, 56p1, 60pl, 68pt, BOpt, 91pl, 100p!, 200pt, 250pf, 390pf, 470p!, 1000pi
We also carry a line of VHF, UHF amplifiers and ATV equipment. - 123
Call or write for our free catalog.

s Communication
e Concepts Inc.

2648 North Aragon Ave.* Dayton, Ohio 45420#(513) 296-1411

R-390A HF RECEVER | | TE| EX/HY-GAIN
|
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using mechanical digital

University Microfilms
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tig. 8. E-plane plot of 0.1875 taper gain optimized Tilton

Yagi.

the single Knadle Yagi. However, the first minor lobe
on the Knadle Yagis tended to be of greater amplitude
than the same lobe on comparable Tilton Yagis.
The need for an exceptionally high F/B on 432 MHz
is open to question. F/B is a moot point for EME, and
for terrestrial paths there simply is not the level of QRM
comparable to 40 meters. Given that the pattern-wide
attenuation of unwanted signals calculated for the Til-
ton 0.0625 and 0.125 gain optimized Yagis exceeds
that of the F/B optimized Yagi in these pairs, these

a8
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fig. 9.

Yagi.
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FREQUENCY = 432000 OIR 1 = 12,6875
EL NUM = |6 TAPER = 0.1875
EL DIAM = 0.09375 F GAIN = 16 317
REF = 13.8175 FB8 = 31.609

E-plane plot of 0.1875 taper F/B optimized Tilton

table 19. Optimized F/B iteration for a taper of 0.1875
with a reflector length of 13.8125 inches.

director 1 gain
{inches) (dBi) F/B {dB)
12.2500 15.627 25.171
12.3125 15.774 25.658
12.3750 15.912 26.283
12.4375 16.040 27.094
12.5000 16.151 28.143
12.5625 16.239 29.453
12.6250 16.299 30.867
12.6875 16.319 31.650
12.7500 16.291 30.726
12.8125 16.211 28.534
12.8750 16.083 26.331
12.9375 15.936 24,760
13.0005 15.823 24.066
13.0625 15.796 23.808
13.1250 15.782 21.524
13.1875 15.506 17.627
13.2500 14.849 15.885

table 20. Frequency response parameters for the gain
optimized antenna with a 0.1875 taper.

frequency gain
{MH2z) (dBi) F/B (dB)
428.0 16.248 23.482
429.0 16.311 24,298
430.0 16.340 25.563
431.0 16.358 27.004
432.0 16.364 28.608
433.0 16.357 30.223
434.0 16.335 31.363
435.0 16.299 31.314
436.0 16.406 25.784

table 21. Frequency response parameters for the F/B
optimized antenna with a 0.1875 taper.

frequency gain
(MHz) (dBi) F/B (dB)
428.0 16.290 27.628
429.0 16.312 28.969
430.0 16.326 30.323
431.0 16.328 31.389
432.0 16.319 31.650
433.0 16.297 30.838
434.0 16.260 29.321
435.0 16.210 27.614
436.0 16.146 25,995
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Free Antenna Accessories Catalog

gain optimized Yagis seem to be preferable. To a much
lesser degree this is also true for the 0.1875 Tilton Yagi
pair. In effect the real choice of antennas is narrowed
to any of the gain optimized Tilton Yagis and either
of the Knadle Yagis.

The minor lobe structure of the 0.125 and 0.1875
gain optimized Tilton Yagis is measurably sharper than
either of the Knadle antennas. If a final choice of
antennas were to be made, either of these Tilton de-
signs would be appropriate, with the 0.125 design pref-
erable. The selection of one antenna design from these
many fine designs depends more on the station oper-
ator than any of the calculated differences in the stated
selection criteria. Excellent results can be expected
from either of the two preferable Tilton designs or from
either of the Knadle Yagis. The differences in forward

4 Coaxial Antenna Relays

Remotely select up to 9 antennas

from your transmitter, using only one
SE i coaxial cable. Environmentalized, high
power and low loss.

W2AU and W2DU Baluns» f
Our baluns, center insulators and in- =
sulators have been preferred for 20 '

years by Hams, industry, and the armed
forces. Protect against TVI and lightning
1.8—-200 MHz.

«W2VS Antenna Traps

Add these traps to your dipole and
get low SWR on 2 to 6 bands, depen-
ding on how many you add. Antenna

‘ - . s
Send For Yours Today»

Don’t delay. Call or write today, and
we will send you free lilerature which
fully describes our Ham antenna ac-
cessory product line.

Dealer inquiries also welcome.

wire and custom kits also available.

NY/HUAK/Canada (Collect) 315-437-3953

_— e = 6743 Kinne St., East Syrac: NY 13057
UNADILLA/REYCO/INLIN yracuse, NY 1305
| AIIEETVLEZEINIE ol Froe 1-800-448-1666 TWx 710-541-045

» 159

* Hy Gain 40-Channel Board
e 40-Channel Switch

* Volume & Squelch Control
* FM Detector Module
* Full Instructions Included

$ 4 Add $2.00 BOARD ONLY
™ shipping & handling 56.95

QRP TRANSCEIVER SET -$34.95

VHF CONVERTER SET — $24.95

Add 82.00 For Shipping & Handling — Send For FREE Brochure

SEND $2.00 FOR FULL MANUAL WITH CIACUIT DIAGRAMS
MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.0. BOX 717, HIALEAH, FLA. 33011
(305) 884-8686 » 162
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gain are more a function of the Knadle Yagi's longer
boomlength than any verifiable design superiority. In
fact, the additional 0.22 wavelength advantage should
have given the Knadle Yagi a larger margin by at least
another 0.1 dB.

Comparisons among these Tilton and Knadle Yagis
and the NBS 4.2 wavelength Yagi are also interesting.
Though the former Yagis are only marginally longer,
they provide higher calculated forward gains. The NBS
Yagi has a calculated forward gain of 15.71 dBi. The
0.0625, 0.125, and 0.1875 Tilton gain optimized Yagis
were calculated to have 16.498, 16.651, and 16.364
dBi of gain, respectively. The gain and F/B optimized
Knadle Yagis had calculated gain figures of 16.741 and
16.372 dBi, respectively. The additional gain calculated
for any of these five Yagis is in excess of what the
comparative differences in boomlength would explain.
An additional director and the use of varying parasitic
element spacing are the main reasons for these dif-
ferences. The NBS antenna’s first minor lobe is of
greater amplitude than these 0.0625 and 0.125 Tilton
Yagis. The NBS antenna also has slightly less F/B than
these 0.125 and 0.1875 Tilton Yagis.

Next month’s article will present a single pair of 50
MHz Yagis with highly desirable performance param-
eters. They represent an interesting exception to a very
popular design approach.
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LASER DEVICES
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HVM3 125 THOUSAND VOLT DC SUPPLY
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'HANDBOXJ(KS

I INTRODUCTION TO SATELLITE TV
by Chris Bowick, WD4C and
Tim Kearney, NZ4Q

Forty years ago, the most sophisticated piece of
electronics in the average home was an AM radio

| Today, many homes are set up with state-ol-the-

| art receivers designed to pluck signals from

| satellites orbiting 23,000 miles in space. Instead of
getting into a nuts and bolts approach to TVRO,
this book gives you a broad overview of TVRO in
general with emphasis on home use. Chapter 1

| covers TVRO background and gives a generalized
explanation of what TVRO is all about. Chapters

| 2-4 give you a braod overview of the equipment
used to transmit and receive TVRO signals, Three
appendixes also cover DBS, locating satellites and

.
CoOn ~J=~4CN oSmoothoo

22232232 22888 888888 8

oo

a glossary of TVRO terms. 1st edition 1983
142 pages
(121978 Softbound $9.95

THE SATELLITE TV HANDBOOK
by Anthony T. Easlon

Answers virtually any question you might have on
| satellite TV. This new book gives you a complete
overview of the satellite service, how satellites
work, what programming 15 available, who oper-
ates the vanous satellites, nefworks and stations,
how to engineer and install a system, and the

legal background of TVRO. For the “"homebrewer'’,
there is a section on building your own TV dish
and receiver for around 3608 You also get a sec-
| tion about the non-television services from satel-
lites — radio feeds, leletext, newswire and infor-
mation on DXing international satellites. <1983

439 pages First edition .
Softbound $16.95 |

(122055

Please include $2.50 shipping and handling. |
Foreign orders shipped FOB Greenville. [
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160 redux

Fifty years ago 160 meters was the
beginner’s phone band. Use of the 80-
and 20-meter phone bands was re-
stricted to the Class A {Advanced)
licensee, 15 meters was not an
Amateur band, 10 meters was sparse-
ly occupied by experimenters and the
40-meter phone band did not exist.
During weekdays, until about 5 PM
local time, 160 phone was a cross-
section of juvenile America. High
school lads, with plenty of enthusiasm

ANTENNA ELEMENT

By

¥~ coax

g,

/i [
fig. 1. The active element of an HF anten-
na plus the feedline can be usedas a T-
Marconi antenna on 160 meters. One-
half the element length plus the feedline
tength (L} is the length of the 160-meter

antenna. Note that the coax conductors
are jumpered at the feedpoint (A-G).

1

and little money, were on the air with
20 or 30-watt phone rigs. In the even-
ing hours, they were obliterated by
older, more affluent Amateurs who
boasted powerful rigs of 50 to 150
watts. All in all, it was a lot of fun.
There was plenty of DX excitement
for the young operators. Many a tired
teen-ager stumbled into class in the
morning after an all-night DX session.
On the east coast, the mark of a true
DXer was that he had been able to
hear WBJYH in Los Angeles on phone.
{Working him was out of the question!)
On the west coast, the test was to hear
W1DJL in Massachusetts. And every-

body envied the booming 160 phone
signal of W4CPG in New Port Richey,
Florida.

With the advent of World War ||
and the invasion of LORAN, the old
160-meter band remained practically
deserted except for a few die-hards —
until recently. Now, with the band
appearing on the bandswitch of most
new exciters, and LORAN banished to
the fow frequencies, interest in '‘top
band’’ has exploded.

| listened in during the spring CW
contest. The band was jumping with
CW signals from all over the United
States and Canada, crowding the

22

Rp (OHMS)

20 f = 1850kHz

(4] — T T
20 30 40 50
(6.1) (9.1} 2.2y (is.2)

antenna.”
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fig. 2. Approximation of feedpoint resistance (Rg) for a short 160-meter Marconi
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fig. 4. Equivalent circuit of my 160-meter
Marconi antenna.

fig. 3. Approximation of the feedpoint reactance for a short 160-meter Marconi antenna.*

band from 1800 to about 1850 kHz.
And there was plenty of SSB activity
from 1850 to 1950 kHz, with some con-
tented AM operation at the top end of
the band.

Yes, 160 had come back to life and
I had to get on. All | needed was an
antenna.

let's get on 160 meters

One possible choice is to use the
high frequency antenna (dipole, Yagi,
Quad, or groundplane) as a T-type
Marconi antenna, working the anten-
na-plus-feedline against ground (fig.
1).

This can be accomplished by short-
ing the inner and outer conductors on
the coaxial line at the station and us-
ing a good earth ground connection as
the return. If half of your driven ele-
ment plus the feedline length ap-
proaches a quarter wave {about 126
feet) on the top band, you’'re in good
shape; a simple antenna tuner will get

160 meters, it may work with overall
antenna lengths between 115 and 150
feet. But what do you do if your
antenna-plus-feedline length is shorter
than this? A different approach to the
problem is required.

very short antennas
for 160 meters

| measured my feedline length, plus
half the driven element length of my
tribander and the total length came out
to be only 87 feet 6 inches. Could |
work this shortened antenna system
on 160 meters?

First, | had to determine if the physi-
cal length (L) was the same, or close
to, the electrical length. | connected
the T-antenna to my ground connec-
tion via a small 4-turn coil and used a
dip oscillator to determine the natural
quarter-wave resonance of the system.
It was 2.73 MHz. That agreed closely
with the theoretical resonance value,
which is:

you on 160 meters quickly. Just make  gammz) = ; 2}‘34 — = g—;—‘g = 2.67 MHz
sure your coaxial line is clear of the ength (feet) :
ground and not bundiled up with Now that | knew the electrical

rotator cables and such as it functions
on 160 meters as part of the radiating
system.

If your regular antenna tuner covers

*Derived from data presented in reference 1.

and physical length of my proposed
160-meter antenna were very close, |
could determine the radiation {feed-
point) resistance of the antenna,
assuming | had a perfect ground.

Figure 2 shows that value to be close
to 12.5 ohms. (See note, fig. 2)’

For my ground | ran a short, heavy
conductor to the copper plumbing
system of the house and grounded the
pipes via two eight-foot long ground
rods driven into the soil at each end of
the house. (Unfortunately, the lawn
sprinkling system buried in the front
yard was constructed of PVC plastic
pipe, otherwise it would have been
added to the ground system too.)

| decided to use a simple L-matching
network between my transceiver and
the 160 meter T-antenna and con-
cluded it would be best to design this
for the lowest estimated feedpoint
resistance of my antenna because it's
much easier for the network to match
a load higher in resistance than the
design value than lower in value. Ac-
cordingly the worst-case feedpoint
resistance was chosen to be 10 ohms.
Because | didn‘t know the ground re-
sistance, and didn’t have the time or
inclination to measure it, | ignored it
for the time being.

antenna reactance

| wasn’t out of the woods yet. An
antenna shorter than an electrical
quarter wavelength exhibits negative
(capacitive) reactance at the feedpoint,
with the exact value depending upon
the antenna length and the length/dia-
meter ratio of the conductor. For a thin
wire, the chart in fig. 3 provides an ap-
proximation. (See fig. 3 footnote.)*

My particular antenna would have a
negative reactance of about —400
ohms. A schematic representation of
what the antenna is, as far as the trans-
ceiver and matching network is shown
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fig. 5. Pi-L network (L1C) plus loading
coil (L2) are used for a short Marconi
antenna. General design formulas are
shown.

in fig. 4. Expressed as a complex num-
ber, the load to be matched is about
12.5-j400. The resistive portion of the
load can be estimated more accurate-
ly than the reactive portion, which
varies widely with antenna capacitance
to ground and nearby objects.

In any event, the requirement is a
4:1 impedance transformation to 50
ohms plus cancellation of the —400
ohms of capacitive reactance. The
cancellation can be accomplished by
adding +400 ohms of inductive re-
actance between the antenna and the
matching device. The required re-
actance is termed a /loading coil.

the matching network

The equivalent antenna circuit
shown in fig. 4 has to be accurately
matched to 50 ohms in order for
modern transceivers to work properly
on the top band. Because of limited
adjustment range, most transceivers
are not very "‘forgiving” with regard to
a mismatched antenna load, particular-
ly on the 160 meter range.

A matching network to transform
approximately 12 ohms to 50 ohms
and cancel out the negative reactance
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exhibited by the antenna is shown in
fig. 5. The circuit is an L-network, with
extra series inductance added to can-
cel the capacitive effect of the short
antenna. In practical terms it boils
down to lots of shunt capacitance (C)
plus a modest amount of series induc-
tance (L1) in the network, plus the
large extra loading inductance (L2) re-
quired as a loading coil. The two coils
can be combined into one, as shown
in the assembly of fig. 6.

Surplus mica capacitors are used,
plus a large variable capacitor. A multi-
gang “‘broadcast” capacitor with the
sections tied in parallel can be sub-
stituted for the single section capacitor
used in this unit.

it works — almost

In real life, the required inductance
turned out to be less than the calcu-
lated amount, indicating that the an-
tenna had less capacitive reactance
than determined by the design chart.
The antenna was measured to actual-
ly be 11.8 ohms in series with —211
ohms (407 pF).

After all was tuned up and the SWR
reading between the tuner and the
transceiver was unity, the last step was
to decouple the house wiring from the
antenna system. As soon as | got on
the air, the lights in the family room
blinked on and off in step with my
keying.

fig. 6. The 160-meter antenna tuner is built
up on a plywood base and Masonite panel.
The variable capacitor is a surplus Cardwell
2000 pF unit — probably unobtainable! Con-
nected in parallel with the variable capacitor
is a 0.002 uF transmitting-type mica capaci-
tor and across it, a 250 pF mica unit.

It seemed as if a goodly proportion
of my radiated power was being ab-
sorbed by the nearby house wiring.
Since | couldn’t move the antenna, or
the house, the only thing left to do was
to decouple the wiring from the RF
field as much as possible. This was ac-
complished by taking a few AC plugs
and mounting 0.01 uF, 1.6 kV ceramic
capacitors across the pins.* The plugs
were then inserted into wall outlets
around the house at random until no
lights came on when | was on the air
and turning lights off and on did not
affect the SWR reading. No kidding,
when the house wiring was “hot,”
switching lights on and off did change
the 160-meter antenna tuning and the
SWR on the transmission line! (Live
and learn.)

This all came about because the ex-
posed house wiring was in close proxi-
mity to the antenna. It can happen on
other bands, too. The best situation is
to live in a home where the wiring is
fed through metal conduit.

the results

After all of this horsing around
(which took only about a day of spare
time) | settled down to see what |
could work with this puny antenna.
While | was not the biggest kid on the
block, | could do well within 500 miles
and could get reasonable reports out
to the Midwest. | capped my DX activi-
ties one weekend by working two sta-
tions in New England! Granted, | got
only a 339 report from each of them,
but the contacts were genuine.

a 160-meter harmonic filter

Part 97.73 of the FCC rules specifies
that spurious signals generated by the
transmitter must be attenuated 40 dB
below the output power level at fre-
quencies between 1 and 5 MHz. Most
Amateur exciters can meet this require-

*The “"garden variety' 0.01 uF, 600-volt disc ceramic
capacitor is not rated for operation at 115 VAC. Various
manufacturers market special capacitors for this pur-
pose that are rated for continuous operation at 125
VAC and 1400 to 1600 VDC. (The high DC rating is re-
quired because ol high-voltage transients that often ap-
pear on the power line.) Three well-known brands of
capacitors are Aerovox type AC-7, Centralab type
CI-103, and Sprague type 125L-S10.



ment with room to spare, but this
doesn’t help the nearby Amateur work-
ing DX on 80 meters when he or she
picks up your weak second harmonic
atop the weaker, more desirable sig-
nal. A few extra dB of harmonic at-
tenuation will solve this problem.

4 33uH
Y YL —0
1000

L 1 Rour *
50 OHMS

I
I
- | T~
1000 1000
I
o—  — - -0

Escepl as indicated, decimal
values of capacitance are in micro
tarads {.F) ofhers are in picolar
ada (pF); resistances are in ochma
] 1,000 M = 1,000,000

fig. 7. Harmonic filter for 160-meters. In-
ductors are 1-inch diameter, 24 turns No.
18. 8 turns per inch (24-1/2 turns).

Shown in fig. 7 is a simple
5-element Chebyshev lowpass filter
that will attenuate the second and
higher harmonics of a 160-meter signal
about 24 dB, provided the SWR on the
transmission line is near unity. The
filter is placed immediately after the
transceiver and the SWR meter and
before the tuner.

Construction of the filter is simple.
A two-compartment box is soldered
up out of circuit board and a filter sec-
tion is placed in each compartment.
The size of the box 'depends upon the
size of the components. For powers
below 150 watts, postage-stamp size
mica capacitors can be used, together
with miniature air-wound coils. Match-
ing coaxial receptacles are placed on
the ends of the box.

The cutoff frequency of this filter is
just above the top edge of the 160-
meter band, so be sure to remove it
from your antenna circuit when you
operate on the higher bands, or you'll
have fireworks.

in summary, then . . .

In order to use your HF beam,
dipole, or whatever, with your feedline
as a Marconi antenna, you'll have to
| determine the electrical length of the

installation for 160-meter operation.
This measurement is from one tip of
the antenna element to the station.
You can readily see that the coaxial
line comprises the greater portion of
the antenna. If the line runs close to
the ground, performance on the top
band won't be very good, because
your makeshift antenna will be low. If
the line runs 10 to 20 feet above the
ground, you are in luck. Don't worry
about twists or turns in the line; the
antenna tuner will take care of that.

Watch out for coupling between
your antenna and the house wiring or
other nearby antennas. Some time
ago, during an earlier attempt to get
on 160 meters, | loaded up a random,
100-foot wire I'd used for general re-
ception with my vintage National HRO
receiver. During the tuning process |
noticed smoke coming outfrom under-
neath by beloved receiver. | turned
everything off quickly and soon dis-
covered that the 15-foot long lead-in
to the HRO antenna post was draped
near the wire serving as part of the
160-meter antenna. Enough RF pickup
existed to fry the receiver antenna coil
to a crisp, even though no physical
connection existed between the trans-
ceiver and the receiver.

The point is that a large portion of
the 160-meter antenna was in the
house, or near to it, and a strong RF
field existed where one had never ex-
isted before, because the usual high-
frequency antenna is not in close prox-
imity to the house. Any unbalanced
Marconi-type antenna working against
ground is capable of pumping large
portions of RF into the house wiring,
if you don't take precautions to pre-
vent it!

So there you have it. 160-meter
operation is possible even with a small
antenna /if you have a reasonably good
ground connection and the right an-
tenna tuner. Keep clear of your house
wiring, get on the band, and I'll see
you on the low end!

reference

1. Henry Jasik, Antenna Engineering Handbook,
McGraw-Hill Book Company, New York.
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OUR NEW CS-16 DUAL PASSWORD
DECODER BOARD IS THE FINAL
SOLUTION TO REPEATER
CONTROL SECURITY

* 16 latched onioff functions

¢ Open collector (can drive relays direct-
ly) and logic outputs for each function.

* Two separately programmable three
digit passwords allow hierarchy control

* Primary password can access all 16
functions

* Secondary password can access 8
functions

* A primary password command can
enable/disable secondary password
control

* Can be strapped to operate without
passwords :

* Adjustable pre-amp accommodates
10MV-2V input

* Retransmission of control tones can
be eliminated by use of either open
collector or data strobe logic outputs

* Power up reset

* XTAL controlled tone decoder

= Operates from 10 VDC to 25VDC.
Reverse polarity protected

* Standard 4'2" x6% " glass board with
44 pin gold plated edge connector.
Holes permit hard mounting

* Comes complete with manual and
mating connector

* 30 day return privilege
* Limited six month warranty

CALL OR WRITE FOR BROCHURE

$149

ANOTHER QUALITY PRODUCT FROM

[ A G

23731 Madison Street
Torrance, CA 90505
Phone (213) 3736803
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RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de-
signed 1o service a wide vari
ely of equipment. Fealures in
clude ® mirror back scale

* double-jeweled prec
moving coil ® double over
load protection ® an ideal low
cost unit for the beginner or
as a spare back-up unit

$41995

test ieads and battery

THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE

3999

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy 10 use unit
designed (o operate like a pro
Featuring ® 3% digit LCD ® low
BAT. indicator ® all range over
load protection ® ove nge indi
cation ® auto-polarity Transis
lor tester ® dual-slope ntegra
tion ® vinyl carrying case

$5495

hgg test leads, battery & vinyl
carrying case included

included

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope
compares to others costing hundreds more Features include a compo-
nent testing circun that will allow you to easily test resistors, capacilors
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT

® front panel trace rotator ® Z axis ® high sensitivity x-y mode ® very
low power consumption ® regulated power supply ® built-in calibrator
* rock sohd triggering ® high quality hook-on probes

high quality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measurameants al an amaz
ngly low co In-line
coded push b NS, SpE
range selection ® plé

tilt stand ® rece input
jacks ® gverioad protection
on all ranges » 3': digit LCD
display with auto zero, aulo
polarity & low BAT indicator

$5995

les! leads and batlery
included

CT-70 7 DIGIT
525 MHz COUNTER

Lab quahly al a breakthrough price
F

tures ® 3 frequency ranges
electab

i ty
® wide lrequency range
accuracy

$41995

wired includes AC adapter

Wit

ach

$99.95

CT-90 9 DIGIT
600 MHz COUNTER

The most versal s5 than $300
Fe 3 sele 1] ) limes
lay hold
hty
base for WWV calibra
tion ® 1 ppm accuracy

$14995

wired includes AC adapler

CT-90 kit $129.95
Ov-1 01 PPM oven mebase 59.95
BP-4 nicad pack B8.95

CT-125 9 DIGIT
1.2 GHz COUNTER

A9 digit counter that will outperform
units costing hundreds more. ® gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 8 digit display ® 1 ppm
accuracy * display hold ® dual inputs
wilh preamps

$46995

wired includes AC adapler

BP-4 nicad pack

pr iy i

CT-50 8 DIGIT
600 MHz COUNTER

A versalile lab bench counter with
oplional receive lrequency adapter
which turns the CT-50 into a digital

il tar mos! any receiver ® 25 my
ar 150 MHz typical sensitivity ® B digit
display ® 1 ppm accuracy

$16995

wired

CT-50 kit $139.95
RA-1 receiver adapter kit 14.95

DM-700 DIGITAL
MULTIMETER

placement ® aut

$44995
wired includes AC adapler
DM- 700

PS-2 AUDIO
MULTIPLIER

215 handy lor ngh resolut

or 100 e 0( Z resolu
signal preamp/conditioner

$4995
wired

PS.2 kit

BROADBAND

PR-2 COUNTER
PREAMP

The PR-2 15 1de or measunng weak
. » 1,000 MHz = flat 25
ja £ connectors ® greal lor
ting RAF # deal recewer/TV
M

$4495

wired includes AC adapter

TERMS » satislaction gua

PS-1B 600 MHz
PRESCALER

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug .. § 8.95

e oeodl e
High impedance probe, light loading . . . 16.95 F
Low pass probe, audiouse . . ........ 16.95 PHONE DHDEHS CALL
Direct probe, general purpose use . . ... 13.95 7] 6 586 3950
- -

Tilt bail, for CT-70, 90, 125 .. .ve 3.85
TELEX 466735 RAMSEY CI

original forn r relund » a

2575 Baird Rd.
Penfield, N.Y. 14626
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2575 Baird Rd.
Penfield. NY 14526
716-586-3950

RAMSEY
ELECTRONIC'S

PARTS WAREHOUSE

hunch ot goodies too
50 order today

We now have avartlable a
good to bypass ftems are himited

Inc.

Call your Phone Order in Today. TERMS:
Satista hon guaranter »n money retunded
MINI KITS - YOU HAVE SEEN THESE BEFORE NOW COD atd §250 Mimmun onder $6.00
Orders undder $1000 add $1.50 Add 670 for

HERE ARE OLD FAVORITE AND NEW ONES TOO. ot HarsinG, ettt i

GREAT FOR THAT AFTERNOON HOBBY. == oy a7 - Y

n ANCE

fonty

mike Runs on 3108V Type FM-2
has added sensitive mike preamp
stage

FM-1 kit $3.95 FM-2 kit $4.95

Includes mike, controls up to
300 W. runs on 110 VAC
Complete kit. WL-1
$6.95

lation. 567 1C  Useful for touch-
tone burst detechon. FSK. elc
Can also be used as a stable tone
encoder Runs on 5 to 12 volts
Complete kit. TD-1  $5.95

Universal Timer Kit

Provides the basic parts and PC
board required to provide a source
of precision timing and pulse
generation Uses 555 tmer IC and
includes a range of parts for most
ttming needs

uT-5 Kit $5.95

Mad Blaster Kit

Produces LOUD ear shattering and
attention getting siren like sound
Can supply up to 15 watts of
obnoxious audio Runs on 6-15 VDC

Siren Kit
Produces upward and downward
wail characteristic of a police
siren. 5 W peak audio output. runs
on 3-15 volts. uses 3-45 ohm
speaker

Video Modulator Kit [Ty
Color o'g‘n Canverts any TV tc wideo fr\amh)r Super Ea CLOCK KITS
stable tunable over ch 4-6 Runs o §5- Your old tavorites are here again. Over 7,000 Sold to Date.
See music come | o AcceRts g Mde0 s B e on Be one of the gang and order yours today!
MIN' Ie T i S the market! Complete kit VD-1  $8,95 gang Y y!
ifferen . .
ﬁ;\;‘fs flicker with Super Sleuth Try your hand at building the finest looking clock on the
M I KE music  One light Led Biinky Kit ;“SUpars:ns:Itlweimplv market. Its satin finish anodized aluminum case looks great
_ e c A . M it ; :
each for. high. Q?’ﬁﬁffﬁ'i’.’.’éﬁ’&%’fy p'm'(;'l‘,o;fm";“s o G anywhere, while six 4" LED digits provide a highly readable
A super high performance FM wire- mid-range and flashes 2 jumbo LEDs | for monitoring  baby's display. This is a complete kit. no extras needed, and it only
less T'ke,klgoonan:m"sma stable | |ows Each indi- Use for name badges, | room or a's'gene'!:ra:l gU\;\'/ takes 1-2 hours to assemble Your choice of case colors:
signal up to vards with excep- | yigually  adjust- [ buttons. warning [POse amplier Fu silver. gold, black (specify)
tional audio quality by means of its panel lights, anything! rms output. runs on 6 to ) !
built 1n electret mike  Kit includes ?blaeogn‘;)vdnves UP 1 Runs on 3 to 15 voits | 15 volts. uses 8-45 ohm Clock k'vt' 12/24 hour, DC'S $24.95
case. mike. on-off switch_ antenna N runs on Complete kit, BL-1 speaker Clock with 10 min 1D timer. 12/24 hour. DC-10 $29.95
battery and super instructions This 110 VAC $2.95 Complete kit. BN-9 59 £ d d tested clocks add $10.00 to kit price
is the finest unit available Complete kit. $5.95 or wire SSECI?:SYiZ SR 24 f—{SUR FORvMAT itp
M3 Kt $14.95 N, Rt out 0.
-3 Ki . Runs on 3-12 Vd 4ood for CP
FM-3 Wired and Tested $22.95 $8.95 Alarm, Audio OSOLD _nplete kit $2.
Whisper Light Kit Tone Decoder -
A complete tone deco-
FM Wireless Mike Kit An interesting kit. smalt mike | der on a single PC
Transmits up to 300" to picks up sounds and converts { board Features 400-
any FM broadcast ra- g them to light. The louder the | 5000 Hz adjustable image rejection, fully tunable audio to recover
dio. uses any type of sound. the brighter the light range via 20 turn pot. voltage regu- ‘hidden’ subcarriers, divide by two PLL demodu-

tator for excellent threshold performance, tight
racking AFC to assure drift tree reception, and
of course, full 24 channel tunable coverage

Bulld your satellite TV system around the R28,
close to ten thousand othars aiready have and naw
it's available in kit form at a new low price Qrder

THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today.

NEW, LOWER PRICES!

Featured in 3 Radio Etectronics magazine cover
story (May 82), the reliable R2B Sattec TV
receiver s now operating in thousands of loca;

MB-1 Kit

$4.95

Complete kit. SM-3 $2.95
60 Hz Time Base
Rung on 5 15 VDC Low (urrent 17 Sman )

min manth Aaccuracy T 2 Kt 45 50

PARTS PARADE

tions. The R2B is easy to buil
plated boards with screen
assures accurate COgIMR

critical IF se

assembled al are included
tor the R26 case, power supply.
descriptive of ng manua! as well as com

plete assembly instructions. Features of the re
ceiver include; dual conversion design for best

te Satellite TV System requires
isfantenna, LNA (low noise ampli-
ceiver and Modulator

eiver Kit $295.00
2B Receiver, Wired and Tested saos W
120°K LNA
RAM3 RF Modulator ilg 95

Frices include domestic UPS shipping
and insurance.

More Details? CHECK—OFF Page 132
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Resistor Ass't Audio
Assortment of Popular values - ' Crystals Prescaler 600 MH
watt Cuttead for PC mounting. ' }13 579545 MHZ s1.50] Make high resolution audio 0 z
LINEAR TTL center. " leads bag of 300 or 1500000 MHZ ~ $5.00] measurments. great for musical | PRESCALER
74500 sa0| M $2.00 | 5298800 MHZ ¢5.00] instrumenttuning. PL tones. etc
Jg; "‘23 7447 $ 65 Muitiplies audio UP;S(;requency]. Extend the range of your
380 ‘ HE AR $.50 Switches sefectable x10 or x100. gives 911 counter to 600 MHz. Works
: S .45 7490 $ .50 Mini toggle SPDT $1.00 AC Adapters resolution wit sec gate
2% ‘ $100 [ 74196 $138 | M logge SR o 3/yeg | Good tor ciacks meas | uimel High sensitwity of 25 my. 1 | With all counters Less than
- o . g::'?‘:és.a“ 1O VAC plua | meq input z and built-in filttering 150 mv sensitivity. specify -
567 $1.25 3" leads. 8 onr:':oo%"reo’r small tone | B8 vd¢ @20 mA :;-gg g"’%sv%'e:' per!ﬁrénarécse Runs 10 or -100
- vac @ 160m 8 on attery. a
Tase ] SPECIAL Soeakevssaflgrms?f)()c&s o 12 vac @ 250mA  $3.00 | PS-2 kit Y $39.95 Wired. tested, PS-1B  $59.95
3900 $50 | 44090 $15.00 [Mini 8 ohm Speaker Sohd State Buzzers PS-2 wired $49.95 | Kit, PS-18 $49.95
8038 $2.95 10116 $ 1.25 Appr('Jx 2'." diam Round small buzzer 450 Hz 86 dB sound
. type for radios mike etc output on 512 vdc at 10-30 mA. TTL
£ ?ggg 3 tor $2.00 ' compatole o ° ""s1.50 30 watt 2 mtr PWR AMP
CMOS 7216D $21.00 Slug Tuned Coils AC Outlet Simple Class C power amp features 8 times power gain. 1 Win
on s ;;?ZC zﬂggg 35'::112‘53”6” Hex S|ug518"fned$$oél() Panel Mfzt;;"‘ :","’ Leads | for 8 put, 2 Win for 15 out, 4W in for 30 out. Max output ot 35 W.
4013 ‘50| 5375A8/G $ 295 CAPACITORS orst. incredible value, complete with ati parts, less case and T-R relay
4046 1. - $24.95
4049 $ gg TANTALUM ALUMINUM DISK CERAMIC PA-1. 30 W pwr amp kit 2
059 : Oipped Epory Electrolytic 01 16V disk  20/$1.00 TR-1, RF sensed T-R relay kit $6.95
Pt gggo 1.5 UF 25V 3/$1.00 1000 uF (6v Raciar £50 1 16V 183100
R : 500 Vv Axial .50 001 16 20/%1.
4518 $1 3g wﬁg.ﬁ(ﬁ!\IE gEﬁ/D"sw 1.8 UF 25V 3/31.00 7o0 of sov Amal 5/8100 100 oF v 04100 MRF-238 transistor as used in PA-1 Power Supply Kit
5639 $1‘75 & ot B ;::ds 8100 .22 uF 25V 3/$1.00 10 uF 15V Radial 10/$1.00 047 16V 20/$1.00 8-10db gain 150 mhz $15.95 Complete triple regulated power
. i supply provides variable 610 18 volts at
Sockets DC-DC Converter Ceramic IF Filters, RF actuated relay senses RF | 200maand +5at1Amp. Excellentload
READOUTS 8 Pin 10/$2.00 §{ -5 voc nput prod -9 vdc @ 30ma Mini ~-° UT 7 iz W del )[IDPDT | regulation. good filtering and smail
FND 359 4" C C s1.00 :g g'n :g/sggg *9voc produces 15 vdc @35ma $1.25 |B.W w SOLY 5150 ea. (1W} and closes refay. | gize Less transtormers. requires 6 3V
FND 507/510 5°C A 100 | 54 p:: 4;:2400 Trimmer Caps For RF sensed T-R relay 121 A and 24 VCT
MAN 72iHP7730 3°C A 100 [ 5o D 442,00 fnggTTumTTnm :o‘( :150: 1.6 s[sg:agpuel - 3-40 |pl TR-1 Kit $6.95 Complete kit. PS-3LT $6.95
X - urn Trm Po! . Y able PO ¥ O ene
HP 7651 43°C A 200 [ 20 b 3/$2.00 u 7 OP-AMP Speciat \)“
Diodes Crystal Microphone it RG174 G BI-FETLF 1374|1 Direct pinfor pin 741 coo < but500.000 MEG
TRANSISTORS |, | ;0 =™ s1.00 | Small 1* diameter %~ thick 90 1t or $1.00. nput 2 super Iow 50 pa put Clig\ V) power drain
2N3904 NPN C+F 154100 | 1NQ14 Type 50/$1.00 |Crystal mike cartridge $.75 . . 50 foronly  $9.00 5 10 tor $2.00
2N3906 PNP C+F 15/$1.00 1KY 2Amp ./s«‘oo C
. oax Connector 9 Voit Battery Clipe 7812 $1.00
e voarea | 100V 1Amp  15/$1.00 Chassis mount Nice quaity clips S for $1.00 SOLD OoUT Regulstors 7815 $1.00
24916 FET CoF 31,00 BNC type $1.00 | %" Rubber Grommets 10 for $1.00 123 3.50 7905 $1.25
2NS401 PNP C+F $/81.00 Farts Bag Conneciors ;ggg ::;‘-’; ;g:g :: .25
2N6028 C+F 4/81.00 25 AMP Asst of cnoxesd Gvsi“ccaAps tant resistors & pin :))(/)pe goid contacts tor - -25
2N3771 NPN Silicon $1.50 . tansistors grodes caps etc mA-1003 car clock module Shrink Tubing Nubs Mini TO-92 Heat Sinks
2N5179 UHF NPN ¥$2.00 100V Bridge sm bag (100 pc) $1.00 Ig bag (300 pc) $2.50 | price 7S e8| Nice precut pees of shrink size 1 x %" Thermalioy Brand 5 for $1.00
Power Tab NPN 40W  3/81.00 $1.75 eac Leds - your choice. please specil shrink 1o '»” Great for sphices  50/$1.00 To-220 Heat Sinks 3 for $1.00
Power Teb PNP 40W  3/1.00 Mini Redy Jum%oo;ed F:-hgh lntg:snnyed lluminator Red 8/$1
MPF 102/2N5484 4.50 Mini-Bridge 50V Mint Yetlow, Jumba Yellow. Jumbo Green 8/$1 Opto Isolators - 4N28 type_ Eﬁ‘ﬁ $.50 ea.
e mr:p;‘v;ﬂu wu: ; AMgP Opto Reflectors - Photo diode + LED $1.00 ea.
ype TR $0/82. Varactors Molex Pin Photacelis
an0ss s.00 2f Motarala MV 2209 30 PF Nominal cap 20-80 PF - T . N o cos
or $1.00 lotarate minal cap unable range Molex already precut in length of 7. Pertect Resistance varies with light, 250 ohms to
2M2048 UIT ¥52.00 $ .50 sach or 3/§1.00 for 14 pin sockets 20 sirips for tor $1.00 Qgver 3 meg 3 for $1.00
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® Complete ready to use 10 GHz fm voICeIC nsceiver ® 10 mW power out-
put ® Typical frequency covera% 10.235-10.295 GHz ® Full duplex tion
® Internal Gunnplexer for portable operation ® Gunnplexer removable for tower
mounting in fixed location service — three shielded cables required for intercon-
nection ® Powered by 13 volts dc nominal at 250 mA @ 30 MHz i-f ® 10-turn
potentiometer controlled VCO tuning ® 220 kHz ceramic if filter ® Extra diode
switched filter position for optional filter ® Dual polarity alc ® Ru two-tone

grey enclosure ® Full one year warranty ® $389.95 with 10 mW Gunnplexer
® $£269.95 without Gunnplexer
Advanced Postpaid for U.S. and Canads. CT Residents
add 7-% % sales tax. C.0.D. orders add $2.00.
ﬁGCGiVGl‘ Mrml;iolomgncumﬂum1ﬂ
Research

Box 1242 @ Burlington CT 06013 @ 203 582-9409

» 1M

WARNING

SAVE YOUR LIFE OR AN INJURY

hinged sections. etc.. are nof intended to support
the weight ol a single man. Accidents have
. ) P occured because individuals assume silua-
Installation and dismantl- \WNG tions are safe when they are not.
ing of towers is dangerous \QYN\@

and temporary guys of sufficient \S\¢@

strength and size should be used SN

at all times when individuals are \ON\@

climbing towers during all types ol

installations or dismantlings. Temporary >

guys should be used on the first 10" or tower ‘,

during erection or dismantling. Dismantling P .,

can even be more dangerous since the condition N\ ‘

of the lower, guys. anchors, and/or rool in many \ I )

cases is unknown. \)

The dismantling of some towers should be done with
the use of a crane in order to minimize the possibility
of member, guy wire. anchor, or base failures. Used
towers in many cases are not as inexpensive as you
may think il you are injured or killed.

Get professional, experienced help and read your
Rohn catalog or other tower manufacturers’ catalogs
before erecting or dismantling any tower. A consulta-
tion with your local, professional tower erector would
be very inexpensive insurance.

i" f

,_r
Wz ARARRARNYSL/

Paid for
By the
Following:

ROHN-

P.0O. Box 2000
Peoria, IL 61656

TENMTIEE NN v

---------q

FREE CATALOG!

Features Hard-to-Find Tools
and Test Equipment

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

7815 S. 46th Street

JENSEN Phoenix, AZ 85040

TOOLS INC. | (602) 968-6231

- N N NS S B .
» 147

Dysan

‘ORPORATION
5%" SSDD

$33 Box of 10
(10 or more $31/Box)

FREE SUPPLIES CATALOG
Write Today

Payment:  Mastercard/Visa (include
Number and expiration date), Money
Order, Cashier's Check, Personal Checks
(allow 10 days to clear). Shipping 3%, $3
minimum, by UPS mainland USA. Sorry
no APO/FPO/COD’s. New Jersey add
6%. Prices and availability subject to
change without.notice.

OUIPRINI

COMPUTER AND WORD PROCESSING SUPPLIES

44 FORREST ROAD

» 170 RANDOLPH, NEW JERSEY 07869

TUNE IN THE WORLD

OF HAM-TV!
Amateur Radio operaton in the 1980°s ate discovenng the
fascinanng World of Amareur Televiuon'™ Be o Fast Scan TV
(FSTV), Slow Soan TV (S5TV), Fas e (FAX) or somewhere
in berween. Video communscations modes are growing at s
CRUNNE Pace
New advancements are 1aking place in High: Resolunon | Color
SSTV and the use of s foe ATV graphucs
SSTV -FAX —RTTY commu £ growin £

m MICROWAVE and TVR(

AY ATV MAGAZINE™ has supported these modes of
Amateut Specialived Communications since 196G over 17
years' And now, under guidance of the UNITED STATES ATV

SOCIETY. HAM-TV will connnue 1o grow rapadly  [mierested
Send SASE for “free " infurmation brochutes 1oday!
Special s month TRIAL

sbscription only $10 00

Oine year subme Frpraor 12 msues)
of the “"USATVS Journal $20 00

Sample vaue avalable for  §2 %0 ppd

A5 ATV MAGAZINE™
PO BOXH
LOWDEN, 1OWA $225%%

» 113
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ground rod resistance

Exploring ground,
ground rod, and
antenna relationships

An approximate equation has been derived for
determining the resistance of a ground rod under a
quarter wave vertical antenna. The physical factors in-
volved are the antenna height and ground rod length
and diameter, combined with the resistive and dielec-
tric properties of the ground under the antenna. The
derivation is based on choosing earth current paths
which .are both realistic and expressible with simple
equations. With the equation it can then be demon-
strated that in the regions where the current path is
less certain, the power loss and hence the resistance
contributions are minor.

The electrical characteristics of the ground are that
of a ““quasi-conductor’’ because of its dielectric
property.’ At 160 meters, it behaves more nearly as
a resistive body, but at 10 meters, the dielectric cur-
rents become predominant: The effect is to markedly
reduce the “‘ground resistance’” at the higher
frequencies.

The ““constriction resistance’’ to the radial current
as it leaves the ground rod can be calculated. As an
example, at 80 meters, aver one-third of the ground
rod resistance is located within 6 inches (12.7 cm) of
a 1-inch (2.54 cm) diameter ground rod. It confirms
that the injection of salt brine inte this very small region
is of great benefit in reducing the effective ground
resistance.?

The equation will answer such questions as what
would be the effect of changes to the ground system.
Such changes might be the use of longer or greater
diameter ground rods, or the addition of more, well
separated ground rods.

A ground rod can be considered as an inverted an-
tenna in a lossy dielectric. At 10, 15, and even 20
meters, adverse resonances can occur, adding to the
ground resistance. The approximate equation derived
in this article does not include this effect, although
the conditions for its presence are discussed in an
appendix.

approximate equivalent circuit
for ground currents

When a vertical quarter wave antenna is used with
a ground rod, the current which enters the ground rod
leaves it along its length, just as the antenna current
leaves along its length. Figure 1 shows the antenna
system considered here, sketching the vertical plane
through the antenna. Dimensions 4, g, and d indicate
antenna height, ground rod length, and ground rod
diameter, respectively, and will appear in the:ground
rod resistance equation. The assumed current paths
are discussed later.

h = ANTENNA HEIGHT

174 \VERTICAL

» TID

7 7 7 7 7 77777 4
d+ DIAMETER
= GROUND ROD OEPTH

q

£ = GROUND RESISTIVITY - OHM - METERS (100 - 500}
€= RELATIVE PERMITTIVITY (10-15)

fig. 1. Antenna and ground system.

Evaluation of the ground currents which flow from
the ground rod requires a knowledge of the electrical
characteristics of the ground. Ground has both
resistive and dielectric properties.'-? Resistivity is the
reciprocal of conductivity, the latter being the charac-
teristic usually tabulated. In this article, resistivity will
be used in the ground rod equation. However, con-
ductance may be used in the discussion, when
appropriate.

The normal ranges for resistivity and relative permit-
tivity are given in fig. 1. The resistivity shows such
great variability that at a particular site it probably
should be measured. This can be done simply and ac-
curately with a four-point probe.?

Fortunately the relative dielectric constant seems to
be less subject to variation. A major contributor is the

By Mason A. Logan, KAMT, 1607 Monmouth
Drive, Sun City Center, Florida 33570
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moisture content. A choice of 12 to 14 couid suffice,
and is adequate for the present article.

These two fundamental constants will now be re-
lated to approximate discrete equivalent circuit ele-
ments. A cubic meter of ground is shown in fig. 2.
Two one-meter square conducting plates are placed
on opposite sides. Such a meter cube has the proper-
ty that when using MKS (meter-kilogram-second sys-
tem of units — metric) units, the resistance between
the two plates is numerically equal to the resistivity.
Thus from a measurement or by estimation the parallel
resistance can be determined for the approximate
equivalent circuit shown below the cube in fig. 2

A representative relative dielectric constant,
g, = 13, will usually be used for discussion, and
preparation of figures in this article. The capacitance
for this value is 115 pF.

The formula for the capacitance between two paral-
lel plates is from reference 5. Because the cube ob-
viously conducts DC, the approximate equivalent net-
work capacitance must appear in parallel.

When RF current flows through the ground, both
equivalent parallel elements conduct. At very low fre-
quencies, almost all goes through the resistor. As the
frequency increases, an increasing part passes through
the lossless dielectric. Only current through the resis-
tor causes power loss. As shown in fig. 2, the
magnitude of the resistive part of the current is:

I _
Ik =702

where Q from fig. 2 introduces the current division
effect. The sum of all the power losses, P, determines
the ground rod resistance through the relation:

P

Ry = 72 (1)

The ground behaves as an inductive impedance,
rather than simply as a resistance.® (This is discussed
in appendix B.) The inductive effect is caused by the
lower velocity of wave transmission through the dielec-
tric, compared to that through the resistance, acting
like current lagging a voltage. This inductive effect
contributes to a vertical antenna being shorter than
the length called for by the formula; the negative phase
angle of the antenna is used to neutralize the positive
phase angle of the ground.

ground resistance equation

The approximate equation for the ground rod
resistance is:

1 2h
Rg - ﬁ_f__bz) . 7"E[(loge 7) ~1] ohms (2)
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ONDUCTING SHEETS, A= IM2

: FOR A CONDUCTING MEDIUM
e BETWEEN TWO (M2} PLATES,
| M APART, NUMERICALLY,

R =P (RESISTIVITY)

LeiM C=B.85€ApF
EQUIVALENT NETWORKS
R R
!
< —
—jXe N
gt L€
R—ixc

a:xic = 2nrCR

Pex 10

=556 F MHZ

fig. 2. Ground electrical characteristics.

where h = antenna height, meters
g = ground rod length, meters
d = ground rod diameter, meters
¢ = ground resistivity, ohm-meters

Q = 55.6fpn, 0e, X 10-6, from fig. 2.

The derivation of this equation is given in appendix A.

As an example, take a 20-meter high, quarter wave
vertical for 80 meters, with an 8-foot ground rod 1
inch in diameter, and a ground resistivity of 200 ohm-
meters. Using the equations in fig. 2, Q = 0.5. Then:

200 1 2x20)
Re= 105 m24s [(0ge 57555 ) —1]

= 66.5 ohms
{equal to about that for eight radials.®)

If the ground rod diameter were increased to 12 inches,
the ground resistance would be 40.5 ohms, about 40
percent reduction. Thus, as mentioned earlier, over
one-third of the ground loss occurs within 6 inches
of a 1-inch rod. One half is inside the 1-foot radius.

(t is convenient to consider this equation as the pro-
duct of two factors, which “.ave been plotted as curves
in figs. 3 and 4. Figure 3 represents how the ground
resistivity, with its relative dielectric constant and the
frequency, enter into the equation. Figure 4
represents how the one-quarter wavelength vertical
antenna height and the relatively shorter ground rod
dimensions enter. The product of the two factors
determined by these curves is the ground rod resis-
tance in ohms.

equivalent series resistivity

The curves of fig. 3, one for each frequency band,
are directly proportional to the antenna’s ground
resistance. The ground resistivity usually is reported
as being in the range from 100 to 500 ohm-meters.®
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GROUND RESISTIVITY FACTOR

'Jr—*\——r"*'w B

r
J 100 200 300 400 500 600 700
|

GROUND RESISTIVITY £ - OHM METERS

fig. 3. Ground equivalent series resistivity for ¢, = /3
(115 pF for IM?).

These curves can be considered as plots of the
equivalent series resistance determined by a fixed
capacitor shunted by a range of resistances. For each
curve, the plot is for a shunting resistor increasing from
less than the reactance of the capacitor, up to 700
ohms. Such a network has the property that the max-
imum equivalent series resistance occurs when the
parallel resistance is numerically equal to the re-
actance, and for that condition, that is Q = 1, the
series resistance maximum is exactly equal to half the
paraliel resistance.

The curves for 40 and 80 meters surprisingly show
that because the maximum is centrally located, the
series resistance changes less than 2 to 1 over the nor-
mal ground conductivity range.

The reactance of the parallel capacitor decreases in-
versely with increasing frequency. Thus the correspon-
ding equivalent series resistivity peak decreases, with
each curve becoming much lower overall. Two advan-
tageous effects appear here. Not only is the peak less,
but because it moves outside the parallel resistivity
range normally encountered, the working equivalent
series resistivity range is much lower than the peak.
For example, at 10 meters, the effective resistivity is
decreasing to below 10 ohm-meters, less than 1/20th
of that for 80 meters. This is because an increasing
portion of the ground current has become lossless
dielectric current.

antenna system dimensions

The curves of fig. 4 are drawn using the ratio of
the one-quarter wavelength high antenna to the
ground rod diameter as the x-axis. The height of the
antenna is taken as representing the radius on the
ground beyond which practically no ground currents
flow. The curves are for different ground rod lengths.
A possible adverse resonant effect not included in the
approximate equation and which may be important at
10 and 15 meters, is considered in appendix B.

The chart is entered through the x-axis. The ground
rod length is found next. From there across to the y-
axis determines the dimension factor.

Repeating the 80-meter example calculated earlier,
from fig. 3, the ground resistivity factor is 150. From
fig. 4, for g = 2.4 meters, the dimension factor is
about 0.42. The product is 63 ohms, duplicating the
earlier resulft.

0.8+

TICKS ARE FOR
174 A ANTENNA AND
1"DIA. GROUND ROD

Q
2

g=244m

°
hd

¢=3.0m

DIMENSION FACTOR

o
LYY

0+—
0 go 3 S0 100 200 }& 500 I% 2-(% ;(XTO 5000

h  ANTENNA HEIGHT

d * GROUND ROD DIAMETER

fig. 4. Ground rod resistance can be found using this
chart in conjunction with eq. 2.

L

For convenience, a bar is drawn with ticks shown
for each Amateur HF band, locating the h/d for 1-inch
diameter ground rods and quarter-wave verticals. For
other diameters, start with a tick for 1 inch, then move
right or left inversely as the ratio of the 1-inch diameter
to the diameter wanted. For instance, for a 1/2-inch
diameter ground rod, move right to twice the 1-inch
h/d value. Thus at 20 meters, move from a scale of
200 to 400. Then locate g to find the dimension factor.

The curves clearly show that there is a large de-
crease in effective ground resistance as the frequency
increases. The dimension factor from fig. 4 is also
lower for the higher frequencies. Approximate ground
resistance measurements at 10, 15, and 20 meters to
support the results of these calculations will be given
later.
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parallel ground rods

The parallel resistance of two ground rods may be
estimated through a study of the current flow paths.
When there are two ground rods, each receiving half
of the total current, each acts as an "‘image’’ for the
other. This effect causes the resistance of the two in
parallel to be higher than just half of either alone.

The image repels any current flow across a perpen-
dicular plane which bisects the line joining the two
rods. The bisector thus acts as a virtual insulator.
Visualization of the current flow paths from the two
rods is helped by field maps shown in many texts.®
They usually are drawn for static charges, but the field
lines are like current flow lines in sheets.

Near each rod and inside a radius of about half the
distance to the bisector, the effect of the other rod,
while increasing, is small. Inside this region then,
almost the full advantage of separate rods is realized.
A resistance factor of 1/2 will be used.

For the next region, to a radius of the distance to
the bisector, all currents including those which started
out toward the bisector have completed most of their
change in direction. The advantage of separate ground
rods thus decreases in this region. A resistance fac-
tor of three quarters will be used.

Beyond this second region there is very little gain.
To apply the above discussion an estimation involves
first calculating the external resistance for circles
centered around a single ground rod. This is done for
diameters of 2 feet, 3 feet, and so on, using the for-
mula. Such calculations for 80 meters are shown in
fig. 5. Two cases have been chosen as examples, ap-
plying to 4-foot and 6-foot spacings.

For Case 1, the estimate of the resistance using two
ground rods spaced 4-feet apart is shown as 48 ohms
or a reduction compared to a single rod of 27 percent.
For comparison, about 14 radials have a resistance of
48 ohms.® The calculation for the first foot assumed
a 0.5 factor as complete independence, as discussed

66 ohms
330hms 26 00hms
CASE | LFT. LFT

FOR 4 FOOT
SPACING

EXTERNAL RESISTANCE

33 chms ——3t%— 7 ohms 26 ohms ]

ESTIMATE FOR
ZRODSJFIAPART-_> 172 X33 + 3/4 X 7.3 + 26+ 480hms (73 %)

660hme
CASE 2 290hms 21.7ohms  EXTERNAL RESISTANCE
L5 FT. 1.5 FT.
FORE6FOOTSY [ [ T ==
0 37 ohms ——>te—r 7 ohms 220hms ]
SPACING

ESTIMATE FOR
2 RODS 6 FT.APART—> i/2 X 37+ 3/4 X 7 + 22 « 45.Tohms (69%)

fig. 5. Estimation of resistance at 80 meters using two
ground rods.

earlier. The second foot used a 0.75 factor for an in-
termediate effect, while outside that, negligible reduc-
tion compared to a single ground rod was used.

A very large number of rods in the circle could only
approach 26 ohms. Thus two rods accomplish almost
half of the possible reduction.

Case 2 is for rods spaced 6 feet apart. Calculating
in the same manner there is a reduction to about 45
ohms, or a 31 percent decrease. The increased spac-
ing from 4 to 6 feet thus gained another 2.3 ohms.

20 meter measurements

The striking information of fig. 3 and 4 is the ex-
hibition of the beneficial effect of the ground’s dielec-
tric property in reducing the effective ground
resistance. With increasing frequency, the increasing
Q rapidly reduces the resistance.

Elementary but restricted resistance measurements
were made with a double-pointer SWR bridge. The
restriction with this method is that the resistance can
be determined only at a frequency where the SWR
is @ minimum.

Starting with a vertical wire having a 16 foot 9 inch
formula length, the wire was shortened until the
minimum was within the band (final length was 15
feet, 10 inches). Using two rods four feet long and four
feet apart, measurements and calculations were as
follows:

rods SWR R, ohms Rg {calc.)
17D 1.43* 315 27

3/47D 1.33 28.0 30

paraliel 1.18* 19.0 20 (est.)

The addition of a shunt resistor* has reduced the
SWR in the measurements printed in bold type, es-
tablishing that the load was greater than 50 ohms. The
formula for such a minimum SWR, is:

Ry = [(50 x SWR) — 37.5] ohms (3)

These results agree to within a few ohms of the
resistances calculated using the formula. The measure-
ment formula for R, may be optimistic in that the
radiation resistance of the antenna probably decreases
from 37.5 ohms as the wire is shortened for system
resonance.

10 and 15 meter measurements

There was further confirmation at 10 and 15 meters
when measuring with a shorter 2 foot, 3/4-inch
diameter round rod:

calc.
band formutla tuned min. Ry R,
(meters) height height SWR ohms ohms
15 1170~ 99" 1.49 37 33
10 8’ 4~ 77" 1.14 19 17
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Even with a 2 foot ground rod, at 10 meters (10 meter
band) the resistance was about half that at 20 meters
with a 4 foot ground rod.

However, a problem was found when trying to
measure using the 4-foot ground rod. As the antenna
height was reduced, the SWR curve kept the same
slope across the band, reached a lowest curve, and
then increased again. There was no minimum in the
band. Thus the SWR bridge method could not be
used. The lowest SWR, at the band edge for both
bands, was higher than the minimum found for 20
meters.

The lower end of the SWR curve was on the high
frequency edge for 15 meters and on the low fre-
quency edge for 10 meters. It may be that a resonance
in the 4-foot ground rad, acting as an inverted anten-
nain a lossy dielectric prevents the lowest SWR curves
having a minimum in the band. (Further discussion is
in appendix B.) At 10 and 15 meters, for the local
conductivity condition, one-quarter wavelengths are
2-1/2 and 3 feet respectively. Thus the 4-foot ground
rods were above their series resonance. It may be that
an odd number of underground quarter wave lengths
is best.

conclusion

An approximate equation for the resistance of a
ground rod has been derived when using a quarter
wave vertical antenna. It relates the elements which
affect the ground rod resistance and provides a means
for estimating the result of changes in the ground
system. Measurements confirm the importance of the
relative dielectric constant of ground in reducing the
effective ground resistance as the frequency increases.

How well the formula applies to trap verticals has
not been established. Knowing the trap antenna re-
sistance for the subtraction is another problem.

With the use of ground rods only there always is
some power loss penalty. However, sometimes pave-
ments, sidewalks, buildings, or someone else's
property precludes other approaches. Even with such
a restriction, it appears that a system equivalent in
power loss to quite a few radials can be realized —
but it is unlikely that the radiation angle will be as low.

appendix A

derivation of the approximate
ground resistance equation

This equation applies to the antenna and ground rod system
shown earlier in fig. 1. That figure, and fig. 2, defined the physical
characteristics included in the ground resistance formula.

Figure 6 shows in more detail the underground geometry and the
current flow paths assumed. The ground current /, entering the
ground rod is assumed to leave the rod uniformly along its length.
This is represented by the equation:

renfi- i
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——
ASSUMED LINEAR
'DECREASE IN ROD
CURRENT

T=Xo(I-£
o { q)

ELLIPTICAL GROUND CURRENT
FLOW ASSUMED

z=9
hX

dr=9 4x
N d.

fig. 6. Ground current flow.

]

where z is the variable depth from the ground surface and g is the
length of the ground rod.

An elliptical path is shown leaving the ground rod. An ellipse ter-
minates at right angles to both the ground and ground rod. The path
shown leaves the ground rod at z, and ends at x on the ground sur-
face. This sheet, which starts with thickness dz, and is flattened out
in fig. 7, carries the current d/. All such circuits are in parallel and
account for the total current. For any sheet like the one shown, the

current entering is:
-1,
dal = g dz
As discussed earlier, the resistive current portion is:
- I()
digp = dz
gV i+ Q2

The resistance to radial current flow through the parallel resistive
part of the differential ring shown in fig. 7, is:

dR = ¢ - length _ gdr

area 2nrdz

At this point, two simplifying assumptions will be made: first, the
outer radius is just x rather thatn 1.1x, applicable to the eliiptical
perimeter, and second, that the thickness of the sheet remains a
constant dz instead of increasing. These are reasonable because they
introduce opposite resistance changes having a cancelling effect,
and because their effect is in the far region where only a small part
of the total resistance is involved. By integration, the sheet resistance
to a radial current leaving the ground is:

dR Q X dr

= " = _@. o x

dz7p 2nr  2ndz e b
There is an equal differential current in each sheet. Squaring the
current which flows through the resistance and muitiplying by the
sheet resistance just arrived at, determines the sheet power:

In 2 @ X
dP = = dz = o
. (g /“1‘ +‘ Q2 ) 2ndz gt’ b

Substituting

dz = ‘zdx

102 Q X
= ¢ lo Y odx
gh (i + Q2 Ib g b

where the quarter wave antenna height is used as a measure of the
end of the outer region.
Finally, dropping the very small lower limit factor for simplicity,
the approximate ground rod resistance formula is:
P _ @ 1 2h
](‘2 - RR T+ Q)) 2ng [(/Uge d) —l]
where ¢ = ground resistivity
h = quarter wave antenna height
d = ground rod diameter
g = ground rod depth

Q = 55.6fvs 06, X 106



appendix B

ground electromagnetic wavelength

For the Amateur HF bands, the ground is described as a quasi-
conductor because of its relative dielectric constant, greater than
unity.” In such a medium, the velocity of an electromagnetic wave
is reduced, compared to the velocity of an electromagnetic wave
in a vacuum. The physical characteristics which apply to a conduc-
ting medium are:

¢, = relative permittivity (12 to 14 estimated locally)
£, = vacuum permittivity = 8.85 x 10-12 farads/meter
£ = gof, = actual permittivity
1o = vacuum permeability = 4n X 10-7 henrys/meter
o = conductivity - siemens/meter
{7 x 10-3 measured locally)
@ = [/0 = resistivity ohm-meters
w = 2n X frequency - radians/second

[

it

The equation™ for a wave travelling in a positive x direction is:
E, = Ege-vx
where y is the propagation constant and x is the distance. The con-
stant is:
y? = jopo — wlue
It is convenient in the last term to substitute:
a = ew/o

Then y? = wuo (j—a)
But Vja = 4V 1+ a2 (cos§ + jsin@
where 8 = (90° + tan—1a)/2

Finally: y = Vopo 41 + a2 (cos 8 + jsin 8)

Thus y has a real and imaginary part. The real part is associated with
attenuation and the imaginary part with phase. Equating the phase
part to 2n, determines the x which is equal to one wavelength. Thus
the equation for one wavelength is:

2n 1
b= Vwpo VT + a2 -sinf(90° + tan-1a)/2j

This equation has been plotted in fig. 8. The reciprocal of "a” is
the x-axis. The label for each curve uses the variable part from the
left of the fraction above. The left vertical axis is the resuit and gives
the wavelength inside the conducting ground. It always is less than
the wavelength in free space.

AT ROD,
THICKNESS+dx

ELLIPTICAL GEOMETRY x
QUARTER PERIMETER, APPROX. — )/ 14 (ﬁ-) sr<x

FOR 2<<X 8 LIX

fig. 7. Flattened ellipsoidal current sheet.

2

(392Y80m

UNDERGROUND 144 X WAVELENGTN IN FEET

fig. 8. Quasi-conductor wavelength.

The right vertical shows the quarter wavelength in feet, which is
significant for a ground rod.

On the chart in fig. 8, the circled crosses marked 10, 15, and so
on represent the local conditions. Four-foot ground rods were
used, and are very close to a quarter wavelength at 20 meters. At
10 and 15 meters they are much longer. For these, a 2-foot rod was
also used.

A ground rod can be considered to be an inverted antenna in its
own medium, and as an antenna, could have resonant effects. These
were not included in the elementary derivation of the approximate
ground resistance equation which has been presented.

Aside from any resonant effect, there is another viewpoint. The
impedance of the ground rod acts as if it were inductive. The wave
through the earth may be considered as made up of two parts, one
through the resistive medium and the other through the dielectric
medium. The latter travels at a lower velocity than the velocity
through the former, The total wave is the vector sum of the two,
a complex quantity which thus lags in time phase. This is analogous
to the situation in a circuit having resistance and inductance in series,
where the current lags the applied voltage. Therefore, the conduc-
ting medium behaves like an inductive impedance.

The existence of such an inductive impedance is supported by
the frequent comment that a quarter wave antenna is much shorter
than called for by the formula. A shorter antenna develops a negative
reactance which neutralizes the positive ground rod reactance.
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10/160M

THE 10/160M GIVES YOU THAT EXTRA BIT OF
QUALITY THAT REALLY GETS YOU THROUGH
TO THAT SPECIAL DX STATION, OR JUST EN-
JOYING A FULLY RELAXED QSO WITH ANOTHER
AMATEUR THE OTHER SIDE OF THE COUNTRY.
YOUR 10/160M GIVES YOU THE EASE OF OPER-
ATION THAT YOU WANT WITH 4 MEMORYS OR
THE 3 WAY AUTO SCAN, DUAL VFO, IF SHIFT,
CW-W CW-N, HAND MIC AND BUILT IN AC/DC
POWER. ALL BANDS ARE FULLY OPERATIONAL
INCLUDING THE NEW WARC BANDS. YOUR
CHOICE OF EASY OPERATING USB, LSB, CW OR
RTTY IS AT YOUR FINGER TIPS. WITH A FULL
200 WATTS PEP OUTPUT YOUR FINALS ARE
PROTECTED FROM HIGH SWR.

YOUR 10/160M IS ALL SOLID STATE WITH
MODULAR BOARDS THAT ARE EASY ACCES-
SIBLE. A BRIGHT BLUE FLUORESCENT DIGITAL
DISPLAY IS EASY TO READ AT ALL TIMES.
BEST OF ALL THERE ARE NO EXTRA OPTIONS
TOBUY TO GET YOU ON THE AIR, ITS ALL THERE.
JUST TAKE YOUR 10/160M HOME AND 1. CON-
NECT A ANTENNA. 2. PLUG INTO 120V AC OUT-
LET. 3. TURN THE SWITCH ON. 4. SELECT THE
BAND AND FREQUENCY AND YOUR ON THE AIR.
YOUR RECEIVING AUDIO IS CRISP AND CLEAR,
YOUR TRANSMITTED SIGNAL WILL GET YOU A
PRAISE FROM EACH CONTACT. THE 10/160M
GIVES YOU A SUPERIOR TRANSCEIVER THAT
IS UNCOMPARABLE.

MORE INFORMATION IS AVAILABLE FROM
YOUR LOCAL DEALER, OR NCG. CO.
1275 N. Grove St., Anaheim, CA 92806
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15M-MOBILE IS YOURS TO CONTINUE YOUHR
QSO WITH THAT SPECIAL FRIEND WHEN YO
GO ON A VACATION OR JUST GOING TO OF
FROM WORK. A TRULY QRP RIG WITH THE BIG
RIG SIGNAL EITHER CW OR USB. THE DIGITA
FREQUENCY DISPLAY IS EASY TO READ ANLC
YOUR 10 WATTS OR 2 WATTS ON USB OR C
WITH A BUILT IN SIDE TONE, HIGHLY EFFEC
TIVE NOISE BLANKER, AUDIO ALC GIVES DI
TORTION FREE TRANSMISSION. THE VFO BAL
WITH GEARS ALLOWS HIGH-PRECISIO
TUNING. DIGITAL DISPLAY OFFSET WHEN RIT I
IN OPERATION (A MODIFICATION THAT TAKES
5 MINUTES CHANGES THE RIT TO A FINE TUNE
CONTROL). A LARGE S/RF METER IN THE CE
TER AND A TOP 8 OHM .5W SPEAKER, YOUH
RECEIVE AUDIO IS DIRECTED UP.

EXTERNAL SPEAKER AND CW JACKS, MOBILH
MOUNTING BRACKET AND A 400 OHM P
DYNAMIC MICROPHONE. FULL 15 METER BANE
OPERATION FROM 21 to 21.450 MHZ, YOUH
OFFSET FREQUENCY RANGE OR FINE TUNE I3
+4 KHZ. THE SIGNAL TO NOISE SENSITIVI
IS MORE THAN 10DB DOWN AT -6DB INPU
POWER SOURCE IS 13.8V DC, 3 AMPS. TH#
SMALL SIZE WILL ALLOW MOBILE OPERATIO
FROM EVEN THE SMALL CARS, ITS ONLY 9"H
2.5W x 9.5D, THE LIGHT WEIGHT OF ONLY 5.
LBS. MAKES THE 15M A POSSIBLE BAC
PACKERS DREAM.

WITH YOUR 15M YOU WILL NOT HAVE A BI(
EXPENSIVE PIECE OF EQUIPMENT SETTING |
YOUR VEHICLE, IT CAN BE UNDER THE DAS
OUT OF SIGHT.

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.



summer DX

Every season of the year offers ad-
vantages and disadvantages for DX
operation. The winter and summer sol-
stices {days of shortest and longest
daylight} and the equinoxes (days of
equal light and darkness) produce dis-
tinct propagation characteristics that
require specialized operating pro-
cedures.

Summertime DX offers longer high
frequency (10-30 meter) operating
time. Higher MUFs occur earlier in the
day and end later than they did in pre-
vious seasons. In the higher latitudes
(i.e., in the northern hemisphere),
MUFs for east-west and transpolar
paths are highest at this time of year.

But summer is not without its oper-
ating disadvantages: signal strengths
are generally lower, as are midday
MUFs; hop lengths are shorter; and
there’s little one-long-hop transequa-
torial propagation. Amateurs in the
northern hemisphere can expect in-
creased noise QRN as well.

Some of these negative character-
istics of summertime operation can be
turned into advantages. Others can be
overcome. In this column and the
next, I'll discuss these characteristics
and offer some suggestions for im-
proving your summertime DX oper-
ating.

last-minute forecast
The higher frequency bands {6-30

DX FORECASTER

Garth Stonehocker, KORYW

meters) are expected to be best dur-
ing the first ten days of July. During
this time, both long and short skip
openings should be plentiful except on
6 meters, where only short skip open-
ings by sporadic E are possible. Dur-
ing the latter two weeks of the month
sporadic-E short skip will provide the
best openings. The lower bands (30-
160 meters) are expected to be of lim-
ited use during the month because of
summer thunderstorm QRN; the first
of the month may have the better
nighttime openings, and the last two
weeks the better daytime openings if
the solar radio flux is 80 or less, as
expected.

A full moon will occur on the 13th;
perigee (closest approach) is on the
2nd and 30th. The Aquarid meteor
shower starts on July 18, peaks on the
28th, and lasts until August 7 (all dates
approximate, but close). The radio-
echo rate at maximum is about 34 per
hour.

band-by-band summary

Six meter paths will exist during sev-
eral days around local noon by means
of sporadic-E short skip propagation.

Ten and fifteen meters will provide
long-skip conditions in the afternoon
during the peak times of the 27-day
solar maximum. Otherwise, look to
sporadic-E short-skip and multihop

openings around local noon for DX on
these bands. Transequatorial evening
openings do not usually occur in the
summertime.

Twenty and thirty meters wili be open
all day and much of the night. If
twenty does not stay open through the
night, thirty probably will. Sporadic-E
short-skip is also often effective on
these bands throughout the day. Prop-
agation paths to most areas of the
world are possible in a sequence that
follows the sun’s journey across the
sky: east in the morning, south during
midday, and west during the evening.

Thirty and forty meters will be the main
nighttime DX bands this time of year,
although long-skip distances will be
shorter. Sporadic-E openings are
possible during most of the day into
pre-sunrise and after sunset. With
thunderstorm-induced static levels
high in the evening, look to pre-dawn
periods for best results.

Eighty and one-sixty meters are diffi-
cult DX bands during this time of year.
Short nights and high noise levels
hamper DX operation, although eighty
offers slightly lower noise levels. Most
useful openings may occur during the
pre-dawn hours. Sporadic-E propaga-
tion signal strengths may exceed the
static level near sunrise and sunset.
ham radio
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WESTERN USA MID USA EADICRIN UDA

aMT N NE E SE S SwW W NW MDT N NE E SE s SW W NW coT EDT N NE E SE S Sw W NW

VP /=Nt /=N t /=Nt /=N t /=Nt /=N
0000 2012015110 |20(10|10}20 goo |l 20|20 [ 15| 15120 |10 { 10|20 || 700| f ({20 { 20{ 215 (25|20 {10 {10 {20
0100 20120 20%110 | 20§10 | 10 j20*| | 7 || 20 {20 [20*| 20| 20 |10 | 10 | 20 || &0o s00(| 20 | 20{20*| 20|20 |10 [ 10|20
0200 20120120110 (2010|1015 sool 20|20 120} 2020 {10 | 10|20 || o00| J1000|| 20 | 20|20 { 20|20 (10 | 10|20
0300 (20 [ 20 | 20 10 120110 | 10|15 200 || 20120 |20 | 20|20 |10 | 10 |20%* || 1000| § 1100{[ 20 | 20|20 | 20{ 20 {10 | 10 [20*
0400 120 120 ) 20110 2015 | 1015 | Jrew|l 20|20 |20 | 20} 30 |15 | 10 |20* fj1roo| Jr20{| 20 | 2020 | 20} 30 |15 | 10 |20*
0500 120 120 { 20 {10 {2015 [ 15 {15 | frtoo|f 20|20 |20 | 20| 30 [15 | 15 |20*|{r200| § 100{{ 20 | 20(20 | 20| 30 {15 | 15 [20*
0600 20 |30*| 20115 [30 |15 | 15|15 | Jr2e0f| 20 | 30%| 20| 20|30 {15 | 15|20 || roo| [ 20|{20 | 20{20 | 2030 (15 | 15|20
0700 20*130*| 20115 | 30115 |1515 w00 ) 20 | 30* 20| 20| 30 120 | 15120 |} 20 s00|| 20 |30#% 20 | 20| 30 [20*} 15[ 20
0800 20*{30*] 20 |15 | 3020 | 15|20 200 |} 20 }30*1 20| 20| 30 {20 | 15|20 || 3% 4001} 20 |30*] 20 | 20| 30 | 20 |20%*| 20
0800 20*|30*| 20 {20 | 30 | 20 |20*{20 a0 || 20 {30*| 20| 20| 30 | 20 |20%*| 20 || «% 500{1 20 [30* 20 | 20| 30 {20 | 20 | 20
1000 20 {30%{ 20 {20 | 30|20 |20|20 «00 1l 20 | 30*| 20| 20| 30 |20 | 20 | 20 || 5% 804 20 |30*] 20 | 20] 30|20 | 20| 20
1100 120 120 | 20120 |30]20 | 20|20 | §5® || 20|20 {15] 15|30 |20 [ 20|20 || | | "™ || 20 [30* 15| 15| 30|20 | 20|20
1200 20 120 | 15120 | 30|20 |20 |20 801 20120 115]15] 30 |20 | 20|20 || 7] L ®®fl20 | 20]15 | 15|30 20 |20]20
1300 20 120 115120 30|20 |20 20 700 11 20120 | 15| 15| 30 20 | 20|20 || 8% %00(l 20 120115 | 15| 3020 | 20| 20
1400 20 {20 {1520 {3020 |20 |20 8000 20120 {15( 15({ 30 |20 [ 20|20 || ®®] "™} 20 | 20115 | 15| 30|20 | 20} 20
1500 20 120 | 15720 | 30|20 |20 |20 900 11 20 [20 {15 15| 30 (20 | 20 |20 |['o%°| f'"™|{20 | 20| 15 | 15] 30|20 [ 20| 20
1600 20 |20 115 {20 [20}15 |20 {20 | g {2020 |10 | 10]20]15 | 20120 j| "o §2%®)j20 |20]10{10;20{15 2020
1700 120 (20 |10 |20 | 20|15 {20 |20 | '] 2020 10| 10|20 |15 |20 ]20 | 2% 20 120]10(10{20]15]20(20
1800 20 120 | 10 {20 |20 |15 [20*|20 | §2®}1 20(20 {10 10|20 {15 (20 [20 || ™ 20120]10(10120/15120}20
1900 20 |20 |10 |15 {20{15 1520 00120120 [10]10}20j15 |15(20 || *™ 201 20j10410]20]15j15]20
2000 120 120 110 {15 |20 {15%| 15|20 201120120 |10} 10|20 (15 [ 15|20 || * 20 120110 ] 10| 201}15*j 15]20Q
2100 20 {20 |10 {15 |20]10 15120 ¥01120]20 110]10/20)10 j15]20 || ** 20120]10(10]20]101151}20
2200 20 120 {1515 {2010 j15/20 | 1*°|l 2020 |15]15]20]10 }15]20 }j *®° 20120{15]15/20110 1520
2300 120 [20 | 15 156 20110 {1520 s00 (1 20 (20 {15 15120 {10 {15{20 (| *® 201 20115(115120(10(15(20

hours.

while the standard type provides the MUF during ‘normal’

The italicized numbers signify the bands to try during the transition and early morning hours

*Look at next higher band for possible openings.
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Get More Bang for the Buck!

ICOM 745 &) °779%

AZDEN
SPECIAL SALE ON ICOM ACCESSORIES :}'f VIKING
PS-35 Int. Pwr. Supply $144.95
PS-15 Ext. 20 Amp. Pwr. Supply $134.95 Lﬂ'g.,?: am
AT-100 (100w) Automatic Ant. Tuner  $299.95 KLM
AT-500 (500w) Automatic Ant. Tuner  $389.95 CUSHCRAFT
EX-243 Int. Electronic Keyer $ 44.95 ROHN

LARSEN

SPECIAL OF THE MONTH: LARSEN MAG MOUNT 2M % PKG—$36.95 i

CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-535-5050
(IN MINNESOTA- COLLECT)

KENWOOD
ICOM

A SUPER MIRAGE
VALUE KANTRONICS

and Get a SM-6 DESK MlKE FREE (Reg. $39.00 Value) | kox

ON MOST RIGS FOR CASH!

VISA/MASTER CARD = S.A.S.E. FOR
FREE SHIPPING awowe ] E : 'BENCH-TEST%%E
USED EQUIPMENT LISTING

MONDAY - SATURDAY
9 AM to 6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

APPLIED INVENTION

GaAs FE"'I.'E ...;;.mesm

144 MMz — 12 G2 lowes! noise and best price avallable

MGF1100—Dual Gate MGF1202
MGF1203 MGF1402
WGF1203 MGF1404

MGF1412 MGF1801
Full Data and Pricang n Cusrent Catakog

MITSUBISHI X BAND MITSUBISHI GahS FET DRO Modules — Gold
FO-1010X - 10 4 GHz, 1 Smw out, UERT00 Flange $39.37
FOAZ10Y - 11.5 or 12.0 GHe, UER1 20 Flange $39.37

* FO-UPTIKF  Complete Heterodyns'Ax, 10 468 GHz LO $36.22

Can be used for 12.5 GHz terrestrial and DBS
* FO-DP1IKF “DPLEXER" Transcetver Module $430%
* X-Band 15 dBG dee cas! hom antenna (UER1 00} $17.8%

AL THE SOURCE for RETICON Universal Audio Active Fiters

RSA20 degitally programmed switched capacitor audio e 5 785

RS&E21 dual sectian resston programmed SCF §65

RS622 quad section essitor programmed SCT sho7

Ot performs Mational MF 10! Apphcation nates § 200
OPTOELECTROMICS - MITSUBESHI Lasers and Avalanche PI's

Hagh Output IRLEDS, PIN Photodiades, I Phosphor Screens

MITSUBISH BIPOLAR POWER FOR $00/1296
MERF 301 Sebstitwie ZSCZATE, Fi=TGHz 2 JoBNF g 10H: § 150
NEC 64535 direct Siemens BFQ 74 § 966

UNF and Microwave Low Lovs Capacitors
Small signal and transmitting type chips
Loadiess descs, Feadthroughs
STRIPUNE SHUTTLE TRIMMERS (VOLTROMICS) 0125 058008 § 334
-0 SEALED CERAMIC PSTOM TRIMMERS [VOL TRONICS) 0 6 9.0pF § 358
SAPPHIRE TRIMMERS Johanson 0.4-2 SpF $ 947
For WA2GFP preamp Sprague 0 6.4 5pF § 947
Therma Electric Heat Pumps & Sub Minature Cryogenc Fefngerators
IM GX250 glasuitie PC board 0 031 and 0.062
E F_Johnson SMA Connectors
WAZGFP 2304 and WGPO 1296 Preamp Kits

R.C. BOARDS

AND ART SERVICES
PROMPT SERVICE. SEND FOR CATALOG MINIMUM DRDER $5.00
VISAMASTERCARD Accepled CASH prepay take 5% decount FAE:E
SAH * ITEMS (UPS) $3.75 - ALL OTHER ITEMS $2.50 (151 CLASS)
WY STATE RESIDENTS ADD 7% SALES TAX PL».\TES
—
R.0.2 ROUTE 21 HILLSDALE, NY 12528 ENCLOSURES
i WRITE OR CALL
For Literature or Quotes

More Details? CHECK — OFF Page 132

RTTY TODAY

MODERN GUIDE TO
AMATEUR RADIOTELETYPE
by Dave Ingram, K4TWJ

This brand new book is the only RTTY handbook available that covers
all facets of RTTY operation from the ‘‘green key'' generation lo per
sonal computers. Author Dave Ingram, K4TWJ, noted RTTY enthusiast
writes in a personable, easy-lo-understand style that will appeal to all
levels of RTTY interest. RTTY TODAY is fully illustrated with photos
diagrams, RTTY station set ups and equipment 10 help ensure full under
standing of the material. 11 chapters cover: an overview of RTTY opera-
tion, operating parameters, home computers, equipment you can build
dedicated systems and complete chapters on RTTY  SWLing with
frequencies, codes and other helpful hints and tips. Old hme RTTY users
and novices alike will find this book extremely useful

95 illustrations. 1st edition. 8% x 11
Order yours today SB
plus $1.75 shipping

UNIVERSAL ELECTRONICS
' 4555 Groves Rd. = Suite 3 « Columbus, OH 43232

(614) 866-4605

Dealer Inquiries Invited » 189

Let us quote you

on any stage of
your product from
proto types to
production.

FABTRON DIV.
P.O. Box 925

Columbia, TN
(615) 3811143

»~ 134

Custom Mailing Lists on Labels! ‘
Amateur Radio Operator NAMES
Custom lists compiled to your specifications

+ Geographic by ZIP and/or State

* By License Issue or Expiration Date

» On Labels of Your Choice
Total List: 435,000 Price: $25/Thousand

Buckmaster Publlshmg

Whitehall 19

\ Mineral, VA 23117 US A (703) 894-5777
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OUTSTANDING PERFORMANCE
with WOSLEY ANTENNAS

Three element
rotary beam
aerial
10-15-20M
Rated to 300W

Two element
rotary beam
aerial
10-15-20M
Rated to 300W

The Pro-37 follows in the Mosley tradition of high performance. dependability, and quality con-

struction. The Pro-37 is pre-drilled for easy assembly. No adjustments or measuring. Average

assembly is about 1%z to 2 hours. As with all the Mosley antennas we use stainless steel hard-

ware throughout. Rugged construction makes our antenna the cleanest, strongest of its class, no

cluttered elements or boom to cause electrical and mechanical problems down the road. Pul it up 1 8 f
and leave it up. In performances it has no peers.. Il is as broadbanded or broaderbanded than any F W pe
antenna made. Its gain and front to back is as good or better than other antennas in its class, even
those with longer booms. Mechanically we leel it's the best built

The Pro-37 has 7 elements on a 24 foot boom which needs no boom support. It has 3 wide spaced
elements on 20 and 15 not counting the extra driven element. 10 meters has 4 wide spaced
elements not counting the extra driven element. The Pro-37 uses a unique direcl feed system
which enables the driven elements to contribute gain to the antenna, while giving it the broadest
possible frequency spectrum. Clean design makes the antenna easy 10 assemble and erect and
solves maintenance problems. No clutter on the elements or boom. The Pro-37 uses the proven
Mosley traps which on the Pro-37 will handle 2.5 KWDC out on CW. and 5 KWPEP on SSB
We're quite excited abou! the Pro-37 and we know you will be too!

Vertical Aerial, 10 thru 40 no band
swilching is necessary Very por
table and no pipe mount needed

Want 40 Meter L7

Then Try. /

/{/

BROADBANDED SINGLE ELEMENT WANT A HIGH PERFORMANCE TRI-BANDER
Carr be made into 2 element or 3 element later BUT SMALLER?

THEN THE CL-33 IS FOR YOU!

/ * 3 elements on an 18’ boom

* Wide spaced for gain higher than normal size
TRI-Banders

= ] * Uses our Classic feed system
.
/\ / * Rated at TKW CW and 2KW on SSB
.’/

1ew! 7-Band SWL/DX Dipole Kit
for11:13:16:19-25-31-49 meter

FULL SIZE PERFOAMANCE WITH 44° ELEMENT S LSS LES O L T = S=—=ett—t
AND A 20" BOOM
Excellent Gain and Front to Back. Here's a low cost 7-band receiving dipole aerial kit Complete with
Strongest Built 2 Element on 40 Meters that will pick up those hard-to-get DX stations 8 Trap Assemblies
Good Bandwidth. Can be made to 3 element later Everything included...just attach the wires and Transmission Line Connector
you're on the air! Weatherproof traps enclosed in Insulators

Poly-Chem for stable all-weather performance 45 It. No. 16 Tinned Copper Wire
MODEL SWL.7 100 ft. ot 75 ohm twin lead

|2 e
1344 Baur Boulevard St. Louis, Mo. 63132 1-314.994.7872 1-B00-325-4016

. NOW ALL THESE ANTENNAS ARE UFS SHIPPABLE!
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MORE FROM PRO-SEARCH™ ELECTRONICS

ey

NOW THREE MODELS OF OUR
DIGITAL ANTENNA CONTROL

Your Choice Of Center, North Or South

GOOD

PSE-1A, 3A
he "CONTESTER" provides the least expensive
NGITAL CONTROL UNIT WITH COMPLETE COM-
'UTERIZED CONTROL, BUT WITH LESS
"EATURES, than the “DX'ER" and "DELUX"
his unit gives you the curren| position ol your
ntenna digitally In 5" steps. It has 2 memories
nd the command mode, glus single butlon opera-
ion. Tha PSE-1A, "CONTESTER™ comes with a
0 amp continuous duty motor supply. PSE.3A
as a 12 amp power pack
| is nol capable of being modilied to taik or accept
he computer intarface or remote interface
| Is completely shielded and made of the same
uality components as the other models.
he warranty on our unit is one year on materials
nd labor, and ninety days on parts
his unit Is a very inexpensive way to have the best
f both worlds. A real time saver during contests
lands olf operation will save many hours of hang-
g on the rotor. Just a few dollars more than the
anual control box, but worlds apart in state-of
e-art and operation, Price $229.95»

BETTER

PSE-1, PSE-3
The "DX'ER™ is the top of Lhe line of the non.voice
synthesized units, and i3 for the ham who is in
need of more teatures on their controller. It has
"2" digital readouts, ona to show the antenna's
curren! position, plus a slorage readoul which
holds a heading or digitally displays your last pos|
tion, This Is valuable for swiltching between long
path or short path, or checking frant fo bach. or
working between two different stations. a real
lime saver and a nice convenience
The “DX'ER" also has "5 scan functions 090,
90-180, 180-270, 270-360, and 0-360. This is a real
aid in looking for that dogleg opening or peakln? a
weak signal The "DX'ER" has 2 memories for
storing headings, il can be expanded to talk. and
does have the hardware necessary 10 use with the
computer interface
It can be remotely keyed, where verbal confirma.
tion isn't required. Price $382.95°

BEST
PSE-2, PSE-4
This Is the ultimate in rolor controls. Nothing tops
this one
It has all the features of the other modeis, plus It
lalks,. Yes, it talks.
The “DELUX" has a voice synthesizer which con-
tirms your entries, plus lells you your heading as
you enter it and when your antenna arrives
All commands are spoken, plus as your antenna
turns you hear a 400H2 tone going in one direction
and a BOHZ tone in the other. This gives you
sitive verification of movement

his unit, as the others, will combine with the
HAM IV, T2X, and HDR-300, giving you the best
antenna rotor combination you could aver want at
any price. Price $469.00*

INTRODUCING THE ULTIMATE PACKAGE...FROM PRO-SEARCH™ NINE COMBINATIONS OF
OUR CONTROL UNIT AND THE TELEX/HYGAIN* ROTOR MOTORS...
FOR JUST A FEW DOLLARS MORE YOU CAN HAVE THE CONTROLLER OF THE FUTURE TODAY!

Package #1 PSE-1A
| The “Contestar” Package..try one ol these
=LEX/HY-GAIN rotors with our PSE-1A/3A. A
'stem which is low in cost, high in performance

)
\

AM IV* Tax*
E-1A will save you lots of time in your favorite
ntests. No more hanging on the rotor
ntrol..Gives you positive control with DIGITAL
adout plus 2 memories, command positioning,
d single button manual movemen|

Package Special

PSE-1A+HAM IV $369.95
PSE-1A + T2X 415.95
PSE-3A + HDR-300 544.95

*Printed with peemission of TELEXIHYGAIN
Telex Communications, Inc

Package #2 PSE-1/PSE-3

The “DX'ER" Package..Couple this unit with a
rolor and you have the best non talking cantrol we
make. Expandable, plus has § scan functions, 2
DIGITAL displays and RECILAST to check long
path or short path. Has all internal hardware to
plug Into our computer interface. Can be remotely
controlled from accessory jack.

Try this with any of the TELEX/HY-GAIN* Rotors!
This will glve you the broadest of functions with a
mid-range price.

Package Special

PSE-1 + HAM IV §50295
PSE-1 + T2X 548.95
PSE-3 + HDR-300 677.95

© Copyright 1983

Package #3 PSE-2/PSE-4

The “Delux” is the most sophisticated antenna
control unit ever made. With the “Delux" you have
all the lunctions of our other units, plus It
talks..Yes It talks. Not only do you have your
headings digitally dispiayed, but Is also sald as
your antenna stops. All commands are spoken,
plus as your antenna turns you hear a 400Hz tone
in one direction and an 80Hz In the other, giving
you positive varification of movemant. This unit,
when combined with the HAM IV, T2X or HDR-300
gives you the bes! buy anywhere at any price...

Packagae Special

PSE-2 + HAM IV $608.95
PSE-2 + T2X 655.00
PSE-4 + HDR-300 784.00

Controllars also available for other rotors

Prices and specilications subject to change
ul notice or obl

US; and Forelgn Patents

* For PSE, 3A. 3. 4 add $24 50 tor 12 amp
power pack

Write or Call for our Catalog « Pro Search Electronics Co. 1344 Bader Boulevard 51 Louls. Missour) 81132 » 1-314.994.7872 (Missouti) 1-800.325 4016




Japanese Components

LC-7200 STK-1040 TA-7312P
'[8'7250 2TK-1 049 ;:;g} 32
-7800 TK-1070 -
CALL FOR PRICE SHEETS o 0, TS CALL FOR PRICE SHEETS
AN SERIES  METSEEH LA-1388 M SERIES ey ey TA-7315AP 70 SERiES IR 2SC SERIES JEESISRS
N BA-532 - M-5102 STK-2028 TA-7317P 258C-2120
ﬁ,’j“_;ggg BA-536 LA-1460 M-5115 STK-2029 TA-7318P TC%OS%Q; ggggg 25C-2131
AN-210 BA-1310 LA-1464 M-5152L STK-2030 TA-7320P TC-9t % 25C-2153
AN-214P BA-1320 LA-2100 M-51513L STK-2129 TA-7325P TC-91098P 25C-400 25C-2166
AN-214Q BA-1330 LA-2101 M-51514 STK-2139 TA-7328A TC-91258P zgg»aso 25C-2237
AN-225 8U/ SERIES LA-2200 M-51515BL STK-3041 TA-T607A 250401 25C-2238
AN-228W LA-3101 M-51516 STK-3042 TA-7608CP 7SA SERIES 25C-495 25C-2278
AN-234 BU-205A LA-3110 M-51517 STK-3062 TA-7609 25C-608 25C-2365
AN-236 BU-208A e M-51518 STK-3082 TA-7615 25A-562 250845 25C-2369
m-gigpo CX SERIES  JwNESEss MB SERIES TA SERIES A3y FEAEH 25C-730 28C 2an
AN-241P CX-130 LA-3130 MB-3705 TA-7054P TA-7668 2SA-683 25¢-792 25C-2502
CX-143A LA-3133 MB-3712 TA-7061AP : , g 25C-828 28C-2540
AN-2 2SA-684
AN CX-186 LA-3150 MB-3712M TA-7063 JBA SERIES R TINPT 25C-529 25C-2577
CX-187 LA-3155 MB-3715A TA-7066P TBA-800 - 25C-839 25C-2578
AN-247 1 25A-712 2SC-867A
AN-952 HA SERIES IR MB-3730M TA-7070 TBA-810SH 2SA-715 e aar 25C-2579
AN-253 LA-3161 MB-3731M TA-7072 TBA-820M 2SA-720 28C-2580
HA-1125 LA-3201 MB-3756 TA-7073A - q - 28C-945 25C-2581
AN-259 UPC SERIES 25A-733 25C-959
AN-203 HA-113TW LA-3210 MB-8719 TA-7074P 2SA-771 330-980 28C-2582
AN-204 HA-1156 LA-3300 STK SERIES IRGGALAA UPC-16C 25A-773 28C-2695
AN-271 HA-1187 LA-3301 S TA-7109A UPC-20C 2SA-777 25C-998 25C-2705
AN274 HA-1199 LA-3350 STK-0025 TA-7119P UPC-30C 25A-844 280 0e2 25G-2785
AN-277 HA-1203 LA-3361 STK-0029 TA-7120P UPC-554C 2SA-899 251054 25C-2876
AN-295 HA-1306W LA-3365 STK-0030 TA-7129AP UPC-555H 25A-899B e 1oea 25c-3019
AN-303 HA-1319 LA-3370 STK-0039 TA-7130P UPC-566H 25A-913 Sac-1001 28G-3021
AN-305 HA-1322 LA-3375 $TK-0040 TA-7133 UPC-571H 2SA-916 FErbed) 28C-3022
AN-313 HA-1339 LA-3380 STK-0049 TA-7137 UPC-574 2SA-940 25 10m 250 SEHIES
AN-315 HA-1339A LA-4030 STK-0050 TA-7139P UPC-575C 2SA-950
AN-318 HA-1342A LA-4031P STK-0059 2SA-953 25C-1098 28D-24Y
AN-316 HA-1366W LA-4032P STK-0060 2SA-984 25C-1114 280-188
AN- HA-1366WR LA-4050 STK-0080 25A-992 28¢-1115 2SD-198R
AN-328 HA-1368 LA-4051P STK-011 25A-1015 25C-1124 280-287
ANSaIY HA-1368R LA-4100 STK-013 25A-1048 25¢-1162 25D-313
AN:352 HA-1371 L A-4101 STK-014 IN s A 2SA-1075 258C-1165 280-315
HA-1377 LA-4102 P W o W 28C-1172 2SD-325
AN-366P HA-1377A LA-4110 28C-1172B 25D-348
AN-610 HA-1389 LA-4112 28C-1177 28D-350
AN-5111 HA-1389R LA-4120 2SC-1226A 280-371
AN-5132 HA-1382 LA-4121 2SC-1308 25D-387AE
AN-5250 HA-1394 LA-4125 25C-1307 250D-388
AN-5310 HA-1387 LA-4126 28C-1308K 25D-389
AN-5320 HA-1398 LA-4135 28C-1313 2SD-401A
AN-5411 HA-11211 1 A-4137 2SC-1316 2SD-415
mgﬂ g HA-11215 LA-4140 5381 g} 7 2SD-424
AN-S712 HA-11221 LA-4160 STK-015 TA-7140P UPG-576H 25A-1076 AN 25D-425
HA-11223 LA-4170 3 28D-427
AN-5720 HA-112 LA-4175 STK-016 TA-7142 UPC-577C 2S5A-1095 2SC-1342 25D-470
AN-5722 A"} 25 LA 4i8a STK-020 TA-7146 UPC-580C 25A-1102 256-1345 s
AN-5730 HA-11226 STK-022 TA-T157 UPC-592C 25A-1103 25G-1358
HA-11227 LA-4185 » . 8 . 2SD-478
AN-5732 SYK-027 TA-7193 UPC-595C 2SA-1104 23G-1364
HA-11229 LA-4190 g - 25D-495
AN-5753 s CA-4200 STK-032 TA-7200P UPC-596 2SA-1105 25C-1383 e
AN-5763 HA-11 235 CA-4201 STK-035 TA-7201P UPC-1001H 2SA-1106 256-1384 55D.526
AN-6100 HA-11247 [A4520 STK-040 TA-7202 uPC-1020 MR 256-1413 pgred
HA-11251 2 STK-0 TA-7203P -1021 258 SLRIES -
AN-6120 50 A-7203 UPC-1021C 25C-1449
HA-12402 LA-4230 STHKA "~ g 2SD-588
AN-6344 A1 14 LA-4250 TK-058 TA-7204P UPC-1023 25B-22 25C-1501 25D-612
AN-7110 HA-11401 CAag00 STK-070 TA-7205 UPC-1025H 29B-324 250-1507 530613
AN-T114E LA SERIES  JWNPIEN STK-075 TA-7205AP UPC-1026C 258-337 2SC-1589 25D-636
AN-7115E P LA-4422 STK-077 TA-7207 UPC-1028H 2SB-389 25C-1675 25D-638
AN-7120 LA- 11 LA-4430 STK-078 TA-7208P UPC-1031H 28B-411 2SC-1678 23D-685
AN-7130 Lﬁ-1130 LA-4440 STK-080G TA-7209 UPC-1032 25B-507 2SC-1730 28D-667
AN-7145M LA-1150 LA4460 STK-082 TA-7210 UPC-1155 25B-536 25C-1815GR 23D-668
AN-7146M LA-1201 UAa461 STK-083 TA-7212 UPC-1156H 29B-539 256-1826 220-669
AN-7150 LA-1210 Castio STK-084 TA-7214 UPC-1181H 25B-554 280-1881 San-ons
AN-7151 LA-1222 (A2i15 STK-086 TA-7215P UPC-1182H 2SB-§57 25C-1909 250712
AN-7154 LA-1230 STK-415 TA-7217A UPC-1185 25B-560 28C-1913
LA-1231N LA-5700 - 2 - 2SD-718
AN-7156N 4 LA-7003 STK-43011 TA-7220P UPC-1230H 25B-563 25C-1941 250-733
AN-7254 L§'12 0 LA 7805 STK-403M TA-7222AP UPC-1277 2SB-595 2561946 280748
AN-7311 LA-1245 STK-433 TA-7223P UPC-1350 25B-596 250-1947
LA-1320 3 ' - 2SD-824
AN-7363 LA STK-435 TA-7224 UPC-1363C 25B-616 2SC-1956 25D-844
o . A-1352 LB-1405 8YK-436 TA-7225P UPC-1384 2SB-618A 25C-1960 25D-870
BA SERIES LA-1354 STK-437 TA-7226P UPC-1447H 25B.624 25G-1966
LA-1357 LB-1409 _ _ - 28K SERIES
BA-301 A LB-1415 STK-439 TA-7227P UPC-1458C 25B-628 25C-1968 25K SERIES
BA-308 ::Aqgg LB-1416 STK-441 TA-7229P UPC-2002 25B-630 28C-1972 25K-19
BA-311 CA- LB-1426 STK-443 TA-7230P UPD SERIES 25B-633 25C-1875 2SK-48
BA-313 Lﬁ"ags LB-1551 STK-457 JA-7232P - 25B-636 25C-2026 25K-48
BA-511A -1367 > STK-459 TA-7238P UPD-416D 25B-681 256-2028 28K117
BA-514 Li-13es LC SFRIES 0@t TA-7240AP UPD-2716D 258-754 2806-2029 52168
BA-521 o 9 LC-7120 STK-463 TA-7302P UPD-2764 25B-755 25C-2073 25K-241Y
BA-524 LAT1387 LC-7130 STk-s65 TA-7303P 256-844 25G-2075
BA-526 STK-1039 TA-7310 2SB-861

ADDITIONAL ITEMS* + SANYO UHF VARACTOR T

We also carry micro motors. telescopic ! For channel, 1483+ Tumng voltage: - 1t

antennas. AC DC adaptors. transformers st foband wdn

sphitters. magnenc tape hea CEMHL - S x ik

car antennas. car equahzers. ¢ ! VO

speakers. and other items that are ¢

daily . o
‘We can handle any order from Japan direct to you, with competitive prices.

DALBANI CORPORATION

785 EAST 14TH STREET - LOS ANGELES, CALIFORNIA 90021+ U.S.A. » TELEPHONE: (213) 747-6830 747-6856 TELEX: 194654 DALBANI USA
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RIT for the KWM2

Tired of playing leapfrog when
working stations on CW that have rigs
like yours, but lack any clarifier provi-
sion in the receive mode? And are you
tired of working in nets where 20 per-
cent of the operators aren’t exactly on
frequency, and you have to keep leav-
ing the NCS (Net Control Station) fre-
quency in order to read them clearly?
Well, | was — so | decided to add a
clarifier module to my KWM2A (fig. 1).

Most of the necessary parts, with
the exception of a varactor diode, are
probably already in your junk box; the
diodes are quite plentiful and reason-
ably priced.

design approach

No kinks were found in this unit; it
works like a charm, providing about 2
kHz or better frequency swing on
receive.

You can make the swing as much
as you desire by using different types
of varactor diodes or by varying the
size of C7 (see fig. 1), which is effec-
tively in series with the varactor diode.
The diode | used has a capacitance
variation of 4.5 to 22 pF when the bias
is varied from 0 to 10 volts. Many va-
ractor sizes are available from 5 to 10
pF up to hundreds of pF in value.
Choose whatever you need; any of
those in the parts list should suffice.

For the Collins modification | decid-
ed the best place for the power sup-
ply section was in the external power
supply speaker unit. | had never used
the built-in speaker, so | just removed
it and used the space to house a board
with the voltage doubler circuit shown,
using the 6.3 VAC filament supply as
a source.

1 found one lead in the power cable

from the AC power supply to the
KWM2 that terminated in an unused
pin {(power supply end). This is pin 6,
which actually has switched 110 VAC
coming from the transceiver end. |

CR2

ci
Tl’ b
I +
vie }cm icz

3

Ri
ui ' F
1 .
c3 cq
\ R2
\ 3
t
ll
e, 4
’
Ki ' Sw
o K2
TO
RFC R3 CATHODE PIN
ON 6AU6 VFO
TUBE IN
j: c5 I ce CR3 COLLINS PTO
item description
c1,Cc2 500 microfarad 25 voits
C3.C4 100 microfarad, 25 volts
C5.Cé 0.01 microfarad disc ceramic
c7 40 to 80 picofarad NPO
CR1,CR2 1 amp 50 volt diodes
CR3 varicap diode 152236
K1 SPDT smali 12 volt relay
{low current type}
K2 contacts on relay K4 inside KWM2
LAMP small 12 volt low current pilot lamp
R1,R2 2.5K linear patentiometer
R3 10K 1/2 watt
RFC any small RF choke or ferrite bead
sw SPST mini toggle switch
ut 3-terminal 12 volit reguiator

Notes: the value of C7 will depend on how much
frequency swing one desires for the RIT function.
The smaller amount gives about 1.5 kHz spread.
The larger amount up to 3 kHz spread. | used

a 152236 (Japanese part number), but any
varicap that will give a swing from about 10

to 30 pF will work. Others that would be satis-
factory are the 1N950 and 1N955.

disconnected the 110 VAC from this
lead and used it to carry the 15 VDC
from the AC power supply into the
transceiver. | also disconnected this
lead from the T/R relay, K4, in the
KWMZ2, in which it formerly appeared
on relay contact No. 13, and ran it via
shielded wire up through a hole in the
chassis near the VFO unit. This be-
comes the 15 VDC supply to power the
RIT board and regulator circuit. This
leaves a relay arm and two contacts
{No. 12 and 11) unused in T/R relay
K4. | put the arm {(No. 12} to use as
a disable circuit so that during trans-
mit the clarifier is automatically out of
the circuit, regardiess of whether it is
left switched on from the front panel
switch or not. When receiving, this
relay arm furnishes a ground and in
turn activates the RIT control relay.
When transmitting, however, this arm
closes to contact No. 13; this prevents
the confusion that would result from
transmitting with the clarifier inadver-
tently left on and thereby operating on
an undesired frequency. | made the
entire regulator and RIT circuitry on
one small perforated hole board and
mounted it on the two screws on the
back of the Collins PTO. This puts it
as close to the VFO tube (6AUS6) as
possible and permits running a short
lead from the varactor diode blocking
capacitor, C7, to the cathode lead of
the 6AU6 VFO tube. Itisn’t necessary
to enter the PTO box at all. Just wrap
a small solid wire a turn or two around
the cathode pin of the 6AU6 tube and
solder it. Be careful; too much heat for
too long a time will cause the glass on
the tube to crack. Be sure the poten-
tiometers used are the linear taper type
in order to obtain a smooth frequency
swing from stop to stop; one is used
for adjusting the transmit frequency
and should be set somewhere near
mid-range. The other potentiometer is
switched in only when the RIT switch
is on. This potentiometer has a shaft
brought out to the front panel right
over the top of the PTO chassis. This
is your receiving RIT control. If you're
squeamish about drilling holes in the
front panel, knocking out the “‘Collins"
name decal will leave a hole in the
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RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30MHz 12V (*=28YV)

PIN Rating Ea Match Pr
MRF406 20w $14.50 $32.00
MRF412 80W 18.00 '40.00
MRF412A 80w 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422° 150W 38.00 82.00
MRF426* 25W 17.00 40.00
MRF426A° 25W 17.00 40.00
MRF433 13w 14.50 32.00
MRF435* 150w 42.00 90.00
MRF449 30W 12.00 27.00
MRF449A 30w 11.00 25.00
MRF450 50w 12.00 27.00
MRF450A 50w 12.00 27.00
MRF453 s0W 15.00 33.00
MRF453A 60w 15.00 33.00
MRF454 80w 16.00 35.00
MRF454A sow 16.00 35.00
MRF455 60W 12.00 27.00
‘MRF455A 60W 12.00 27.00
MRF458 80w 18.00 40.00
MRF460 sow 16.50 36.00
MRF475 12w 3.00 9.00
MRF476 3w 2.50 8.00
MRF477 40w 13.00 29.00
MRF479 15W 10.00 23.00
MRF485° 15W 6.00 15.00
MRF492 oW 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50W 24.00 55.00

Selected High Gain Matched Quads Available
VHF TRANSISTORS

Type Rating Ea Maltch/Pr
MRF221 15W $10.00 -
MRF222 12W 12.00 -
MRF224 40w 13.50 $32.00
MRF231 3.5W 10.00 -
MRF234 25W 15.00 39.00
MRF237 1w 2.50 -
MRF238 oW 12.00 -
MRF239 3ow 15.00 -
MRF240 40W 16.00 -
MRF245 80w 25.00 59.00
MRF247 BOW 25.00 59.00
MRF260 5W 6.00 -
MRF264 30w 13.00 -
MRF492 70W 18.00 39.00
MRF607 1.8W 2.60 -
MRF627 0.5W 9.00 -
MRF641 15W 18.00 -
MRF644 25W 23.00 -
MRF646 40w 24.00 59.00
MRF648 80W 29.60 69.00
SD1416 80w 29.50 -
SD1477 t25W 37.00 -
2N4427 1w 1.25 -
2N5945 aw 10.00 -
.2N5946 10W 12.00 -
2N6080 aw 6.00 -
2N6081 15W 7.00 -
2N6082 25W 9.00 -
2N6083 30w 9.50 -
2N6084 40w 12.00 29.00
TMOS FET
MRF137 30w $22.50 -
MRF138 30w 35.00 -
MRF140 150W 92.00 -
MRF150 150W 80.00 -
MRF172 80W 65.00 -
MRF174 125W 88.00 -

Technical Assistance & cross-reference
information on CD, PT, RF, SRF, SD P/Ns
Call Engineering Dept. (619) 744-0728

RF Parts Catalog Available 193
OEM & Quantity Discounts

Minimum Order $20 Add $3.50 Shipping
WE SHIP SAME DAY C.0.D./VISAIMC

(L\ORDERS ONLY: 800-854-1927

= WESTCOM

——
= 1320 Grand Ave. San Marcos
(619)744-0728

Calitornia 92069
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panel through which the control shaft
may be passed.

| put the on/off switch and an op-
tional warning light (to let me know
when the clarifier is operating while in
receive mode) below the PTO dial area
near the bottom of the front panel near
the center. You can use the new mini-
toggles or a push-on/push-off mini-
switch and one of the smailer types of
pilot lights. Make sure the relay, K1,
and the pilot lamp are both low-current
consumption devices. If these two
items pull too much current from the
unregulated 15 VDC source, degrada-
tion of the voltage regulator’s opera-
tion could result.

My relay is very small and has the
required SPST configuration. The re-
lay and the pilot lamp pull only about
50 mA of current. | would say that up
to 100 mA could be handled without
any loading down of the 15 VDC sup-
ply. The operation of the clarifier is
straightforward, and has no adverse
effect on the stability of the VFO;
whatever stability existed before will
remain even with the clarifier in use.

| happened to use a 12-volt three-
terminal regulator because that was
what | found in my junk box, but you
could use a 9-volt unit as well, except
for its slightly narrower frequency
range on the RIT. Also, when recon-
figuring the power lead pins, | found
that C108 and R101, which were for-
merly across the K4 relay contacts,
were no longer needed, so | clipped
them out. (Tracing these two compo-
nents in the KWM2 is easy as they are
right behind the K4 contacts in ques-
tion. Note also that the K4 contact
numbering is different in the older
KWM2 than in the later KWM2A series.
On the former, the contacts were num-
bered 9, 10, and 11, instead of 11, 12,
and 13.)

not limited to
Collins transceivers

This modification can be used in
most transceivers that do not have
RIT, such as the Drake TR4, Heath
SB104, etc., by connecting a lead from
the varactor blocking capacitor C7 to
the proper point in your VFO tuned cir-

cuit. This additional capacitance helps
tune the VFO. This in turn will require
you to estimate the amount of capac-
itance your varactor diode will need in
order to cause your VFO frequency to
swing the desired number of kHz.
After adding this modification to the
KWM2, your. VFO (Collins PTO) will
read a little off frequency one way or
the other. Just take a turn or two on
the coil slug, which is on top of the
PTO box and just to the right of the
6AU6 VFO tube. This adjustment cor-
rects the readout for all bands. The
amount you have to adjust this slug is
small and will depend somewhat on
the particufar varactor diode you
select.
Joe Fenn, KH6JF

QRP wattmeter

Prowling around radio swap meets
or surplus stores, one sometimes finds
a Weston Thermo Galvanometer. Be-
cause no one seems to know how they
can be used, they just stay in the junk
pile.

52 OHM COAX

TO QRP
TRANSMITTER

WESTON
BALVANOMETER

Excepl as indicated, decimal
values ol cspacitance ate in micro.
1a:ads (F); others are in picolsr
ads (pF); resistances are in ahma.
k = 1,000 = d

“ Note Use non-mductive /7
resistors. Carbon type
two watt are satislactory.

fig. 1. QRP wattmeter schematic.

A 0-100 mA RF current galvanom-
eter makes an excellent direct-reading
0-5 watt power meter that can be
used with QRP rigs. The internal resis-
tance is 5.2 ohms for 100 mA full scale
reading.

Using three 150-ohm 2-wattresistors
in parallel, and putting the galvanom-
eter in the leg of one of them makes
an excellent wattmeter (fig. 1) with an
accuracy of 2 percent up to 656 MHz.

Ed Marriner, W6XM



John J Meshna Jr, Inc.

19 Allerton Street » Lynn, MA 01904 « Tel: (617) 595-2275

DUAL FLOPPY DISC DRIVES BRAND NEW, dual floppy disc drives made for Digital Equipment Corp. (DEC
model no. RX 180 AB). This beautiful piece of computer hardware consists of
2 Shugart compatible TEAC 40 track, double density, 5%’ mini-floppy disc
drives brand new in the case with their own regulated, switching power supply,
cooling fan & on/off switch. Each unit also comes with a line cord & documen-
tation. These were made for DEC, but are also compatible with other personal
computers such as IBM, TRS 80 models I, II, III, & the Color Computer, and
other Shugart compatible interfaces. Naturally you supply the cables and disc
controller card to suit your particular system. The RX 180 AB runs off of 115
/230 VAC 50/60 Hz. w/out any modifications to the drives. Each system comes
in the original factory box and are guaranteed functional. A blockbuster of a
buy !! Shpg. wt. 20 lb. Stock no. RX 180 AB $250.00

Modified to run with TI99-4A $285.00

HIGH SPEED KSR PRINTER TERMINAL

World famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are
now in stock ready for shipment to you. This has to be one of the finest letter qual-
ity printers ever offered at a bargain price. These terminals can be used as an RS 232
asynchronous communications terminal or used in the local mode as a typewriter.
The terminals were removed from service for upgrading. Highlights of these machines
are: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and
S - lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200
3 : BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype
r [ . ~| with far less racket. They are virtually electronically foolproof as every pc board is
|

ummmm|1||n|:|i

Wy

Pico fuse protected. Should your machine not work, just check the on board fuses &
9 out of 10 times that is where the problem lies. Schematics are provided w/ each ma-
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for
this fantastic printer is only 10% of this: $200.00 each!!! Visually inspected prior to
shipment to insure completeness. Shpd. truck freight collect. $200.00

5 MEGABYTE SEAGATE ST 506 5%’ MICROWINCHESTER HARD DISC DRIVES

The Seagate Technology ST 506 MicroWinchester hard disc drives are identical in size and mounting
configuration to the industry standard 5'4" mini-floppy disc drives. These drives utilize 2 54" fixed
platters as storage media. Each surface employs 1 read/write head to service 153 tracks. The storage
capacity is 5 megabytes formatted ! The voltage requirements are only bvde 700ma & 12vde 1.6 amps.
hardly more than a regular mini-floppy drive. The drives we have are in beautiful condition and look
to be unused. Each one comes with factory literature which includes the pinouts. The ST 506’s will
run with computer systems from Kaypro, IBM, Xerox, and other Shugart compatible interfaces when
used with the proper controller card (not provided). Only 10 pieces in stock, so order early.

Seagate ST 506 Shpg. wt. 91b. $300.00 2/$575.00

IBM model no. 745 NEW IBM SELECTRIC BASED TYPEWRITER PRINTERS

These rugged, handsome printers were made for one of the giants of the computer industry. They
can be used as a standard typewriter or as a printer in a word processing system for true letter
quality printing. Solenoids were added to the selectric mechanism which disabled the manual re-
peat function but still allows electronic repeat functions. It uses standard IBM typing balls. The
voltage requirements are standard 115 vac, 5 vdc @ 100 ma, & 24 vdc @ 4 amps. All are new in
factory boxes, but may require adjustments. We provide literature and schematics with 1 ribbon
& cleaning tools. With the addition of our Centronics to Selectric /0 adapter, you could easily
interface this printer to almost any micro computer system.

Typewriter Printer stock no. RE 1000A $375.00 shpg wt. approx. 80 Ib. shpd. by truck collect.
Centronics to Selectric adapter. Fully tested & operational $245.00 Shpd. UPS 15 Ib.

SHUGART 9[|)1 8" FDD ] BA 279 BATTERIES
We just got in a small lot of nice clean ey
world reknown Shugart 8" disc drives, g;}:se(‘;[us;;ﬂ?: ;_?g:: ggﬂe '
Single side, single density units. Each |y 6v, & 1'%v. Socket is
drive will come with data on using the | made to fit plug from PRC s
901’s in 801 compatible systems which| 8,9,& 10. May fit other rigs
should make them very versatile. Sche- | as well. Current list price is
matics are also provided. Used, good $42.25. Our price is only |
condition. Shpg. wt. 15 Ib. $75.00 $15.00 Shpg. wt. 9 Ib.

M
Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material Send for our free 72 page catalogue jam
No COD’s. Tel. 1-617-595-2275 packed with goodies.

More Details? CHECK — OFF Page 132 v 158 July 1984 1
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THE MOST AFFORDABLE y
REPEATER ?

ALSO HAS THE MOST IMPRESSIVE .
PERFORMANCE FEATURES :

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!I)

— e - A - - ———

JUST LOOK AT THESE PRICES!

FEATURES:

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

e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT £ 12KHZ. HELICAL
10M,6M,2M,220 $eso0 $880 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 $980 AND R451 SPECS IN RECEIVER AD BELOW.

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

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

CALL OR WRITE FOR COMPLETE DETAILS.

SPEAKER AMPLIFIER & CONTROL.

Also available for remole site linking, crossband, and remote base. o CLEAN. EASY TUNE TRANSMITTER: UP TO 20 WATTS OUT
' (UP TO 50W WITH OPTIONAL PA).

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

HIGH-PERFORMANCE
RECEIVER MODULES

4

RAi144 Shown

e R144/R220FMRCVRS for2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
ini-f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

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

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

e R110VHF AMRECEIVER kit for VHF aircraft
band or ham bands. Only $98.

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

amroni s®
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TRANSMITTERS

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

e T451 UHF FM EXCITER 2to 3 Watts on 450
ham band or adjacent freq. Kit only $78.

o VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

e A18 RFTIGHT BOX Deepdrawn alum. case
with tight coverand noseams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

ACCESSORIES

e CORKITS With Audio mixer, speaker ampli-

fier, tail & time out timers. Kit only $38.

e CWID KITS 158 bits, field programmable,

clean audio, rugged TTL logic. Kit only $68.

e DTMF DECODER/CONTROLLER KITS.

Control 2 separate on/off functions with
touchtones®, e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $90

e AUTOPATCH KITS. Provide repeater auto-

patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $80. Requires DTMF Module.

e HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

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

Tell ‘'em you saw it in HAM RADIO!



NEW LOW-NOISE PREAMPS

RECEIVING CONVERTERS TRANSMIT CONVERTERS

n Hamtronics Breaks
: the Price Barrier!
i *

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

FEATURES:

eVery Low Noise: 0.7 dB VHF, 0.8 dB UHF

® High Gain: 18 to 28 dB, Depending on Freq

# Wide Dynamic Range for Overload Resistance

o |atest Dual-gate GaAs FET, Stable Over Wide
Range of Conditions

® Rugged, Diode-protected Transistors

® Easy to Tune

® Operates on Standard 12 to 14 Vdc Supply

® Can be Tower Mounted

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

ECONOMY PREAMPS

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

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

[ ]
® P432K, UHF Kit less case
® P432W, UHF Wired/Tested

HELICAL RESONATOR
PREAMPS

$36

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

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

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

Exciter Antenna
Input Range  Output
For VHF 28-30 144-146
: 28-29 145-146
Model XV2 28-30 50-52
Kit $79 27-27.4 144-144.4
Wired $149 28-30 220-222*
(Specifty band) 50-54 220-224
144-146 50-52
50-54 144-148
Models to cover every practical rf & if range to 144-146 28-30
listen to SSB, FM, ATV, etc. NF = 2 dB or less.
28-30 432-434
For UHF, 28-30 435-437
Antenna Receiver Model XV4 50-54 432-436
Input Range  Output Kit $99 61.25 439.25
P e Wired $169 144148 432-436°
28-32 144-148
VHF MODELS 50-52 28-30 *Add $20 for 2M input
Kit with Case $49 50-54 144-148 L
Less Case $39 ::f'i";ﬁ' ~:~;g
Wlled 569 L:A‘-l-ht 4 27-27.4
146-148 28-30
50-54
28-30
144-148
144-148
50-54
28-30
UHF MODELS 28-30
e e 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
Kit with Case $59 144-148 above. Power levels from 10 to 45 Watts.
Less Case $49 50-54 Several modaels, kits from $78
Wired $75 61.25 ' |
LOOK AT THESE
SCANNER CONVERTERS Copy 72-76, 135- ATT RACTIVE CU RVES!
144, 240-270, 400-420, or B06-894 MHz bands
on any scanner. Wired/tested Only $88. ﬂ
...... !
SAVE A BUNDLE ON /
VHF FM TRANSCEIVERS! // 1]
. - -/' ..,_.-".
Typical Sofocnmy Curves
FM-5 PC Board Kit - ONLY $178 of Receivers and
complete with controls, healsink, etc. Helical Resonalors.
10 Watts, 5 Channels, for 2M or 220 MHz.
w]
IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:
1. Largest selection of vhf and uh! kits
in the world.
Cabinet Kit, complete 2. Exceptional quality and low prices due 1

with speaker, knobs,
connectors, hardware.
Only $60.

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

o Call or Write for FREE CATALOG

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

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

More Details? CHECK — OFF Page 132

to large volume.
3. Fastdelivery; most kits shipped same day.

4. Complete, professional instruction

manuals.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years.

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

65-E MOUL RD. ® HILTON NY 14468
Phone: 716-392-9430

Hamtronics

* is a registered trademark
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book and product

EVIEWS

Palomar Engineers
P-308 preamplifier

Not everyone needs a preamplifier these days
because most of the newest generation of re-
ceivers and transceivers have more than suffi-
cient sensitivity. Some, like the ICOM 751, Yaesu
FT102 and TenTec Corsair, to name a few, have
switchable RF amplifiers already installed. How-
ever, for older solid-state units and for tube-type
radios, preamplifiers can make the difference be-
tween being able to hear the weak station or
missing it altogether.

Another situation that will often require the
use of preamplifiers is when you're using special-
ly designed receiving antennas such as bever-
ages and loops. These antennas aren’t 'gain”
devices and are, in fact, 10-20 dB down from
full-sized dipoles or other types of antennas.
They're used because they're less susceptible to
noise and because they exhibit directivity,

In my installation, the beverages are several
hundred feet away from the station, so in addi-
tion to the low signal input, | also have several
hundred feet of coax to get a signal through. As
you VHF/UHFers know, this is a major problem.
On 160 meters, coax loss isn't nearly as bad as
at VHF/UHF, but a dB here, a dB there, all
add up.

| looked through my 160-meter file to see what
| had in the way of information on preamps and
found several interesting circuits and specs for
commercially manufactured gear. | realized |
wouldn’t have enough time to collect all the parts
| needed to complete the project before the up-
coming 160 meter CQ CW test. So | decided that
this would be a good opportunity to try out a
commercially manufactured preamp, and | gave
Palomar Engineers a call.

Within a few days | had a P-308 preamplifier
in hand to try out.

the unit

The P-308 is one of four dual-gate FET
amplifiers available from Palomar. The P-308 is
designed to be used with receivers and runs off
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110 VAC (the P-305 is the same unit, but it runs
off a 9-volt battery). The P-310X and P-312X are
designed to be used with transceivers and have
a built-in carrier operated relay (COR) that auto-
matically switch the preamp circuit in and out.

All Palomar preamps use a tuned RF circuit
and cover 1.8-54 MHz in four continuous bands:
1.8-4 MHz, 4-10 MHz, 10-23 MHz, and 23-54
MHz. The preamp uses a dual-gate FET and has
a variable gain of up to 20 dB controlled by a
front-panel control. The unit also has a 20-dB
pad included for situations in which you might
have too much gain in crowded band conditions,
where cross mod or overloading the receiver
could be a problem.

One tricky feature about the unit is making ab-
solutely sure that it is properly tuned when in
use. Failure to properly tune the preamp can
result in images or spurs being amplified at the
same time as the weak signal. The RF tuner
stage uses a tapped coil that is switch-selectable
by band and a 150 pF variable capacitor. Careful
adjustment of the capacitor will eliminate this
potential problem.

use

I've used this unit during the last two
160-meter contests and found it to be quite
helpful in bringing those very weak DX signals
up to an audible level. (That doesn't mean| actu-
ally worked them — but at least | could hear
them!) During the contests, careful adjustment
of the capacitor and gain reduction reduced or
eliminated cross mod and overloading, due to
the extremely crowded band conditions. (Last
night | tried to get through the "wall of 4s™ to
work YVBAA. The YV@ was uncopyable without
the preamp being on,)

I haven't spent much time with the P-308 on
15 or 10 meters. | would expect that it would
be useful at that end of the ham spectrum, be-
cause that's the region where many ham re-
ceivers and transceivers need extra "oomph."”

conclusion

If you're looking to pep up an old tube-type
receiver, one of the Palomar preamplifiers may
be just right for you. The attractive silver-gray
front panel and black chassis will fit quite nicely
into any ham shack. The unit weighs approxi-
mately 3 pounds and measures 8 x 5 x 3
inches.

For the name of your local dealer, contact
Palomar Engineers, Box 455, Escondido, Califor-
nia 92025.

Circle F315 on Reader Service Card.
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“The Complete DX’er”’
by Bob Locher, WIKNI

QOver the years there have been some pretty
good DX books, and a few that have been sim-

ply terrible. What there hasn't been is a really
great DX book — until now, that is. Drawing on
the skill and knowledge that earned him one of
the first CW DXCCs in 1975 and has kept him
at the top of that mode’s DXCC Honor Roll ever
since, WIKNI has created a first-class treatise
on the art of DXing that's every bit as entertain-
ing as it is educational.

Of course this should be no surpise to readers
of ham radio or Ham Radio Horizons. Bob's very
popular articles on DXing and DX adventures in
the two magazines were avidly read by all kinds
of people, even non-hams, because they were
well written and entertaining. Hams read them
eagerly because each one of those articles in-
cluded priceless “tricks of the trade’” known but
to consumate DXers. No one, whether newly-
licensed Novice or grizzled DXCC Honor Roll
member will fail to find something useful in Bob's
latest dissertation on DXing. (Even though Bob's
credentials are for CW, what he has to say
applies equally well to other modes as well.
That's why this is a unique DX book,)

The book is divided into two sections, the first
primarily directed to the beginning DXer and the
second for the advanced (200 + countries) DX
chaser. The expenenced DXermight be tempted
to skim or even skip the first. Don’t. It's not
only very entertaining reading, but every page
is laced with those little morsels of DX wis-
dom that always spice Bob's writing. Oh yes,
there are chapters on the basics of listening,
operating, and equipment, but even in those
mundane subjects Bob has sewn some pearls
that almost any DXer, regardless of experience,
will find profitable.

The fun continues in the second half. After
a very practical discussion of the art of QSL-
chasing, Bob launches into “Graduate Hunting”
and later on “Hunting — Again.” Here the reader
learns that a first class station and operating skills
are not always sufficient in themselves. The top
DXer must also bring to the chase the deductive
ability of a Sherlock Holmes, the results of which
Bob demonstrates with some fascinating anec-
dotes. Finally, after a much-needed chapter on
the ethics of DXing and discussions on various
special tools for the DXer, Bob sends the reader
back to the shack to resume the search for that
ever-elusive new one. He'll find him, too, now
that he's been helped along by one of the true
masters of the art.

Those who buy this book looking for beam
heading charts, prefix lists and postal rates are
going to be disappointed — there are no charts
or tables. What it does contain is the wit and
wisdom of DX chasing, written by an acknowl-
edged expert. This book could be the best in-
vestment a DXer could make; | can think of no
higher recommendation!

The Complete DX’er is available from Ham
Radio's Bookstore, Greenville, NH 03048, for
$10.95 plus $2.50 shipping and handling.

WaJuv



NEW

products

ICOM mobile transceiver

ICOM has announced the release of the new
IC-37A 220 MHz ultra-compact mobile trans
ceiver. The IC-37A features: 25 watts/5 watts
low; and measures anly 5-1/2” wide x 1-1/2"
high = 7" deep, offering the same compact de
sign as the IC-27A. 32 PL frequencies are stan-

dard and built-in; nine memories with offset and
PL storage are included. Dial steps are in incre
ments of 10 kHz/5 kHz. Scanning features in-
clude memory scan, band scan, and priority
scan. Dual VFOs and HM-23 Touchtone® and
scanning mic are standard. A speech synthesizer
option is available.

For additional information, contact ICOM
America, Inc., 2112 116th Avenue, N.E., Belle-
vue, Washington 98004.

Circle F317 on Reader Service Card.

H/T amplifiers

Mirage Communications has added two new
low-profile H/T amplifiers to its expanding line
of American made communications equipment.

The B23A (144-148 MHz) and C22A (220-225
MHz) incorporate features that are typically avail-
able only on larger, more expensive amplifiers.
Both feature a built-in receive preamp that de-
livers a 1.5-2.0 dB noise figure, all-mode opera-
tion (CW, FM, or SSB), and automatic anten-
na changeover

Their RF power input range is from 100 mW
to 5 watts; high RF power output (B23A, 2W
in, 20W out/C22A, 2W in, 30W out) makes them
ideal for use with virtually all low-power trans
mitters

They're each backed by a five-year factory
warranty (1 year on RF power transistors) and
a worldwide sales network, and priced at $89.95.

For more information, contact Mirage Com-
munications, P.0. Box 1000, Morgan Hill, Cali-
fornia 95037,

Circle 313 on Reader Service Card.

¥ Fox Tango
' — Filters
N T

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

TOP PERFORMANCE

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

VARIETY

Fox Tango stocks superior CW, SSB,
and AM filters for practically all
Yaesu, Kenwood, and Heath models.
Also for Drake R-4C, 7-line; Collins
75583-B/C, and somme ICOM's. More
than 80% of our filters sell for $60.
Most are designed for easy drop-in
installation. For the others, com-
plete instructions and all needed
parts are included in the price.

INFORMATION

Tell us the make and model of your
sel. You'll get the complete informa-
tion on FT fillers to fill optional
spols, replace your present tired or
inferior stock units or supplement
them with Fox Tango Filter-Cascad-
ing kils. If you phone you can order
at the same time; we accept VISA/IMC
or ship C.0.D. Order direct or from your
favorite dealer
GO FOX-TANGO — 1o be SURE!
Ask the ham who has one.

FOXTANGO CORPORATION
Box 15944, Dept. H
Wes! Palm Beach, FL 33416
Telephone: (305) 683-9587
Dealer inquiries invited
» 136

iy ¢

PRETUNED -ASSEMBLED M FOR ALL MAKES AM -
ONLY ONE NEAT SMALL ATEUR TRANSCEIVERS|
ANTENNA FOR ALL BA- GUARANTEED FOR 2000
NDS! EXCELLENT FOR WATTS SSB INPUT FOR
APARTMENTS! NOVICE AND ALL CLASS
PROVED DESIGN| AMATEURS!

COMPLETE whn 90 . RGS5BU-52 ohm feedine, and
PL259 connector, insulators, 30 1t. 300 Bb. test dacron end
supports, center connector with bullt in lightning arrester and
static discharge. LowSWR over all bands -Tuners NCIT
MNEEDED! Can be used as  inverted V's - slopers - in attics,

bullding tops o narrow Yots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

B0O-40-20-15-10 - - 2 rep - 104 1. -Model 998BUC . $99.95
40-20-15-10 — 2 trap == 54 1. ~Model 100IBUC . . $98.95
20-15-10 meter~ 2 trap- 261t - Model 100TBUC . . $97 95

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA.
(Canada is $5.00 extra for postage - clerical - customs elc) or
order using VISA - MASTER CARD - AMER. EXPRESS,

Give number and ex, date. Ph1-308-236-5333 O9AM - 6PM
woek days. We lht.\ In 2 3 dan ALL PRICES MAY INCREASE
SAVE - ORDER NO Al srtennas guaranteed for | year.
10 day money back lrhl if returned n new condition! Made in
USA FREE INFO. AVAILABLE ONLY FROM

WESTERN ELECTRONICS
Dept. AR- T - 194 Kearney, Nebraska, 68847

BAND TRAP ANTENNAS!

“FOLD-OVER”
TOWERS

I EASE OF INSTALLATION

ROHN “Fold-Over” Towers are quickly and
easily installed. The “Fold-Over” is safe
and easy to service.

Il AoAPTABILITY

ROHN has several sizes to fit your applica-
tions or you can purchase the *Fold-Over"
components to convert your ROHN lower
into a "'Fold-Over"".

I HOT DIP GALVANIZED
All ROHN towers are hot dip galvanized
after fabrication.

I REPUTATION
ROHN is one of the leading tower manufac-
turers, with over 25 years of experience.

Write today lor complete details.

QUALITY STEEL PRODUCTS

ROHN

Box 2000 Peoria. lllinois 61656
U.S.A.
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NEW products

robot color SSTV converter

Robot Research has introduced a new black
and white-compatible single-frame slow scan TV
color converter. Designated Model No. 450C, it
incorporates the latest in microcircuit technology
and represents a significant breakthrough in the
application of microprocessor-based systems to
Amateur SSTV.

Model 450C features touch-sensitive front
panel switches for full station control and several
automatic functions for easy use. Fine tuning,
speed switching and color or black and white de-
tection are automatically accomplished without
operator intervention.

Three selectable 4-bit memory planes combine
to form 4,096 color combinations in a 128 pixel
by 120 line full screen display. Eight diffarent
black and white and color transmission formats
are available with automatic selection on receive.
The unit accepts color or black and white com-
posite video from standard TV cameras and has
RGB, composite or RF modulated video output.

A unique feature of the 450C is the 8-bit paral-
lel 1/0 ports for computer interface and hard
copy picture printing. This analog provides total
access to each individual pixel by a host com-
puter for image processing, transformation, stor-
age and recall, and graphics. In addition, the unit
has provisions to connect to the new robot
model 800C super terminal for color graphics,
SSTV graphics composition, graphics overlays,
and special test patterns.

For further-information, contact Robot Re-
search, Inc. 7591 Convoy Court, San Diego, Cali-
fornia 92111,

Circle £312 on Reader Service Card.

Model 230 decoder

SYT Corporation has announced the Model
230 DTMF mobile decoder for autopatch and
selective call systems.

The 230 DTMF decoder is housed in a com-
pact metal housing for RFI protection. It features
a high-speed precision decoder with wrong-digit
lockout to prevent falsing. It is field program-
mable for DTMF code lengths from 1 to 8 digits.
Call alert outputs are provided for horn, exter-
nal speaker control, and internal call lamp. An
optional internal alert buzzer is available.

For more information, contact Larry Francis
at SYT Corporation, 1220 Barranca, El Paso,
Texas 79935.

Circle #£311 on Reader Service Card.
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pen-type DMM

North American Soar Corporation has released
the new Model 3100 Pen Type DMM, offering
25 percent greater range capability anda 3 1/2
digit LCD readout with annunciators that are said
to be 50 percent larger than similar units pre-
sently available.

Model 3100 is fully autoranging and can meas-
ure DC volts from 0.1 mV through 500 volts on
five ranges, AC volts from 1 mV through 500
volts on four ranges and resistance from 0.1 ohm
through 20 Megohms on six auto-ranges. This
dynamic range capability is made possible by use
of Soar's custom 80-pin flat pack chip. Use of
this state-of-the-art circuit allows fast, stable
readings to be obtained. The Model 3100 has an
audible continuity check feature that indicates
a circuit is continuously conductive by beeping;
the beeper reaction time is 0.4 seconds or less.
A “"Data Hold" switch is provided for freezing
a reading even though the test probe is removed
from the test point.

The unit is supplied with two interchangable
test points, one uninsulated 1/2 inch and one
2 3/4 inch insulated extension tip, safety type
ground probe with slip-on insulated alligator clip,
and two batteries. The Model 3100 is priced at
$49.99.

For further information, contact North Ameri-
can Soar Corporation, 1126 Cornell Avenue,
Cherry Hill, New Jersey 08002.

Circle 310 on Reader Service Card.

Transi-Trap™

The new Alpha Delta Model ACTT AC Transi-
Traar;r""I is a direct plug-in-the-wall AC surge
protector providing two 120 VAC sockets, status
light, circuit breaker, and a three-stage automatic
surge protection circuit. The Model ACTT pro-
vides both transverse and common mode pro-
tection with a hot-to-neutral,, neutral-to-ground
and hot-to-ground 6000 volt, 2000 ampere surge
discharge self-restoring high speed circuit. The
configuration of the Model ACTT also protects
equipment plugged into any other common
branch AC wall outlet down line from the ACTT.
The unit is UL listed and is priced at $29.95.

For further information, contact Alpha Delta
Communications, P.O. Box 571, Centerville,
Ohio 45459.

Circle F307 on Reader Service Card.

computer prototyping board

The “eZ BOARD" is a solderless system for
building experimental add-ons to interface with
personal computers. Its features include a glass
epoxy printed-circuit board mounted with a set
of solderless breadboarding units. Four separate
distribution buses with fifty tie-points each can
be used for power, ground, clock lines, reset
commands, and other purposes. A four-position
DIP switch is mounted on the board. Each switch
position connects to a set of the tie-point block
sockets on either side. A flat ribbon cable con-
nects the board to the computer’s bus expan-

sion slot. The breadboarding area consists of
1460 tie-points with a capacity of sixteen 14-pin
DIPs. Components with lead diameters up to
0.032 can be plugged in with ordinary solid hook-
up wire.

Models IPC, APC, and CPC are available for
IBM-PC, APPLE and Commodore, respective-
ly, and all other hardware-compatible computers
of similar types. Models for other computers will
be introduced during 1984. The retail price for
the entire system, including cable and connec-
tors, is $174.95 plus $5.00 shipping.

For further information, contact Sabadia Ex-
port Corporation, P.0O. Box 1132, Yorba Linda,
California 92686.

Circle £308 on Reader Service Card.

VHF/UHF diplexer

If you operate VHF and UHF, you know that
long coaxial cable runs will reduce your power
to the antenna significantly. You also know that
low-loss coaxial cable is quite expensive. So
what do you do if you want to operate both VHF
and UHF without using a lot of expensive coax
to feed your antennas? Microwave Filter has
come up with an answer: the Model 4525
diplexer.

But what's a diplexer? A diplexer either com-
bines or splits RF signals; for example, you could
use one diplexer in the shack to combine RF from
your 144 MHz and your 420 MHz radios. These



combined signals would then be fed through just
one coaxial cable to the top of the tower, where
a second diplexer would be located. This diplexer
would again split the signals and route one to
the 144 MHz antenna and the other to the 420
MHz antenna.

The Model 4525 diplexer, priced at $104.50,
is designed for the 144 and 420 MHz bands. With
insertion loss less than 0.4 dB, it's designed to
handle up to 200 watts of RF.

For more information, contact Microwave Fil-
ter Company, 6743 Kinne Street, East Syracuse,
New York 13057.

Circle F309 on Reader Service Card.

Design Kit™ Series

Communications Consulting Corp. has an-
nounced the availability of its General Purpose
Design Kit™ series. The series currently con-
sists of an RF design kit, communications design
kit, and a PLL design kit.

Most software packages available for desktop
computers are concentrated in the area of com-
puter aided analysis. The important area of cir-
cuit synthesis is frequently overlooked. In intro-
ducing the Design Kit™ Series, Communica-
tions Consulting Corp. has made these very
powerful tools available for the HP series
98458/ C, the HP 9000, series 200 and series 500
(Model 9020). They all consist of a universal
mathematical function plot and a frequency
selection for minimum IMD products in mixers
and relevant programs.

The RF Design Kit™ includes software for a
universal mathematical function plot; frequen-
cy selection for minimum IMD products in mix-
ers; optimization of noise figure or intercept point
of cascaded amplifiers, mixers, and filters; deter-
mination of noise figure from S/N ratio; com-
pensated wideband transformer; equalizers;
quarter and half wavelength UHF oscillators; and
design of microwave striplines.

The Communications Design Kit™ contains
software for a universal mathematical function
plot; frequency selection for minimum IMD prod-
ucts in mixers; dual loop AGC with group delay
correction; digital filter design program; complex
impedance of electrical short antennas; anten-
na array pattern with all driven elements; and
quarter and half wavelength UHF oscillators.

The PLL Design Kit™ includes software for
a universal mathematical function plot; frequen-
cy selection for minimum IMD products in mix-
ers; optimization of type 2, second order loops;
optimization of type 2, third order loops; op-
timization of type 2, fifth order loops (these pro-
grams include BODE plot, lock-up calculations,
and component selection); general analysis of
PLL circuits; and quarter and half wavelength
UHF oscillators.

For further information, contact Communica-
tions Consulting Corp., 52 Hillcrest Drive, Up-
per Saddle River, New Jersey 07458.

Circle F306 on Reader Service Card.

Design Kit™ is a registered trademark of Communica
tions Consulting Corp

ANTENNAS & TOWERS

THIS MONTH’S FEATURES:

HY-GAIN EXPLORER-14 — $264.95 HY-GAIN TH7DXS — $399.95
CUSHCRAFT A3 — $202.00 CUSHCRAFT R3 — $254.95
BUTTERNUT HF6V — $106.00

{Accessories in stock)

M Bn'.um
NEW Hy Gan s > A0 Pric
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A $202.00 AS0-5 $74.95 ARX-2B 53495
A 264.95 617-B 189.95 ~ Al47-11 4495
/’Q‘ 67.95 3219 88.00 : A147-22 119.95
N 67.95 214B 73.00 416TB 54,95
X 254,95 220B 88.00 Al44-20T 6495
_ 49.95 410B 5495 A144-10T «.oo

! 87.95 424B 7495 Al4T-MB

95.00 Stacking & Quad Kits!

402D 26995 Hﬁ_ﬂm‘ @ ;I

THIDXS $399.95 -
THSMK2S 34995 ISAVI/WBS  $89.95 <. ROTORS: =

Explorer-14 26495 14AVQ/WBS 6195 =4 " AR40 $87.95
QK-710 add-on 7495  12AVQ-S 4495 D45l 11995
3925 Conv. Kit 12995  14RMQ 3495 HAMAV 19250
204BAS 22495  I8HTS 395.00 T2X 239.00
205BAS 29995 V1S 36.95 HDR-300 450,00

AR ARTATAL ALARTAT A

TAPTAPTARTIRHPTID /-

TN,

WIRE & CABLE (Coax quality guaranteed, 95%-plus shielding)
RG-213/U $0.29/h1. Rotor cable-standard 450 ohm line $.09/Mt.

RG-E/U 028/ (6-22, 2-18) 0.8/ 14 ga. copperweld
RG-8/U foam 027/ Rotor cable-hvy. duty (sohd) 0.10/f.
RG-8X 0.15/1t. (6-18, 2-16) 0.32/f1. 12 ga. copperweld

(sohd) 0.12/h1.
6 Unarco-Rohn

hygain

We stock 25G, 456, HBX, & HDBX owers. Let us bd the self-supporting
All accessories available. FOLD-OVER crank-up tower of your choice with
towers shipped freight pre-paid to your QTH! the accessories you select
25G $46/sect. HBX48 $250.00 HG-37SS  $625.00
0 109/sect. HBXS6 320.00 R
FOLD-OVERS: HDBX40  230.00 HG-54HD  1459.00
Get our quote HDBX48 315.00 T HG-TOHD 230000
& save! ‘;hlppvd freight pmd. Order tower with Hy-Gain

antenna, rotor & other acgessories, Receive free

shipping on all

A tower is a major investment of time, money, and sweat. To be certain you get what you
want and need to complete your installation, first time around, we suggest you write us with
your itemized needs and get our written proposal. A few extra days now can save weeks of
frustration and waiting later.

@ rf enterprises

Route No. 7

Prices subgect 1o change without
notice or obligatuon. Minnesota
resdents add 6% wmx, Shipping not
included except as indicated

St. Cloud, Minnesota 56301
(612) 255-0855

- -

PUNCH THRU THE PILEUPS
WITH 10X MORE TALK POWER

ALSO IN STOCK:

Kits for HF, VHF & UHF
Test Equipment Kits
Toroids, Rods & Beads
Resistors & Capacitors
Antenna Components

Increased talk power: Up to
15 dB, adjustable (10 dB rec-
ommended under most oper-
ating conditions)

Frequency response: 350
Hz — 2.4 kHz at 3 dB down
(200 Hz — 3 kHz at 12 dB

down)

Harmonic Distortion: Less
BAND than 12% at 1 kHz with 10 See Catalog
SPEECH g Rocuies, 12 Vidc-at 200 A
Eﬁ“ggggg“ ; 1984-85 CATALOG 50¢

RADIO1

Box 411H, Greenville, NH 03048
(603) 878-1033

plus $3.00 shipping & handling
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BEST BUY!

EASY-TO-ASSEMBLE KIT
freight prepaid

only s660 o0 in 48 states

40 ft. M-13 aluminum tower and FB-13
fixed concrete base (beautiful!)

Othersiz es al comparable savings
HAZER - Tower Tram System
Lowers antenna with winch. Com-
plete system comes to ground
level in upright position

HAZER your Rohn 20-25G

H-3 —8sgft anl $213.00 PPd
H-4 — 16 sq.ft. ant $278.00 PPd.
H-5 —12sg ft_ant (for M-13 above) $302.00
PPd All Hazers include winch, cable & hdw
TB-25 — Thrust bearing $42.50
3-8 EE %" x 6 forged steel eye and eye
tumbuckie $10.75
6" diam 4 It long earth screw anchor
$12.715
+ 0D — 7x7 Awrcraft cable guy wire 1700 ib
rating .12 .

115 VAC winch - 1000 Ib. load
Manual winch 1000 Ib. capacity
Manual winch 1400 Ib capacity

Pulley block for 3/16 cable $5.85

50° M-185 18 inch face aluminum tower

stainless bolls HAZER TB-25 bearing and
ninged base sy stem $1523.00 ireight prepaid
25860 — Martin Super Tower (nothing eise

compares) B0 galv steel totally freestanding
in 100 MPH wind with 30 sqfl. antenna
$2092.00

Glen Martin Engr.
3 P.O. Box H-253 e
N ?: Boonville, Mo. 65233 &
B A 816-882-2734 T

e by e Amvarican Mac Rukay Lawgis

STATE OF
THE ART

The 1984 Edition of The Radio
Amateur’s Harnidbook carries on
the tradition of the previous edi-
tions by presenting 640 pages of
comprehensive information for the
radio amateur, engineer, tech-
nician and student. Paper edition:
$12 in the U.S., $13 in Canada,
$14.50 elsewhere. Cloth; $17.75 in
the U.S., $20 elsewhere. In
U.S. funds.

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST
NEWINGTON. CT 06111
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products

7-21-50 radio

The new 7-21-50 from NCG is an all solid-state
radio that covers the complete 40 and 15-meter
bands and from 50 to 50.5 MHz on the 6-meter
band. All bands operate in either the SSB or CW
made; PLL circuitry in the VFO ensures drift-free
operation. The transmitter runs 26 watts PEP and
utilizes balanced modulation for clear, crisp SSB
audio.

Designed with extensive TVI suppression to
minimize TVI problems while operating on a well
matched 6-meter antenna, the 7-21-50 is small
enough to be used mobile or portable, and offers
additional features for use as a base station radio,

il AL 0w w

too. No external power supply is required. Tech-
nician class hams will find the 7-21-50 to be well
suited to 6 meter SSB and 40 and 15 meter CW.
The 7-21-50 comes complete with an internal
AC/DC power supply.
For additional information, contact NCG, 1275
N. Grove Steet, Anaheim, California 92806.
Circle 316 on Reader Service Card.

computer-controlled scanner

Electra Company has announced that the
Bearcat®™ CP-2100, said to be the first scanner
radio designed as a peripheral for today's popular
personal computers, is now available in versions
compatible with the IBM Personal Computer,
Atari 800, Apple Il and lle, Osborne and Com-
modore 64 personal computers.

The CP-2100 can monitor live police and fire
calls, emergency and Amateur Radio transmis-
sions, Coast Guard rescues, and aircraft
communications.

Each of its 200 channels can be programmed
to display the source and location of a transmis-
sion, 10-codes, phone numbers and more.
Whenever a broadcast is monitored, the infor
mation progammed into the channel will auto-
matically appear on the screen. For scanner en-
thusiasts, the Bearcat CP-2100 can eliminate
pages of cumbersome frequency lists. In the
newsroom, it can help news crews be dispatched
to the scene of a story with less confusion.

Its 200-channel capacity is three times that of
the most sophisticated programmable scanners,

The Bearcat CP-2100 is also the first scanner to
feature multiple priority levels. Users can select
up to three different priority frequencies so most
important calls will be heard first. During a pri-
ority transmission, the video monitor will flash
to alert the listener. "“Search/Store/Count” lets
users search frequency ranges of their choice
for active channels. The scanner will automati-
cally find all active frequencies and store them
in separate memory without the need for the
operator to be present. The count register shows
how many transmissions were noted on each
active frequency. In addition, every channel in-
cludes four auxiliary settings which can be pro-
grammed to activate tape recorders, alarms and
other optional equipment whenever a call is re-
ceived on the programmed channel.

Other features include patented '“selective
scan delay,”” “automatic lockout,"" “automatic
and manual search,” and patented "‘track tun-
ing.” Frequency coverage includes 10, 6, and
2-meters, and 70-centimeter Amateur; VHF Low
and High; VHF Aircraft; UHF and UHF-"T""; and
Military Land Mobile bands.

The Bearcat CP-2100's basic package includes
the radio, AC adapter, plus a special telescoping
whip antenna with 20 foot coaxial cable and
mating BNC connectors. A custom 5-1/4 inch
program diskette, custom interface cable, and
manual are packaged separately for compatabili-
ty with different models of computers. The soft-
ware can be user-modified to suit individual
needs.

The suggested retail price of the Bearcat
CP-2100, including both hardware and software
packages, is $499.95. For additional information,
write Electra Company, 300 East County Line
Road, Cumberland, Indiana 46229.

Circle F304 on Reader Service Card.

VIC-20 programs

Three new HAMWARE programs developed
by John Vesty Company are said to extend the
utility of VIC-20 computers to logging and QSO
operations.

Ham List serves as a memory jogger during
a QS0, quickly searching for a call and displaying
data on file. The program provides for the con-
venient addition, revision, or deletion of entries,
and a screen-review of the list.



Quick Log provides automatic logging of data
and time, and search by call or QTH. The list
can be printed, saved to tape, or screen-reviewed
as desired. Time is displayed on the menu page.

QS0 Manager combines a ten-minute identi
fication timer and a 24-hour clock, with a screen
based notepad for use during a phone or CW
QS0. The notepad incorporates a word-wrap
routine to eliminate broken words at the end of
a line. The timer can be set, reset, or cancelled
at any time.

The three programs are available on tapes, and
are designed for use with both unexpanded and
expanded VIC-20 computers. The capacity of the
logging programs ranges from 100 to 700 entries
maximum, depending on the memory expansion
used and the length of individual entries.

For further information, contact John Vesty
Company, 415 Elm Street, Fayetteville, New
York 13066.

Circle £303 on Reader Service Card.

support system

“Lightfoot,”” a new antenna support system
that evenly distributes loads to rooftop struc-
tures, features a pedestal that holds a tower/
elevator suspended above the roof with three ex-
tended legs secured to the roof structure on
mounting pads at the outer ends.

This design is said to reduce roof load by as
much as 65 percent over conventional rooftop
systems.

Once in place, an elevator track allows the ar
ray or rotator to be lowered to comfortable work
ing height by one person in minutes. The height
is 23 feet, pedestal radius is 13 feet. The
aluminum unit weight is 640 pounds; the steel
unit, 1400 pounds.

Designated RM-20, the system is available in
either steel or aluminum. Additionally, the RM-20
is available in combination with antenna arrays
and rotators, as well as a power winch system
for raising and lowering.

For further information, contact Sabre Com
munications Corp., 117 Main Street, Sioux City,
lowa 51102.

Circle 302 on Reader Service Card.

VIC 20 & C64 USERS

A Powerful MSO!

Now you can own your own MSO! Your computer and
any interface plus our menu driven, machine lan-
guage Radio Bulletin Board Service software will give
?ruu and your M5S0 users a powerful mailbox with the
ollowing features

® Read, wnte & delete messages

e List a directory of all messages

® Scan directory of messages

» User selectable baud rates

* Automatic date and time keeping

* Automatic time out feature

® Automatic 1D of your call

® Automatic indication of memory used

* 3 modes - M5S0, SYSOP & Direct RTTY

* Works with or without disk drive

o Specifically for VIC 20 (B k min) or C64
Software package includes — manual, program dis-
kette or cassette and interface cable

$49.95 plus $1.90 postage
(Kantronics interfaces add $5.00)
Ph. (818) 957-7550
Vid-Com
Communication
3131 Foothill Bivd ., #H « La Crescenta, CA 91214
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the smarter SANTEC
ST-142 289

For 2 Meters
Free $9.95 Mob. Quick Charge Cable
We Stock ALL Santec Accessories'

S$T-222...9299 ST-442...5319

‘] KD FM-2033

289%

KDK 220, 440, 6M-Call-Availability!
FREE UPS Brown Shipping-Add $1.65 for COD

with Touchtone Mike
and Mobile Brocket

N.C.Res. Add 4' 1% Sales Tax. Sorry No Cords.

WEL Z W8 e =
TOKYO HY-POWER AMPLIFIERS

The Nation's Largest Mail Order Santec Dealer

WILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. H
COLFAX, N.C. 27235 » 196
(919) 993-5881 Noon to 10 P.M. EST

[ Our 5th Year

BUY ¢ SELL
TRADE |
ELECTRONICS/
IN s

NUTS & VOLTS

The Nation’s /1 Electronic
Shopper Magazine
PO BOX I111-H * PLACENTIA, CA 92670
(714) 632-7721 s 169
Join 1000’s of Readers Nationwide
Each Month
U.S.A. SUBSCRIPTIONS
$ 7.00 - | YEAR 3RD CLASS MAIL
$12.50 - | YEAR IST CLASS MAIL
$25.00 - LIFETIME - 3RD CLASS MAIL

e With Free Classified Ad (o)

TUBES, SEMICONDUCTORS, IC’'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

0A2..... . .. 32,75
JCXBO0AT..... 242.00
i || 7 S——— 115.00
3-500Z........ 90.00
4CX2508/7203........58.00
4CX1000A/8168.....430.00
4PR6OC/B252W ..... 295.00
4X150A/T034 .......... 45.00
SAR4.......ccoeeeiennnninn. 6.24

5C22...

—

b mmm Ee nea soou ©

.. 12,95

o 11.50
MRF-453.... ....19.95
MRF-454/A ... .. 19.95
MRF-455/A.............19.95
2N60B4 .................. 15.00

: VNvUS  WWOM  [oow) O &

Full line of Sylvania ECG Replacement
Semiconductors Always in Stock

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-
count Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Out of Town, Please Call
Toll Free: 800-221-5802 and Ask For
“ABE"

]
L I%A
)

TRANSLETERONIC
N4 INC.

1365 38th STREET, BROOKLYN, N. Y. 11218H

Tel. 212-633-2800/Wats Line 800-221-5802
TWX 710-584-2460 ALPHA NYK.
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Clean up the
radio/computer
Clutter.

For less than $250
you can make your
investment in yourself
pay off!

Chances are you have spent a couple
thousand dollars on setting up a comput-
er system that gets a lot of your work
done. But sometimes it gets to be work
to work at it.
| know that when | have to move two pro-
gram manuals and a pencil holder to boot
up the disk drive, it is work. When there
is an unlabeled floppy (that | am going to
identify some day) on top of the monitor
and the business check-
book is on top of the printer
. and | will remember (I
hope} before the next “re-
port” comes through .
that is work.

| found the annoyance of my own “com-
puter clutter” was even worse than the
extra work the disorder created. And that
is when | started looking for some practi-
cal furniture for my computer set up. Since
| had already spent a lot of money on the
system itself, | was really dismayed when
| found out how much it would cost to get
a decent-looking desk or even a data table
for my equipment. $400 . . . $500. . . even
more for a sleasy unit that looked like junk!
In fact, it was junk! And it took a long time
for me to find something that was really
worth the money . . . and more.
A lot of my working day is spent with my
computer, and | will bet a lot of your time
is too. So | figure a "home” for my sys-
tem—a housing that is good looking as
well as efficient to work at—will pay off
two ways:

1. Less work: an efficient and orderly lay-
out will save me time and energy.

2. Personal satisfaction: good quality fur-
nishings look better; they just plain feel
better to work at too.

So imagine how good | felt to find the

“Micro-Office” Work Center! These are

fine pieces of computer system furniture

that make my office-at-home as pleasant

a place to work as it ought to be. And the

biggest and best surprise is the low, low
price for such good quality.

Here is what you get—all for only $249.50
plus shipping.

» Mar-resistant work surface. Your choice
of oak or walnut grained. Work surface
height is adjustable to your keyboard, your
chair, your height.

o Two shelves plus work surface exten-
der. Both shelves tilt to lock in position so
that monitor faces you—in a position that
does away with screen glare squinting and
neck craning forever. Retainer bar keeps
equipment from sliding off shelf. Snap-in
bookends hold reference manuals and
programs.

e Strong, sturdy and steady. All-steel
welded frame construction is concealed
by top-quality wood grain surfaces with
finished trim. Adjustable floor levelers in-
cluded. The work center is really a piece
of fine furniture.

o There is no risk in buying from us either.
We will make a full refund of purchase

MICRO-OFFICE

- WORK CENTER

price plus shipping charges if you return
the workcenter within 30 days for any rea-
son whatsoever. In addition, the product
is warrantied for any defects in materials
or construction for a full year from date of
purchase. This is a no-risk investment in
your own productivity and work efficiency
that will pay off for years to come—even
if you do not yet have a microcomputer of
your own.

e Take your choice for your own work
center decor:

Order 48-inch unit in walnut, #2KP0-945,
or in oak, #2KP0-947. Only $249.50 for
each unit plus $20.00 shipping charge.
On orders for two or more units at the
same time, shipping charge applies to only
the first unit ordered. Shipment made
UPS, so we cannot ship to post office
box. lllinois residents please add $15 per
unit sales tax. Please allow 10 extra days
for personal checks to clear. Sorry—at
these special offer prices we cannot ship
c.0.d. or bill direct.

CALL TOLL FREE TODAY WHILE SUPPLIES LAST: 1-800/323-8064.
In Wiinois call 1-312/251-5699. Or mail check with order to:

Micro-Mart Distributors

Dept. HR » 1131 Central Street * Wilmette, IL 60091
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Ten-Tec Century 22

Ten-Tec has just released its newest radio, the
Century 22. The Century 22, an update of the
popular Century 21, features the latest in solid
state RF technology. The design concept is a low
power, gimmick-free, CW only radio. Ideal for
beginners on a budget — as well as for estab-
lished hams as either a second set or mobile radio
— this new unit offers full QSK, 50 watts of RF
input power, a six-pole audio filter, linear crystal
mixed VFO and covers the standard five bands
80-10 meters plus the WARC 30-meter band.

The Century 22 also features receiver sensitivi-
ty of 0.5 uV, offset receiver tuning, automatic
gain and level control, adjustable side tone, CW
and SSB or receive, and SWR and forward
power metering. The unit weighs just 6 pounds
(2.7 kg) and measures 4 x 10 x 10.5 inches (10.2
x 25.4 x 26,67 cm). It has a rigid metal chassis
with molded front panel and aluminum back, top
and bottom. It includes 28 transistors, 24 diodes,
and 7 ICs. Frequency tolerance is + 5 KC of dial
reading, (+2 KC when using the optional
calibrator). The Century 22 is priced to fit the
beginner’s budget at $389. The optional 110 VAC
to 12 VDC, 5-amp power supply is $89 additional.

For more information, contact Ten-Tec, Inc.
Sevierville, Tennessee 37862.

increased weather
protection

The improved NMO series of antenna hard-
ware from Larsen Electronics features an extra
lip around the bottom of the coil, providing a
place for an 0" ring. The ring surrounds the
threads that tighten to the vehicle surface,
eliminating the chance that water may be drawn
through the threads, decreasing performance
and corroding mounting hardware. This im-
provement is said to make a difference in areas
where antennas are constantly exposed to heavy
rain, and to offer additional protection under less
severe conditions as well. All NMO-series VHF
and UHF products now incorporate this change;
LM and NLA series are also equipped with a neo-
prene gasket around mounting hardware for a
weather-tight seal.

For details, contact Larsen Electronics, P.O.
Box 1799, Vancouver, Washington 98668.

Circle £314 on Reader Service Card.

satellite antenna

Cushcraft has introduced a new Amateur sat-
ellite antenna system featuring two high gain cir-
cularly polarized Yagi antennas. The 70 cm,
16-element uplink and 2-meter, 20-element
downlink antennas are fixed to a common
mounting boom. The entire array is lightweight
with reasonable dimensions for quick installation.

HRETh T N

For more information, contact Cushcraft Cor
poration, P.O. Box 4680, Manchester, New
Hampshire 03108

Circle £301 on Reader Service Card.

HF antenna design program

HF Antenna Design is the latest offering in
Cynwyn's line of software for Amateur Radio
operators. The program makes the necessary
calculations for building three popular types of
antennas — dipole, Yagi, and quad — for fre-
quencies of 1.8 - 30 MHz and displays them in
an easy-to-read tabular format. The dimensions
for the Yagi and quad are optimized for maxi
mum gain.

HF Antenna Design required a TRS-80C Color
Camputerm'l with 16K RAM and Extended
Color Basic or MC-10 with 4K RAM. The pro
gram is available from Cynwyn — 4791 Broad-
way, Suite 2F, New York, New York 10034 -
on cassette for $10 plus $2 shipping and
handling.

Circle 305 on Reader Service Card.

repeater amplifier

Falcon Communications has announced its
new Model 4114 2-meter repeater amplifier, a
basic amplifier that supplies a full 100-watt out-
put when driven with 2 watts. Features include
carrier operated relay or external keying; opera-
tion on 13.8 volts DC, from either a battery or
power supply; regulated bias supply (adjustable
for limited power output adjustment); and a ther-
mostat designed to prevent any damage in the
event of overheating. No damage results from
high VSWR.

Other units in this series supply maximum
power outputs of from 50 to 100 watts and ac-
cept drive levels up to 25 watts. A 220 MHz unit
is also available.

For further information, contact Falcon Com-
munications, P.O. Box 620625, Woodside,
California 94062.

FOR ALL AMATEUR WIRE & CABLE

irect Pricing Fast Service

1-800-433-WIRE

1-800-433-9473

616 924 4561 (Mich & Ragchew) » 122

CERTIFIED COMMUNICATIONS
4138 SOUTH FERRIS, FREMONT, MICHIGAN 49412

i

1296 & PHASE Il
MAKI UTV 1200 - $499°5
MAKI 20W AMP - $430°°

KT 200 ET

0-10 TRACKING PROG.
TIMEX/ZX - 16K
Vic-Basic $12.95
Also Avail. W/RS &STS

SASE for full details on the

Timex/ZX AUTOTRAK ROTOR
CONTROLLER

5717 NE 56th, SEATTLE, WA 98105
206-641-7461 . 13

QUADS — TOWERS — QUADS — TOWERS — QUADS —

UNDER NEW MANAGEMENT
DO YOU WANT THE STRAIGHT
INFO ON QUADS?

Info on verticals, dipoles, mini-quads,
Yagis, including comparative performances?
Without pulling any punches.

Our reterences are ANY.AMATEUR WHO
USES A SKYLANE QUAD
Our prices ard Jower than any comphrable
yad or Tower

Info on quads h_ﬂ.! a buck; and info on BOTH
towers.and quads for a buck. Charge due to
increased cost of postage and printing

SKYLANE PRODUCTS

359 Glenwood Avenue
Satellite Beach, FL 32937
(305) 773-1342
SAVND — SHIMOL — SAVND — SHIMOL — Savno
v 18
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RFm:I'RANSISTORS, MICROWAVE DIODES

PRICE TYPE PRICE PRICE TYPE PRICE
2N1561 $ 25.00 25C1678 $ 2.00 M1134 $ 16.90 MSC1821-3 $125.00
2N1562 25.00 25C1729 20.00 MI57Y 7.95 MSC1821-10 225.00
2N1692 25.00 25C1760) 1.50 MIS8H 7.50 MSC2001 40.00
2N2957 1.55 2SC1900 1.00 MIE22 7.95 MSC2223-10 200.00
2N2857JANTX 4.10 2SC1946 35,00 MI623 9.95 MSC3000 50.00
2N2857JANTXV 4.10 25C1946A 40.00 MoG24 11.95 MSC3001 50.00
2N2876 13.50 25C1970 2.50 MI625 17.95 MSC73001 50.00
2N2947 18.35 25C1971 4.00 MI630 18.00 MSC82001 40.00
2N2948 13.00 2502166 5.50 M9740 29.90 MSC82014 40.00
2N2949 15.50 2802237 32.00 Mo741 29.90 MSC82020 40.00
2N3375 17.10 25C2695 47.00 MO755 19.50 MSC82030 40.00
2N3553 1.95 A50-12 25.00 MIB48 37.00 MSC83001 50.00
2N3632 15.50 A209 10.00 M9I850 16.90 MSC83005 100.00
2N3733 11.00 A283 5.00 M9851 20.00 MT4150 14.40
2N3818 5.00 A283B .00 MOB87 5.25 MI5126 POR
2N3866 1.30 AF102 2.50 MEL80091 25.00 MT5596 /2N5596 99.00
2N3866.JAN 2.20 AFY12 2.50 MM1550 10.00 MT5768/2N5768 95.00
2N3924 3.35 BF2724 2.50 MM1552 50.00 MT8762 POR
2N3927 17.25 BFR21 2.50 MM1553 50.00 NEO2136 2.50
2N3950 25.00 BFRY0 1.00 MM1614 10.00 NE13783 POR
2N4012 11.00 BFRI1 1.65 MM1943/2N4072 1.80 NE21889 POR
2N4041 14.00 BFR99 2.50 MM2608 5.00 NE57835 5.70
2N4072 1.80 BFT12 2.50 MM3375A 17.10 NE73436 2.50
2NI08O 4.53 BFW16A 2.50 MMA429 10.00 TRW
2N4127 21.00 BFW17 2.50 MMBOOO 1.15 DPRT8637 POR
2N4427 1.30 BFW92 1.50 MMBOO06 2.30 PT3190 POR
2N4428 1.85 BFX44 2.50 MMBO11 25.00 PT3194 POR
2N4430 11.80 BFX48 2.50 MPF102 .45 PT3195 POR
2N4957 3.45 BFX65 2.50 MPSU31 1.01 PT3537 7.80
2N4959 2.30 BFX84 2.50 MRAZ023-1.5 42.50 PT4166E POR
2N5090 13.80 BFX85 2.50 MRF208 16.10 PT4176D POR
2N5108 3.45 BFX86 2.50 MRF212 16.10 PT41868 POR
2N5109 1.70 BFX89 1.00 MRF223 13.25 PT4209 POR
2N5160 3.45 BFY11 2.50 MRF224 15.50 PT4209C/5645 POR
2N5177 21.62 BFY18 2.50 MRF231 10.92 PT4556 24.60
2N5179 1.04 BFY19 2.50 MRF232 12.07 PT4570 7.50
2N5216 56.00 BFY39 2.50 MRF233 12.65 PT4577 POR
2N5583 3.45 BFY90 1.00 MRF237 3.15 PT4590 POR
2N5589 9.77 BLX67 15.24 MRF238 13.80 PT4612 POR
2N5590 10.92 BLX68C3 15.24 MRF239 17.25 PT4628 POR
2N5591 13.80 BLX93(:3 22.21 MRF245 35.65 PT4640 POR
2N5637 15.50 BLY87A 8.94 MRF247 35.65 PT4642 POR
2N5641 12.42 BLY88(3 13.08 MRF304 43.45 PT5632 4.70
2N5642 14.03 BLYS4C 21.30 MRF309 33.81 PT5749 POR
2N5643 15.50 BLY351 10.00 MRF314 28.52 P16629 POR
2N5645 13.80 BLYS6BC/CF 30.00 MRF315 28.86 PT6709 POR
2N5646 20,70 458-617 25.00 MRF316 POR P16720 POR
2N5651 11.05 C4005 20.00 MRF317 63.94 PT8510 POR
2N5691 18.00 CD1899 20.00 MRF420 20.00 PT8524 POR
2N5764 27.00 CD2188 18,00 MRF421 36.80 PT8609 POR
2N5836 3.45 CD2545 25.00 MRF422A 41.40 PT8633 POR
2N5842/MM1607 8.45 CIC3005 100.00 MRF427 17.25 PT8639 POR
2N5849 20.00 Dexce:l GaAs FET MRF428 46.00 PT8659 POR
2N5913 3.25 DXI3L0IA-P10OF  49.30 MRF433 12.07 PTB679 POR
2N5916 36.00 Fujitsu GaAs FET MRF449/A 12.65 PT8708 POR
2N5922 10,00 TSXBUWF 58.00 MRF450/A 14.37 PT8709 POR
2N5923 25.00 GMO240A 2.50 MRF453/A 18.40 PT8727 29.00
2N5941 23,00 HEP7i5 4.95 MRF454 /A 20.12 PT8731 POR
2N5942 40,00 HEPS3002 11.40 MRF455/A 16.00 PT8742 19.10
2N5944 10,35 HEPS3003 30.00 MRF458 20.70 PT8787 POR
2N5945 11.50 HEPS3005 10.00 MRF463 25.00 P19783 16. 50
2N5946 14,40 HEPS3006 19.90 MRF472 1.00 PTY784 32.70
2N6080 10.35 HEPS3007 25,00 MRF475 3.10 PTY790 56.00
2N6081 12,07 HEPS3010 11.34 MRF476 2.00 PT31962 POR
2N6082 12.65 Hewlett Packard MRF477 14.95 PT31963 POR
2N6083 13.25 HFETZ204 112.00 MRF492 23.00 PT31083 POR
2N6084 15.00 35821E 38.00 MRF502 1.04 PTX6680 POR
2N6091 11.00 358268 32.00 MRF503 6.00 RCA
2N6095 12.00 35826E 32.00 MRF504 7.00 20081 5.00
2N6096 16.10 35831E-H31 30.00 MRF509 5.00 40279 10.00
2N6097 20.70 35831E 30.00 MRF511 10.69 40280 4.62
2N6105 21.00 35832E 50.00 MRF515 2.00 40281 10.00
2N6136 21,85 35833E 50.00 MRF517 2.00 40282 20.00
2N6166 40.24 35853E 71.50 MRF559 2.05 40290 2.80
2N6201 50,00 35854E 75.00 MRF605 20.00 40292 13.05
2N6304 1.50 3586GE 44.00 MRF618 25.00 40294 2.50
2N6459 18.00 HXTR3101 7.00 MRF628 8.65 40341 21.00
2N6567 10.06 HXTR3102 8.75 MRFE29 3.45 40608 2.48
2N6680 80,00 HXTR5104 30.00 MRFG44 27.60 40894 1.00
28C703 3.00 HXTR6104 68.00 MRF646 29.90 40977 10.00
28C756A 7.50 HXTRB105 31.00 MRF816 15.00 628004 60.00
25C781 2.80 HXTR6106 33.00 MRF823 20.00 RE3754 25.00
25C1018 1.00 J310 .70 MRFY01 (3) Lead 1.00 RE3789 25.00
25C1042 12.00 TRW MRFO01 (4) lead  2.00 RF110 25.00
25C1070 2.50 JO2000 10.00 MRF904 2.30 550-12 25.00
25C1239 2.50 JO2001 25.00 MRFO11 3.00 $3006 5.00
25C1251 12.00 JO4045 25,00 MRF961 2.30 53031 5.00
258C1306 2.90 Motorola (orm. MRF8004 2.10 SCA3522 5.00
25C1307 5.50 MI131 8.50 MS261F POR SCA3523 5.00
25C1424 2.80 M1132 11.95 MSC1720-12 225.00 PRICE ON REQUEST = POR

Toll Free Number Al parts may be new of PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 SonRitad i comparanie ars M
(For orders on'y) if we are out of stock of an item.” ql} e|CCtr0"..cS

For information call: (602) 242-3037

N
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GaAs, TUNNEL DIODES, ETC.

_* RE THANSISTORS *

TYPE PRICE TYPE PRICE
THOMSON CSF

5D345 $ 5.00 SD1119 3 5.0
SDM445 5.00 SD1124 50,00
SD1004 15.00 $D1127 3.50
SD1009 15.00 SD1133 400
SD1009-2 15.00 SD1133-1 11.00
SD1012 9.90 SD1134-1 3.00
SD1012-3 9.90 SD1135 8.00
SD1012-5 9.90 SD1136 15,00
$D1013-3 13.50 SD1136-2 15,00
SD1013-7 13.50 SD1143-1 12,00
501014 11.00 SD1143-3 17.00
$D1014-6 11.00 SD1144~1 3,00
SD1016 15.00 801146 15,00
SD1016-5 15.00 SD1147 15,00
SD1018—4 15.00 01188 10,00
SD1018-6 15.00 SD1189 24,00
SD1018-7 15.00 SD1200 1.50
SD1018-15 15.00 SD1201-2 10,00
5D1020-5 10.00 SD1202 10,00
SD1028 15,00 SD1212-11 4.00
SD1030-2 12.00 SD1212-12 1.0
SD1043 12,00 SD1212-16 4.0
SD1043-1 10.00 SD1214-7 5.00
SD1045 3.75 SD1214-11 5.00
SD1049~1 2.00 1216 12.00
SD1053 4.00 SD1219-4 15.00
SD1065 4.75 SD1219-5 15.00
SP1068 15.00 SD1219-8 15,00
SD1074-2 18.00 SD1220 8,00
SD1074-4 28.00 SD1220-9 8,00
SD1074-5 28.00 SD1222-8 16.00
SD1076 20.00 SD1222-11 7.50
SD1077-4 4.00 5D1224-10 18,00
D1077-6 4.00 sD1225 18.00
SD1078-6 24.00 SD1228-8 POR
SD1080-8 6.00 SD1229-7 13.00
SD1080-9 3.00 SD1229-16 13,00
SD1084 8.00 SD1232 4,00
SD1087 15.00 SD1240-8 15,00
D1089-5 15.00 SD1244-1 14.00
SD1095 15.00 501262 12,00
801100 5.00 5p1263 15.00
SD1109 18.00 SD1263-1 15.00
SD1115-2 8.00 SD1272 13.00
SD1115-3 8.00 SD1272-2 15.00
SD1115-7 2.50 SD1272-4 15.00
SD1116 5.00 sD1278 20,00
SD1118 22.00 SD1278-1 18,00

e

S1278-5
SD1281-2
SD1283
5D1289-1
SD1290—1
SN290-7
SD1300
SD1301~7
SD1305
SD1307
SD1308
SD1311
8D1317
SD1335
SD1345-6
SU1365-1
SD1365-5
sD1375
SD1375-6
SD1379
SD1380-1
SD1380-3
8D1380-7
SD1405
1409
SD1410
SD1410-3
SDh1413-1
SD1416
8h1422-2
81428
SD1429-2
SD1429-3
SD1429-5
SD1430
SD1430-2
SD1434-5
SD1434-9
SD1438
SDhi441
SD1442
SD1444
SD1444-&
SD1450-1
SD1451
SD1451-2
8D1452
SD1452-2

PRICE

$18.00
8.00
10.00
15.00
15.00
15.00
3.00

40,00
18.00
22.00
21.00
18.00
50,00
24,00
33.00
15,00
15.00
15.00
12.00
18.00
30.00
30.00
26.00
91.00
15,00

6.00

6.00
28.00
18.00
18.00
20.00
20,00

T,

SDL63-1
SD1151-1
$D1477
SD1478
SD1480
SD1484
SD1484-5
SD1484-6
8D1484-7
SD1488
SD1488-1
SD1488-7
5D1-188-8
SD1499-1
SD1520-2
SD1522-
SD1528-1
SD1528-3
SD1530-2
SD1636-1
SD1545
SD1561
SF4557 Mot.
SK3048 RCA
SK3177 RCA
SMS7714 Mot.
SRF750 Mot.
SRF1018 Mot.
SRF2147 Mot.
SRF2356 Mot.
SRF2378 Mot.
SRF2584 Mot.
SRF2821 Mot.
SRF2857 Mot.
TA8899 RCA
TIS189/MRFI66
™312

TP1014 TRW
TP1028 TRW
01-80703T04/

5. 00

22,00
38.00
16,00
10,00
25.00

15.00

15.00

458-349 Mot.Comm. 65.00

TXVF2201 H.P.
62803 .RCA
TA7205/2N5921
TA7487 /2N5920
TA7995/2N6267
SRF2092 Mot,
MRF479

We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor,

e At LS AR bbbl

* DIODES (HOT CARRIER,MICROWAVE,PIN.SCHOTTKY, TUNNEL , VARACTOR,GUNN) *

IN21 $ 3.10 1IN21B $ 3.30
1IN21D 4.00 IN21DR 4.00
IN21WE 5.80 IN21WG 5.80
1N23B 3.40 1N23C 3.10
1N23DR 4.00 1IN23WE 5.00
IN28WE 10.00 1N29 10.00
IN76 26.00 1IN76R 28.00
IN78B 26.00 1IN78D 28.00
1N149 6.00 IN1ISOMR 18.00
1IN 156G 15.00 1N 16D 5.00
IN831 10.00 IN833 10.00
1N2930 15.00 1N2932 15.00
IN3713 18.00 IN3714 11.00
IN3717 14.00 1IN3718 10.00
IN3747 21.00 1N4386 20,00
1N4812B 9.00 1N5139A/B 4.25
1N5142A/B 1.25 1N5143A/B 4.25
IN5146A/B 4.25 1N5147A/B 14.25
IN5453 3.75 IN5465 7.65
IN5713 5.00 1N5767 2.00
182200 15.00 182208/9 1.00
AZX116M Aertech 50.00 BB105B 1.00
BL161 Bomac 5.00 (MD514AB C. M. POR

D4233B Alpha PUR 4900 Alpha POR

[65047C Alpha POR D6147D Alpa POR

DGB6158-98 Alpha POR DMDE022 Alpha HOR

GC1691-89 GHZ 31.35 GC1602-89 GHZ 31.35
GC2542-46 GHZ 37.40 (C3208-40 GHZ 37.40
HP5082-0112 14.20 HP5082-0241 75.60
HP5082-0375 POR HP5082-0386 FOR

HPS082-10248 POR HP5082-1332 FOR

HP5082-2303 5.20 HP5082-2696 TOR

HP5082-2800 1.00 HP5082-2805 .45
HP5082-3039 6.70 HP5082-3040 36.00
HP5082-3379 1.50 HP5082-6459 FOR

HP5082-8016 POR HP5082-8323 OR

MA475 POR MA40008 FOR

MA11766 POR MA43004 48,00
MA93636 POR MA45104 27.00
MA47100 3.00 MA47202 30.80
MA47852 POR MA49106 37.95

IN21BR
IN21ER
IN22
1N23CR
1N25

1N32

IN78
1N78DR
1N415
1N416E
1N950
1N3540
1IN3715
1IN3721
1N4396
IN51404/B
IN5144A/B
IN5148A/13
IN5711
1NG263
$B1087/48R869558
BB105G

D4060 Alpha
D4959 Alpha
D5503 Alpha
DMDG460A Alpha
C1607-10 GHZ
GC17044 GHZ
HP5082-0253
HP5082-0401
HP5082-2254
HP5082-2711

HP5082-6462
K3A Kemtron
MA41487
MA13589
MA17044
MA4777]
MAG9558

$ 3.40
6.00
5.00
3.40
7.80
20.00
26.00
28.00
4.00
6.00
4.00
15.00
16.00
14.00
15.00
4.25

@

31.35
50.00
105.00
POR
POR
23.15
1.00
2.00
POR
7.00
POR
TFOR
POR
POR
POR

1IN21C

INZ21RF

IN23A

1N230

1IN2SAR

1INS3A

IN78A

IN78R

1IN415C

1N446

IN1084
IN3712
1N3716
1N3733
1N4785
ING141A/B
IN5145A/B
IN5167
IN5711 JAN
152199
803020
BM/4JFBM G.E.
D4159 Alpha
DM987M Alpha
D5506 Alpha
DP20054 Crown
{{C2531-88 GHZ
HP33644A-HO1
HP5082-0320
HP5082-0438
HP5082-2302
HP5082-2727
HP5082-2884
HP5082-3188
HP5082-6888
MA450A
MA41765
MA43622
MAG7051
MA47H38*
MABG731

450.00
100.00
80.00
75,00
150.00
18,00
8.05

$ 3,40
5.00
10.00
4.95
18.00
55.50
20.00
28.00
4.00
10.00
2.00
11.00
10.00
10.00
11.00
4.25
4.25
5.50
2.00
5.00
5. 00
15.00

25.50
POR
125.00

* OUR STOCK CHANGES DAILY SO CALI, IF IF THE PART YOU NEEI: IS NOT LISTED *#%ssrkas st ss s s so s s sxd s st h bbb o ndrsbadkanhass
For information call: (602) 242-3037

“H z electromscy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

TO“ Fl'ee Numt)el' AN partsdmay be new .;Jr

t
800‘528'01 80 ::l;g:i‘:tlstédav;‘ith c%i:psararglz);)anz
(For orders only)

if we are out of stock of an item.”

More Details? CHECK — OFF Page 132

July 1984 123




COAXTIAL RELAY SWITCHES SPDT

Electronic Specialty Co. /Raven Electronics FSN 5985-556-9683 $49.00
Parc # 25N28 pPart # SuU-01
26Vdc Type N Connector, DC to 1 GHz.

Amphenol FXR FXR

Part # 316-10102-8 Part # 300-11182 Part # 300-11173

115Vac Type BNC DC to 3 GHz. 120Vac Type BNC DC to 4 GHz. 120Vac Type BNC Same
FSN 5985-543-1225 FSN 59B5-543-1850

$29.99 $39.99 $39.99

Sl

N —

o

s i
BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch.

$7.99 or 2 For $13.99 or 10 For $50.00 $8.99 or 2 For $15.99 or 10 For $60.00

SOLID STATE RELAYS

P&4B Model ECTIDB72 dvde turn on 120vac contact at 7amps or 20amps on a
o 10"% 10"x .124 aluminum. Heatsink with
PRICE EACH $5.00 o :
silicon grease.
Digisig, Inc. Model ECS-215 Svde turn on 240vac contact lbdamps or 40amps on a

10"% 10"x% .124 aluminum. Heatsink with

silicon grease.

PRICE EACH §7.50

Svde turn on 240vac contact at l5amps or 40amps on a
10"% 10"x .124 alumin Heatsink with

silicon grease.

Grigsby/Barton Model GB7400

PRICE EACH §7.50

NOTE: *** [rems may be substituted with other brands or equivalent model numbers. Ak

For information call: (602) 242-3037
All parts may be new or
z surplus, and parts may be Toll Free Number
substituted with comparable parts
if we are out of stock of an item m52w1m
(For orders only)

electronicy
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TYPE PRICE TYPE PRICE TYPE PRICE
2039/7289 $ 34.00 1182/4600A $500.00 ML7815AL § 60.00
2826 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-500z 102.00 4657 84.00 ML7855KAL 125.00
3-1000Z/8164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX400U7/8961 255.00 4687 P.0.R. 8106 5.00
3CX1000A7/8283 526.00 5675 42.00 8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700.00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F1 567.00 5836 232.50 8156 12.00
4-65A/8165 69.00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 35.00
4-250A/5D22 98.00 5867A 185.00 8295/PL172 500.00
4-400A/8438 94.00 5868/AX9902 270.00 8458 35.00
4-4008/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 3.00 8505A 95.00
4-1000A/8166 444 .00 5893 60.00 8533W 136.00
4CX2508/7203 54.00 5894/A 54.00 8560/A 75.00
4CX250FG/8621 75.00 58948/8737 54.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/AZ9909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/829¢ 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX1500B/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6L6 Metal 25.00
4CX10000D/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500.00 6326 P.0.R. 6CA7/EL34 5.38
4CW800F 710.00 6360/A 5.75 6CL6 3.50
4032 240.00 6399 540.00 6DJ8 2.50
4E27A/5-1258 240.00 6550A 10.00 6DQ5 6.58
4PR6CA 200.00 6883B/8032A/8552 10.00 6GF5 5.85
4PR60B 345.00 6897 160.00 6GJ5A 6.20
4PR65A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590.00 6922/60J8 5.00 6HBS 6.00
4X150A/7034 60.00 6939 22.00 6HF5 8.73
4X1500/7609 95.00 7094 250.00 6JG6A 6.28
4X2508 45.00 7117 38.50 6JM6 6.00
4X250F 45.00 7203 P.0.R 6JN6 6.00
4X500A 412.00 7211 100.00 6JS6C 7.25
5CX1500A 660.00 7213 300.00* 6KNG 5.05
K788 27.50 7214 300.00* 6KD6 8.25
4168 45.00 7271 135.00 6LFb 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
572B/T7160L 49.95 7325 P.0.R. 6LQ6/6MI6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6MEB 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 12BY7 5.00
813 50.00 7735 36.00 12JB6A 6.50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST
"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.
NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
For information call: (602) 242-3037
Toll Free Number “All parts may be new or m ‘
r . and parts may be

800-528-01 80 ::b‘s)t‘il:jtedawnh cpomparableypans z e CCtro'“cs

F ders Onl ) it we are out of stock of an item.”

(For or y PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK — OFF Page 132

July 1984 125



HEWLETT PACKARD SIGNAL GENERATORS

606A S0KHZ to 65MH2 In 6 bonds +-1%,.0utput |evel odjustoble O, luv 6168 Some as obove but loter model B00. 00
to 3V Into 50 ohms.Built-in crystol calibrator 400 -1000H2
modulotion. 6188 5.8 to 7,bGHz range,with col utout tion of
. pulse-FM or square wave modujot Bt
bO6E Some 0s above but hos frecuency control feoture to allow
pperagtion with WP 8708A Synchronizer. 3l bl80 Some 05 obove put loter model 322
608 10MHz to 4BOMHZ,0-1uV into ohms, AM, CW.or pulse mod B20A 7 to 11GHz ge,with ca it ond se n of
ulation. collbrated ottenuator, $ 500,00 pulse-FM or sauare wave m1.| L
10MHz to &L20MHz, O 0,% into 50 ohms,+ gccuracy, 6208 Same 0s obove but loter model ., %220
butlt-in crystal co r-rulr-r, AM-CW or pulse put $ 575
626A 10 to 15GHz, 10mw out cal lbrated output ond
Improved pulse-sauare wave or IH modulat |on. 420000

slon of pular GOEC.Up to 1V
stabll i ty, low ru.|:|| 1l FM.

$1450.,00
) B708A Synchronizer used with B0GE,G08F, The syn nr
BOaF in 5 bands +-12 frequency occuracy with phase-lock frequency stabl]lzer which pro
1 colibrator,Con be used with HP B708A liotor freauency stobllity to 430M
tput continuously odiustable from . luv 1 . generatar.Phose locking eliminotes mic
$1100.00 resulting In excellent freguency stobl
a vernier which con tune referer
12A 1.5 Into 50 collbroted o $ 750,00 of +-0.25% permitting frequency settabll
(s e seventh.Provides a very stable s
14A with many oted outbut many critical oppllcotions.
ation char 3 500.00 iWith HP GOBE or GOBF

(Wi thout

Uirect regdino ur>.J
H.P

EMC-10 ELECTROMETRICS EMC
Low freguency onal r g 2 t b
range.Extendable to ULI KHz In widebond mode.

toroted
|r|uuu< "vmlluuh] Simple
] i _stab :I|tf £

NF-105F Empire Devices Fleld Intens| Ity Meter

within

Has NF-105/TA,NF-105/TX,NF-105/T1,NF- 12.NF-105/T3. =
has_ internc { Covers 1ukhz to 1000MHz. $2100.00
¥ 10 Jv:rmtlh pul se

ernal r-.\.Jul.,lln. |n|: its INCreas ver — ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.

EQUIPMENT |S WOT CALIBRATED,

TERMS: DOMESTIC Pregasd, COD. of Croett Card
FOREIGH: Prapaid only, US Funds, Monay Order, or Cashisrs Check Ondy

C.0.0." Accaptabie by Inlephone | Payment from customer will be ty Cash, Maney Order, cL‘!N-:lJ-_n We arm sofry
taitl we CAnnOl mmmlchﬂ:n luf 00's COD's amm shipped try s onty and theu Unitad Parcet

CONFIRMING ORDERS W -mnw-nwomrlrm ordees ot be sent ety COmpany
policy recessitales & cnnl-nmnq Ot please Mk FIAMING ™ Doldly o0 the order I problems of duphcate shipments oc
cur dum 10 @0 S wivch |8 notl progedy marked. (he customes will e held responsitie for any charpes incurmed, phus & 15%
REIOCK Charge on the Tetuened part

CREDIT CARDS: Wa arm now scoepling MASTERCARD, VISA AND AMERICAN EXPRESS
DATA SHEETS: Whar we have dala sheels in S10Ck Oh GEWCes we will Supply them with ihe onde

DEFECTIVE MATERIALS: All claema for defectve matenais mutl be made witfun 30 DAYS after recept of the parced All clasms
sl inciuce the defective matenal (o esTing pur) & cOpy of our invoice, Bnd B felrn AUIHOTZATION number which mus! be
oblained prior 10 shipping the merchandise back 1o w 3 can b oblained by caling B02) 2428616 of sending us & postard
Diss 16 Manulaciurer warantions we afe Unable 10 fepisce Of msus Cradil on ems which have Deen soldedsd io of have Deen
athoved in afvy wity All PR Herme masst D packed property of i1 will vord SIi warTaRTIes. We 30 IO SEBume responeibitity for shig-
pang and handling charges incurred

o & telephone orded has been pleced. if

b 7 usuatly shippod the same day ihey are placed of the nesl Dusiness day, unkess we aie out of SLOCK on an
the Telennone item The Cuslom wiil be notifked by post card il we are going 1o backorder the (lem. Our normal shipping methed i UPS of US
Masil depanding on size of fhe weight of ihe packsge Teal Eguipmaent poed only by ait #nd |8 (reight cotiect, uniess ol

&G AtTAngements have osh Mads And 0w

FOREIGN ORDERS: All forsign orders musl be prepaid with & Cashior's Check, of Money Order made oul in US FUNDS ONLY
W are noery but €00, s not available 10 formgn countries and kiters of Credit s uneccepiable as & form of payment. Further
information i available on reguest

HOURS: Monday thiu Friday 830 m 10 500 pm Saturdays 830 am o 400 pm

INSURANCE: Piaase include 54 lor ssch additional $100 00 oves $100.00, UPS ONLY. All insured pachages are shipped thiu LIPS
vy, 11 o wiah 1 have i sBIpped Ehrough the gost ofice e is & 5500 tes which is sdditional 10 the shipping. handling snd i
surance

OPEN ACCOUNTS: We regret thal we 00 not Issue opsn sccouts

ORDER FORMS. Mew cedor fonms are inciuded wilh each order lor your conventance Addilional orier 101ms are available on
reques

PARTS: We reserve the right to substitute or repiace any item with a part of equal or comparable
specification.

POSTAGE: M ling in the U.S., Canada, and Maxico is $3.00 for ground ship-
ments, all other counmon i !5 50 Air rates are availabie at the 1ime of your order AII Iormqn orders
please (nclude 25% of the ordered amoun! for shipping and handling. CO.D's hipped AIR

INLY
PAEPAID ORDERS: Drders mual be accompanied by a check
PRICES: Prices are subject to change without notice
PURCHASE ORDERS: We accept purchase orders only when Ihey are accompanied by n check

RESTOCK CHARGES: Il parts are returned 1o MHZ ELECTRONICS, INC. due 1o customer errof, the
customer will be held responsible for all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY, The following must accompany nny mlurn A copy of
our invoice, return authorization number which must be ior 1o

tack. Returns must be done within 10 DAYS of receipt of parcel. Return nurhcmnhon numbers can
ha oblained by calling (602) 2428916 or notitying us by post card. Return authorizations will not be
fivan out on our BOO number

SALES TAX: ARIZONA residents must add 6% sales tax, uniess a signed ARLZONA resalo tax card
currenily on file with us. All orders placed by persons outside of ARIZONA, but delivered 1o par
Lons in ARIZONA are subject 10 the 6% sales tax

SHORTAGE OR DAMAGE: Al ‘laims for shortages o dame s mus! be made within 5 DAYS of
meceipt of parcel. Claims mu | include a copy of our invoice, along with a return authorization
number which can ba oblained by contacting us at (602) 242-8916 or sending n pos! card. Authoriza
\ons cannot be on our BOO number, All items must be propery packed. If items are not properly
packed make sure fo contact the carrier 3o that they can come out and inspect the package before
It is returned to us. Customers which do not notify us within this lime period will be held responsibile
lor the entire order as we will consider the order complata

OUR B00 NUMBER IS STRICTLY FOR ORDERS ONLY (B00) 528-0180. INFORMATION CALLS ARE
TAKEN ON (802) 2428816 or (602) 242-3037

$69.95

poz i
VISA
EEEEY

z =g
Toll Free Number

electromcs “All parts may be new or 800-528-0180

surplus, and parts may be
substituted with comparable pars (FOI ordon Oﬂl'ﬁ

2111 W. CAMELBACK ROAD If we are out of stock ol an ligm." For information call: (602) 242-3037
PHOENIX, ARIZONA 85015
PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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Get Your Best Deal ...
Then CALLUS ... TOLL FREE!

1 -800-2 38-6 1 68 (In Tennessee, call 901-683-9125)
KENWOOD R Icom _we_

AUTHORIZED DEALER FOR: Kenwood, ICOM ifi Call us fora
' - Wh II, talk to a Qualified

Drake, Ten-Tec, Santec, MFJ, Astron, AEA, Mirage, Ha;ng::,:;” :sk ,%? vattie free appraisal!

B&W, Hustler, Cushcraft, Larsen, Hy-Gain, and MARSHALL, KU40. or BILL, WATNP

others. ... PLUS CURRENT USED GEAR

After the sale, -] Store Hours:
s thie.sariice M em p h 155 A ma te U MondayFriday, 9tos,
that counts! Saturday 9to 12

P Electronics, Inc.

1465 Wells Station Rd., Memphis, TN 38108

(Central Time)

» 157

ORR BOOKS LATE NEWS..

by Bill Orr, W6SAI
Recommended reading Commonly asked questions ke What is the best
element spacing? Can dilferent yag: antennas be stacked withoul losing Get the news
pe iance? Do monoband beams outperform tnibanders? Lols of construc z
lion projecls, diagrams. and photos. 198 pages 1977 15l edition As it happens

RP-BA Softbound $7.95

SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, WBSAI
Learn how to build simple. economical wire antennas. Apartment dwellers
take nole' Fool your landlord and your neighbors with some of the "invis-
ble " antennas found here Well diagramed. 192 pages 1972 e -
RP-WA Softbound $7.95 Westi Fost] ’O e i
estlink Heport is your source for infermation on a
TH Ehnﬁﬁl‘igmAIM;IE#ES mﬁmﬁn%ﬁﬁaggfx the late breaking stories in thé exciting world of Ama-
y it ' teur Radio. Westlink Report summarizes the news

Contains lots of well illustrated construction projects lor vertical. long wire P . A t
and HF/VHF beam antennas There 15 an honest judgment o; antenna gain that will lmpﬂct the future O'fAmatBUr Radio. Westlink
hgures, information on the best and worst antenna locations and heighls, a digs into ]ts slor]es and givés yo,u the |alesl from New-
long look al the quad vs. the yagl antenna, inlormalion on baluns and how . . e = " L
1o use them, and \I{ILN infor ma\Euu% on the popular Sloper and Delta Loop 'ngl_o‘ surnmt_lnzes "'_IB aClIOI"IS_Df lhﬂ FCC. repoﬁs on
antennas. The lex! is based on .eren dala plus practical, on-1he-air exper the important international news, keeps you fully in-
ence The Radio Amat dbook will make a valuable and often 3 .
consulled relerence 190 pages '..‘fa formed about space and AMS-AT news and mUCh'
RP-AH Softbound $7.95 much more. :

ALL ABOUT CUBICAL QUAD ANTENNAS Subscribe to Westlink Report today. Beinformed.

by Bill Orr, W6SAI Don't be surprised by the latest devebpmms in this
The cubical quad antenna is considered by many to be the best DX antenna fast paced hobby.
because ol its simple, lightweight design and high performance. You'll tind
quad designs for everything from the single element 1o the multi-element 26 issues jugt $22. 5099]' m" U S Caﬂada Mexico.
monster quad, plus a new. igher gain expanded quad (X-0) design $42.50 per year A“-‘Ma“

There's a wealth of supplementary dala on construchion, feeding. tuning

and mounting quad antennas 112 pages 1977 ™E
RP-CO Softbound $6.95 WE gTLINKREPORT
Please add §1 00 1o cover shipping and handling

HAM RADIO’S BOOKSTORE Gon Vil cAaisss

GREENVILLE, NH 03048
More Details? CHECK — OFF Page 132 v July 1984 [R 127




California

C & AROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
2183-370-7451

24 Hour: 800-421-2258

Not The Biggest. But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVERCITY, CA 90230
213-390-8003
619-463-1886 San Diego
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 8-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 51
years. Complete lines of Amateur equip-
ment, accessories and parts.

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 SHACK

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

Kansas

ASSOCIATED RADIO

8012 CONSER, P.O. BOX 4327
OVERLAND PARK, KS 66204
913-381-5900

America’s No. 1 Real Amateur Radio
Store. Trade — Sell — Buy.

Kentucky

L & S RADIO

307 McLEAN AVENUE
HOPKINSVILLE, KY 42240
502-885-8071

Ten-Tec, Azden, Ameritron Sales and
Service.

Ham Radio’s guide to help you find your loc

Massachusetis

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3040

617-486-3400 (this is new)

The Ham Store of New England
You Can Rely On.

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Call Paul WDSAHO

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray "Squeak,” AD7K
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENOQO, NV 89502
702-827-5732

Qutside Nev: 1 (800) 648-3962
Icom — Yaesu Dealer

New Hampshire

POLCARI'S ELECTRONICS CENTER
61 LOWELL ROAD

HUDSON, NH 03051

603-883-5005

Southern New Hampshire’s only Ham
Store. Call today for quotes.

. YOUSHOULD BE HERE TOO!
-D ea-l eIS. Contact Ham Radio now for complete details.
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nateur Radio Dealer

New Jersey

RADIOS UNLIMITED

P.0. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

800-526-0903

New Jersey’s only factory authorized
Yaesu and Icom distributor. New and
used equipment. Full service shop.

ROUTE ELECTRONICS 17

777 ROUTE 17 SOUTH
PARAMUS, NJ 07625
201-444-8717

Drake, Cubic, DenTron, Hy-Gain,
Cushcraft, Hustler, Larsen, MFJ,
Butternut, Fluke & Beckman
Instruments, etc.

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701
716-664-6345

Call after 7 PM and save! Supplying
all of your Amateur needs. Featuring
ICOM “The World System.”” Western
New York’s finest Amateur dealer.

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE.

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1 (800) 362-0290

Outside Ohio: 1 (800) 321-3594

Hours M-F 9-5:30, Sat. 9-3

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near I-270 and airport.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

lcom, Bird, Cushcraft, Beckman,
Larsen, Hustier, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex.

THE VHF SHOP

BOX 349 RD 4

MOUNTAINTOP, PA 18707
717-868-6565

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Beiden

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010
713-658-0268

Christmas?? Now??

Virginia

ELECTRONIC EQUIPMENT BANK
516 MILL STREET, N.E.

VIENNA, VA 22180

703-938-3350

Metropolitan D.C.’s One Stop
Amateur Store. Largest Warehousing
of Surplus Electronics.

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Outside Wisc: 1(800) 558-0411
M-F 9-5:30

Sat 9-3

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for 30 Years.

SAY
YOU SAW
ITIN
ham radio!

IR 22323222200 2asddatRsdsed i edddds R ey

PRECISION
PROCESSING

Provides total dynamic range control

with very low distortion

Selectable provessing modes
envelope compression or peak
lmiting

Varfable high and low trequency
response equallzation

Five segment 1ED display

Easy to Snstall and use with any

v 110
transmitter fAransceiver

Introductory price—S186.95 ppd.

or brochure with complele technical spedtications cantact

ANALOG TECHNOLOGY

P.O. Box 8964 ® Fort Collins CO B0525
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Model 1 —Icom IC-2A/T. Etc.
Model K-1 for TR-2500
—slides on bottom of radio

Guaranteed!
Model K —TR-2400;
—powered thru battery plug
Model N—FT-208R
Model T—Simpie mod tor Tempo
and ail Santec

=

—tits into battery compartment
* A unique battery eliminator”
HANDI-TEK Regulator aliows
constant hand-held aperation
from auto DC or base supply

with no nicad drain and
WITHOUT RADIO MODIFICA-
TION! $24.95 PPD in USA
Calif. add $1.50 Sales Tax.
v 142
HANOI-TEK
P.0. BOX 2205, LA PUENTE, CA 917468
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market
A

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 advenrtiser 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.
pEess—— ]

QSLs & RUBBER STAMPS — Top Quality! Card Samples
and Stamp info — 50¢ — Ebbert Graphics 5R, Box 70, Wester-
ville, Ohio 43081.

4D32 Transmitting tubes new at $30.00 each. Limited sup-
ply. Collection of 30 years receiving tubes only one dollar each.
Send list of needs for avaitability. Trade commercial test equip-
ment for machinist tools from retired machinists. W5QJT, £.0.
Box 13151, El Paso, TX 79913. (915) 581-2017.

WANTED: Old RCA, Western Electric, tubes, speakers, amps.
(713) 728-4343, Corb, 11122 Atwell, Houston, Texas 77096.

NEED: Service manual/schematic for HQ-110. I'll copy and

TRAVEL-PAK QSL KIT — Converts posi cards, photos 1o
QSLs. Stamp brings circular. Samco, Box 203-c, Wynantskill,
New York 12198,

WANTED: Operational Heath HW-8 transceiver. Dean Olson,
Box 161, Box Elder. SD 57719

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austria Ham Radic Holland

Karin Ueber Postbus 413
Postfach 2454 NL-780C Ar Emmen
0-7850 Loerrach Hollang

Wes! Germany

Ham Radio Belgium

Stereohouse Ham Radio Italy
Brusselsesteenweg 416 Via Porgenqne 17
B8.9218 Genl 1:20132 Milang
Belgium ttaly

Ham Radio Canada
Box 400. Gogerich

Ontario, Canada N7A 4C7 Ham Ragio Switzerland

Karnn Ueber
Posttach 2454
D-7850 Loerrach
West Germany

Ham Radio Europe

Box 2084

S-194 02 Upplands Vasby
Sweden

Ham Radio France

SM Electronic

20 bis, Ave des Clarions
F-89000 Auxerre
France

Mam Radio UK

P O Box 63, Harrow
Migdlesex HA3 6HS
Englano

Ham Rad©o Germany
Karin Ueber
Postfach 2454

0 7850 Loerrach
West Germany

Holland Radio

143 Greenway
Greenside, Johannesburg
Republic of Sauth Alrica
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RADIO ITEMS before 1930 wanted. Buying batiery operated
radios, horn and cone speakers, radio tubes and parts, radio
literature -— books, catalogs, magazines, radio advertising
signs, posters. Gary Schneider, 6848 Commonwealth Bivd.,
Parma Heights, Ohio 44130.

DIGITAL AUTOMATIC DISPLAYS for FT-101's TS-620’s, and
most others. Six 1/2” digits. Write for information. Grand Sys-
tems, P.O. Box 2171, Blaine, Washington 98230. (604)
530-4551.

ELECTRONIC CMOS Keyer kit pcb + parts only $9.95 plus
$1.50 shipping. Wi res. add 5% tax. Send for free informa-
tion. BEL-TEK, PO Box 125H, Beloit, Wl 53511.

COMPLETE DRAKE ‘‘C" LINE: R4-C, T4-C, AC-4, MS-4. Ac-
cessaries indl. 1.5 kHz and .5 kMHz filters, noise blanker, 10
SW Xtals. cables and manuals. All excellent condx. $700
Sony ICF 2001 digital AM/FM/SW portable rcvr. $175. Mark,
WB9AQI c/o Milwaukee Sound Studios, 610 N. Water, Ste.
240, Milwaukee, W1 53202. (414) 272-7085 (24 hrs).

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO
to G.L. Pierce, 5421 Birkdale Way, San Diego, CA 92117
SASE brings information.

JOHNSON Maichbox $25, Johnson 6&2 $35, CRT test set
$10, Knight tube tester $15, RCA mobile FM test set $20.
K6KZT, 2255 Alexander, Los Osos, CA 93402.

*THE SWAP LIST"" has bargains galore. Subscribe now! 6
months for $4.00; 1 year only $6.50. The Swap List, Box 988-H,
Evergreen, CO 80439.

ENGINEERING SOFTWARE — CP/M, MSDOS, TRSDOS,
free flyer. PLOTPRO graph printing program,
Linear/log/semilog, multiple plots. grid lines, labeling $52.95.
ACNAP -- analyzes active/passive electronic circuits. Monte-
Carlo Worst Case, sensitivities $52.95. SPP — Signal prac-
essing, FFT, linear/nonlinear, LaPlace, transient analysis,
$62.95. BV Engineering, Box 3429, Riverside, CA 92519. (714)
781-0252.

HAM RADIO MAGAZINE Collection: Bound volumes 1969,
1970, 1971, 1972, 1973, 1974, 1975. in HR binders 1976,
1977, 1978, 1979. Loose copies 1980, 1981, 1982, 1983. Best
offer for lot. W4UCH, P.O. Box 1065, Chautauqua, NY 14722,
{716) 753-2654.

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50. K1IMAN. (207) 495-2215.

FOR SALE: Yaesu FT DX400 transceiver. Has no final tune-
up. $150.00 shipped. Phone (518) 883-5007.

CHASSIS and cabinet kits. SASE K3IWK.

.. all types available. Large stock. Next day delivery most
cases Daily Electronics, 14126 Willow Lane, Westminster, CA
92683. (714) 894-1368.

WANTED: Cash paid for used speed radar equipment. Write
or call: Brian R. Esterman, PO Box 8141, Northfield, lliinois
60093. (312) 251-8901.

WANTED: Otd microphones, remote mixers other mic related
wems. All pre-1935. Box Paquette, 107 E. National Avenue,
Milwaukee, WI 53204.

STERUING SILVER callsign jewelry pin or tack; $11.85,
alligator tie clip; $19.95, all ppd. Into-SASE. Tom's Silver, PO
Box 3758, Manchester, NH 03105,

ROHN TOWERS — Wholesale direct to users. All products
available. Write or call for price list. Also we are wholesale
distributors for Amtenna Specialists, Regency, and Hy-Gain.
Hill Radio, P.O. Box 1405, 2503 G.E. Road, Bloomington, iL
61701-0887. (309) 663-2141.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog
Walter, 2697 Nickel, San Pablo. CA 94806

NH ALL BAND QTH. South slope, Crotched Mountain, Green-
field. Lodge and guest house at 920’ elevation. 1200’ from
highway and power mains. 59 wooded acres, elegant privacy.
paved access $95,000.00. Clarence ("CW") Farr, Broker (603)
547-2053.

FOX-TANGO Newsletters — Since 1972, the prime source
of modifications. improvements, and repair of Yaesu gear, free
to Club members. Calendar year dues stili only $8 U.S., $9
Canada, $12 elsewhere. Includes five year cumulative index
by model numbers, or send $1 for index and sample Newslet-
ter. Fox Tango Club, Box 15944, W. Palm Beach, FL 33416.

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardit(,. CA 92007.

IMRA International Mission Radio Assn. helps missioners —
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern.
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538.

“HAMS FOR CHRIST." Reach other Hams with a gospel tract
sure to please. Clyde Stanfield, WABHEG, 1570 N. Albright,
Upland, CA 91786.

TENNATEST — Antenna noise bridge — out-performs others,
accurate, costs less, satisfaction guaranteed, $41.00. Send
stamp for details, WEURR, 1025 Wildwood Road, Quincy, Ml
49082.

WANTED: Early Hallicrafter “‘Skyriders” and ‘‘Super Sky-
riders’ with silver panels, also ‘'Skyrider Commercial’, early
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter
gear, parts, accessories, manuals. Chuck Dachis, WDSEOG,
The Hallicrafter Coltector, 4500 Russell Drive, Austin, Texas
78745,

HAVE A-M CAPABILITY? Join 5.P.A.M. (Society for Promo-
tion A-M). Membership is free. Write S.P.A.M_c/o F Dunlap.
14113 Stoneshire, Houston, TX 77060.

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader ‘Yellow
Sheets”’, POB356, Wheaton, IL 60189.

QUALITY COMPONENTS Transco #11300 UHF relays dual
28VDC coils milspec new $80.00. FXR UHF relay 26VDC coil
hermetic milspec new $45.00. Collins filter FA55FA15 $65.00.
High voltage diode stacks 15kV one ampere milspec new
$9.25. Power solenoids 3PST 120A new $45.00; 50A new
$35.00 28VDC coils. Carborundum #887 100 ochm 50 watt
noninductive resistors new $9.75. Prices prepaid insured
W6FR (714) 871-3607.

NEW 1.2 GHz antennas from NCG. Base or repeater use: (in-
cludes mounting hardware) #1260 - 17 step, 1/2 wave coi-
linear, 10.2 dBi gain, VSWR less than 1.5-1, 100 watts, 50
ohm coax. $145.00. #1217 - 17 step, 1/2 wave collinear, 10.8
dBi gain VSWR less than 1.5-1, 30 watts, 50 ohm coax. $85.00.
Mobile antenna: #1270M - 10 step, 1/2 wave collinear, 8.5 dBi
gain, VSWR less than 1.7-1, 20 watts, type "N’’ connector
$54.50. For more information contact: NCG, 1275 North Grove
St., Anaheim, CA 92806.

ATTENTION KENWOOQOD and lcom owners. Informative
separate newsletters. 5th year of publication. Back issues
available. Add mare selectivity to your 430, 830, and 930.
Magicom RF clipper pracessor for TS-120, 130, 430, 520 and
820. Call for prices. 1C-730 FM kit $79.95. TS-830S FM kit
$94.95. Send SASE (37¢) for free brochure to Internationat
Radio, Inc., 364 Kilpatrick Ave., Port St. Lucie, FL 33452 (305}
335-5545. Master/Visa accepted.

LIKE TO BUY, sell or trade? For the best deals, subscribe
to the Ham Boneyard. A complete stockyard of radio and/or
related electronic equipment. Second year, published twice
monthly, 24 issues annually. Send SASE for free issue. 364
Kilpatrick Ave., Part St. Lucie, FL 33452.

FOR RENT: ‘‘Ham-Home"", Northern Virginia, 5 miles south-
west of Pentagon, 3 bedrooms, family room, fifty foot tele-
phone pole, tribander, 14 el. two-meter, 40/80 meter dipole,
1/2 acre, fenced yard. Available August '84. K1CTK/4. Use
callbook address. Phone 703-379-7437 evenings

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA. We
have a small quantity of ORIGINAL STOCK CERTIFICATES,
signed by the Vice-President and Treasurer of the Company.
sealed, issued, and cancelled. MARCONI first proved that
messages actually could be sent by wireless, and sparked the
imagination of those who became the first HAM RADIO OPER-
ATORS. These certificates, dated in the 1910's, are colorful
with an exceptionally nice VIGNETTE of Miss Liberty sitting
between globes of the East and West hemispheres, with trans-
mission towers on each side. Each comes beautifully framed
and matted, including glass protection, ready to add to the
decor of any room or shack. ORIGINAL MARCONI CERTIF)-
CATES cost much less than limited edition art works, repre-
sent the beginning of our great hobby, may increase in value
(Scripophly, the collection of old stock and bond certificates,
is in its infancy and becoming more popular), represents the
beginning of a giant corporation (RCA was formed with the
express purpose of buying out the Marconi Wireless Telegraph
Co. of America), makes a unique addition to any home, and
makes a great gift. Ten day unconditional money back guar-
antee. Price complete and delivered (we pay shipping
charges): $49.95 (Pa. residents must add $3 for sales tax).
Send check (personal checks — O K. Place your call on your
check and we will ship immediately without waiting for the
check to clear your bank), Money Order, or Master Card/VISA
information to: AUTHENTIC CERTIFICATES, RD 2073, Fleel-
wood, Pa. 19522. Phone: 215-944-0627. Checks received after
the MARCONI Certilficates are sold out will be relurned un-
cashed.



Coming Events
ACTIVITIES

“Places to go...”’

ILLINOIS: The Quad-Co. ARC will sponsar the 27th annual
“‘Breakfast Club”’ Hamfest, July 21 and 22, Terry Park,
Palmyra. All other groups are invited. Please give prior notice
to Hamfest Committee. Dancing and movies Saturday night.
Bring a basket lunch. Sandwiches and soft drinks available
on grounds. Games, contests, golfing and fishing. Bring your
swap gear. Camping facilities open from Friday afternoon to
Monday morning. Talk in on 3973 kHz. Write: Hamfest, c/o
Quad-Co. ARC, 602-D East Walnut, Chatham, IL 62629.

SOUTH CAROLINA: The Charleston Amateur Radio Society
will host the annual Charleston Hamtest, July 14 and 15, Omar
Shrine Temple. Commercial tables $40.00. (over 2, $20.00
each additional). Flea market tables $5.00 each. Talk in on
146.19/79. For information/table reservations: Hamfest Com-
mittee, P.O. Box 70341, Charleston Heights, SC 29405.

TEXAS: The Austin ARC and the Austin Repeater Org. will
sponsor Summerfest ‘84, August 10, 11 and 12, Austin Mar-
riott Hotel, I-35 at Hwy. 290. Admission $5 advance (deadline
July 31). $7.00 at the door. Indoor swapfest, dealers’ show-
case, transmitter hunt. Featured speakers: KG5U, president
of the NASA/Johnson Space Center ARC, KO5| of AMSAT,
KSFOG and WASMWD on packet radio. Ladies’ programs.
Reserved swapfest tables $1.00 each, limit two. Talk in on
146.34/.94. For more information: Austin Summertest '84, P.O.
Box 13473, Austin, TX 78711,

WEST VIRGINIA: The 6th annual TSRAC Hamfest, Sunday,
July 22 at Wheeling Park. 9 AM to 4 PM. Admission $3.00
by reservation. Dealers, exhibits all under roof. Refreshments,
family park activities, flea market, auctions, free parking. All
spaces free both dealers and flea market. For brochure, in-
tormation and map contact: TSBAC, Box 240, RD 1, Adena.
OH 43901, (614) 546-3930.

TENNESSEE: The Radio Amateur Transmitting Society is
pleased to announce the 6th annual Nashville Ham and Com-
puter Fest, July 29, at the Nashville Municipal Auditorium. No
admission charge. Tables availble for $5.00. For further in-
formation: SASE to Willie Porter, KB4BLL, 4907 ldaho Avenue,
Nashville, TN 37209.

NEW YORK: The Aliied Armored Force Amateur Radio Nation-
wide Emergency Team, (AFAR NET) will hold an eyeball
bivouac, July 28, Sheraton Inn in Canandaigua starting at 1
PM. All Amateur Radio operators who have been assigned
ar attached to an armored unit are invited to attend the get-
together. For additional information: Harry B. Thomsen,
W2PJH, 348 Jefferson Avenue, Apt. 15, Canandaigua, NY
14424 Please SASE.

NEW JERSEY: Sussex County ARC will sponsor **'SCARC
'84’", Saturday, July 14, at the Sussex County Fairgrounds,
Plains Rd., Augusta. Doors open at 8 AM. Admission $2. In-
door tables $5 advance, $6 at door. Tailgate space $4 ad-
vance, $5 at gate. Food and refreshments. Free parking. Talk
in on 90/30 and 52 simplex. For further information: Donald
R. Stickle, K20X, Weldon Rd., RD #4, Lake Hopatcong, NJ
07849. (201) 663-0677.

WISCONSIN: The Eau Claire Amateur Radio Club’s annual
Hamfest, Saturday, July 14, 4-H Buildings in Eau Claire. 8 AM
to 4 PM. Tickets $2.00 in advance, $3.00 at door. Free tables
and coffee. Talk in on 31/91 and 52 simplex. For information,
tickets SASE to Gene Lieberg, KASDWH, 2840 Saturn
Avenue, Eau Claire, WI 54703.

FLORIDA: The 11th annual Greater Jacksonville Hamfest,
August 4 and 5, Orange Park Kennel Club, US 17 south near
1-295. 8 AM to 5 PM Saturday and 9 AM to 3 PM Sunday. Reg-
istraion $4.00. Swap tables $9/one day, $15/weekend. Exhib-
itors, large swap table area, forums and programs. Special
discounts and promotions available to exhibitors contracting
for space prior to July 15. Plenty of free parking. For informa-
tion, swap tables, registration: Mike Parnin, N4EPD, 6716
Diane Rd., Jacksonvilie, FL 32211

MICHIGAN: The Copper Country Radio Amateur Association
is hosting the 1984 Upper Peninsula Hamfest, July 28, Memo-
riat Union Cafeteria, Michigan Technological University cam-
pus. Houghton. For further information contact: Howard
Junkin, N8FHF, Co-chairman UP Hamfest, 106 West South
St.. Houghton, Ml 49931. (906) 482-4630.

MONTANA: The Great Falls Area ARC’s 50th annual Glacier-
Waterton International Hamfest, July 20, 21 and 22 at Three
Forks Campground on the southern edge of Glacier National
Park. QCWA meeting and contests, 2m transmitter hunts. Pre-
registration is $8.50 and includes Saturday night dinner (bring

your own meat and utensils) and Sunday morning breakfast.
Talk in on 52 and 34/94. For more information SASE to Shirley
Smith, KC70A, 1822 - 14th Avenue South, Great Falls, MT
59405.

MARYLAND: The Baltimore Radio Amateur Television Society
again presents the BRATS Hamfest and Computerfest, Sun-
day, July 29, Howard County Fairgrounds, Route 144 at Route
32, West Friendship. Indoor tables with A/C $20.00 each. In-
door tables no A/C $10.00 each. Qutdoor tailgating. RV hook-
ups available. For table reservations and information: BRATS,
P.O. Box 5915, Baltimore, MD 21208 or call Mayer Zimmer-
man, W3GXK (301) 655-7812. Talk in on 146.76 (- 600),
147.03 { +600) or 52 simplex.

WEST VIRGINIA: Wheeling Hamfest, Sunday, July 22, Wheel-
ing Park. Flea market, auction, dealers welcome. Under roof
tables available. Admission $3.00. For information/reserva-
tions: TSRAC, Box 240, RD 1, Adena, OH 43901. (614)
546-3930.

INDIANA: The combined LaPorte-Michigan City Amateur
Radio Clubs will sponsor their Summer Hamfes!, Sunday. July
15, LaPorte County Fairgrounds, State Road 2, LaPorte. 8 AM
to 2 PM. Donation $3.00. Indoor tables by reservation, 40¢/ft
P.O. Box 30, LaPorte, IN 46350.

KENTUCKY: The Central Kentucky ARRL Hamfest, spon-
sored by the Bluegrass Amateur Radio Society, Sunday,
August 12, 8 AM to 5 PM, Scott County High School, Longlick
Road and US 25, Georgetown. Tech forums, awards, exhibits.
AC facilities. Free outside flea market space. Tickets $3.50
advance and $4.00 at gate. For information or tickets: Edward
B. Bono, WA4ONE, P.O. Box 4411, Lexington, KY 40504

NORTH CAROLINA: The WCARS annual Hamfest, July 28
and 29, Firemen's Training Center, Asheville. Admission
$4.00. Preregistration $3.50 before July 15. Talk in 31/91,
16/76 and 52 simplex. For information: Nelda Williams,
KA4WPM, P.O. Box 1488, Asheville, NC 28802.

PENNSYLVANIA: The Mid-Atlantic ARC announces its an-
nual Hamfest, Sunday, August 12, 9 AM to 4 PM, rain or shine,
Route 309 Drive-In Theater, Montgomeryville. Admission $3.00
plus $2.00 additional for each tailgate space. Bring your own
table. Plenty of parking and refreshments. Talk in on
WB3JOE/R, 144.66/.06 or 146.52. For information. MARC,
P.O. Box 352, Villanova, PA 19085 or call Bob Josuweit,
WAB3PZO (215) 449-9727

OKLAHOMA: The Central Oklahoma Radio Amateurs will host
‘*Ham Holiday"* and State ARRL Convention, July 21 and 22,
Lincoln Plaza Inn & Conterence Center, 4445 Lincoln Blvd.,
QOkiahoma City. DX, Packet Radio, satellites, computers with
RTTY and a host of special interest events. Unlimited free
parking for cars and self-contained RV's. Dealers Saturday
and Sunday. Flea Market Saturday only. Pre-regisiration by
July 6, $8.00; $10.00 at the door. Saturday evening banquet
$14.00. Sunday QCWA breakfast $7.20. Reserved flea market
table $5.00; $8.00 at door (if available). Mail reservations to
CORA, P.O. Box 44091, Oklahoma City, OK 73144,

MICHIGAN: ARRL State Convention, sponsored by the Livonia
ARC with the help of nine other Radio Clubs. Friday, June
29 and Saturday, June 30, Schoolcraft College campus, 18600
Haggerty Road, Livonia. Friday evening *'Eye-Ball Social',
7:30 PM at the Plymouth Hilton with a Woutt Hong indition
at Midnight. Convention opens Saturday, 8 AM 10 5 PM. Ex-
hibits, forums, seminars, YL activities, operating demos, state
nets and more. Convention banquet Saturday evening, 7:30
PM at the Plymouth Hilton. Admission $3.00 at the door; $2.50
advance. Swap tables $1.00/ft. and trunk sales $5.00 space.
Talk in on LARC Repeater 145.35 (- 600) or the 146.52 sim-
plex. For tables, trunk sales, tickets or information: Neil Cof-
fin, WABGWL, Livonia ARC, P.O. Box 2111, Livonia, M1 48151,

NEW HAMPSHIRE: Fly-in to the 2nd largest Amateur
Radio/electronic flea market in the state, Saturday, July 14,
Manchester Municipal Airport. Sponsored by the New Hamp-
shire FM Association. Starting lime 9 AM. General admission
$1.00. Sellers $5.00 with own table. Refreshments available
For information: Dick DesRosiers, W1KGZ (603) 668-8880 or
Doug Aiken, KIWPM, 30 Meadowglen Dr., Manchester, NH
03103 (603) 622-0831.

OHIO: The Northern Ohio Amateur Radio Society's 7th an-
nual ARRL approved NOARSFEST, July 21, Lorain County
Fairgrounds, Wellington. 8 AM to 4 PM. Huge black-topped
flea market area $1.00 per car space. Setup 6 to 8 AM. Free
overnight camping Friday night, no hookups. Dealers indoor
8’ tables $8.00 each. Donation $3.00 advance, $3.50 gate
Children under 12 free. Talk in on 144.55 - 145.15. Mobile
checkin 146.52. For advance registration mail check to John
Paul Jones, WABCAE, 4612 Timberview Drive, Lorain, OH
44052 (216) 282-4256.

NORTH CAROLINA: The Cary ARC’s 12th annual Mid-
Summer Swapfest, Saturday, July 21, 9 AM to 3 PM, Lion's

Club Shelter, Cary (near Cary High School). Open auction
starting at 1:00 PM. We sell anything! No commission. No ad-
mission. Talk in on 146.28/.88; 147.75/.15; 146.52/.52. For in-
formation: Cary ARC, P.O. Box 53, Cary, NC 27511.

NEW JERSEY: The West Jersey Radio Amateurs’ 6th annuatl
Hamfest, July 15 (rain or shine) 9 AM to 3 PM, Super 130
Drive-in Theatre, Route 130, Edgewater Park. Registration
$3.00. Tailgating $3.00 additional with own table. Vendors'
anly setup starting at 7 AM. For information or tickets SASE
to: Mary Lou. Shoniz, N2CLX, 107 Spruce Lane, Route 16,
Mount Holly, NJ 08060. (609) 267-3063.

MISSOURI: The 22nd annual Zero-Beaters ARC Hamfest, July
15, 9 AM to 3 PM, Washington, MO, Fairgrounds. Free ad-
mission. Free flea market area. Limited rental spaces under
pavillion. Advance reservation advised. Cake walk, candy
scramble, traders row, refreshments and food available. Talk
in on 147.24-84, 146.52. For information: Zero-Beaters ARC,
Box 24, Dutzow, MO 63342,

COLORADO: The Ski Country ARC's third annual Swaptest
and CCARC meeting, July 28, 9 AM to 3:30 PM, CMC Build-
ing, 1402 Blake, Glenwood Springs. Tables $5.00 each. Half
table $3.00. Speakers, demos. Talk in on 146.07/67. For in-
formation: Bob Ludtke, KOMWM, 1001 Grand Ave., Glenwood

VERMONT: The annual BARC International Hamfest, Satur-
day, August 11 and Sunday, August 12, Old Lantern Camp
Grounds, Charlotte. Tickets $4.00 for both days. Heterodynes
under 12 free. Qutdoor flea market space $2.00; indoars $5.00.
Qvernight camping avaitabte. Talk in on 34/94, 01/61, and 52
simplex. For information: Roger, WA10ZE, Burlingion ARC
President, P.O. Box 312, Burlington, VT 05402.

WASHINGTON: W7DK, the Radio Club of Tacoma, presents
Hamfair ‘84, August 11 and 12, Olsen Auditorium, Pacific
Lutheran University campus. Registration $5.00. Trailer and
dormitory space available on campus at reasonable rates. Sat-
urday night banquet. Commercial space and flea market tables
available by advance registration. Talk in on W70K repeater,
147.88/28. For information or registration: Grace Teitzel,
AD7S, 701 South 120th, Tacoma, WA 98444,

IOWA: The 18th annual Central States VHF Conference, July
27-29, Sheraton Inn, Cedar Rapids. Technical presentations,
DXpedition reports and organizational meetings. Plan to at-
tend and meet your friends. For more information: Barry
Buelow, WAGRJT, 4110 Emerson Ave N.E., Cedar Rapids, I1A
52402.

{LLINOIS: The DuPage Amateur Radio Club Hamfest/Com-
puterfest will be held on Sunday, July 8, 1984, at the Downers
Grove American Legion Post 80. Large outdoor flea market
and swappers row. indoor commercial exhibits available. Gen-
eral admission $2.00, $3.00 for swappers row sellers. Tickets
available at the gate only. Plenty of free parking space. Food
and drink available. Talk-in on 145.490 Rpt. or 223.74 Rpt.
For more information, send SASE to W9DUP, P.O. Box 71,
Clarendon Hills, IL 60514 or cafl 312-971-3298 between 8 A M.
and 9 P.M.

OPERATING EVENTS
““Things to do...”

JULY 21: The Tank-Automotive Command ARC will operate
W8JPW from 1300 to 2000Z to commemorate the 43rd year
of the Detroit Arsenal. Frequencies: Phone 7.274, 21.400 and
146.49 MHz. CW 7.055 from 1500-1700Z. Send 9 = 12 SASE
with QSO number and frequency for certificate to WBJPW, U.S.
Army Communications Command, Att: CCNC-TAC-M, 28251
Van Dyke, Warren, Mi 48090

SEPTEMBER 9-15: The Soutern Counties Amateur Radio
Association (SCARA) is planning to have a special events sta-
tion during the Miss America Pageant. Check September Ham
Radio for details.

AUGUST 4-5: The Wild Bunch 160 SSB Contest: 8000 GMT
Aug. 4 to 2359 Aug. 5. Single operators only. Exchange:
RST/State. Country or Province. 10 pts. per QSO Muitipliers:
total number of states, countries, VEs. Plaque to winner. Dead-
fine for logs September 8, 1984, 10: KA1SR. A.J. Koziom-
kowski, 5 Watson Dr.. Portismouth, R.l. 02871.

JULY 14-15: The Eastern Michigan ARC (KBEPV) will com-
memorate the annual Port Huron to Mackinac Island Yacht
Race. 1400Z to 0200Z both days. Frequencies: 3,910, 7,235,
or 14,235. Phone 3,710, 7,110 or 21,110 CW. For a certificate
send QSL with legal SASE to KBEPV (C.B.A.) or 654 Georgia,
Marysville, Ml 48040
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Electronics Supply

1508 McKinney
Houston, Texas 77010
Call for Quotes
713-658-0268

KDK FM2033 .
SANTEC ST142 . ........... 299.95
ST440up .(limited) . . . . 250.00

Accessories Available
TOKYO HiPower

HC2000 Tuner .... ...... 289.95
HCA00L ... cov e 12995
HC200 . ... 89.95
TOKYQ HiPower Amps . ... LESS 15%
WELZ Meters ...........LESS 10%

TRIPLETT Model 50 VOM . : .. .59.00
FLUKE Model 77

Digital Mutlitmeter . ... ...115.00
COBRA, MAXON 49MHZ

headset ............ .. .. 3995
FOXTANGO . ........... LESS 10%
MIRAGE AMPS . . . .. . . LESS 12%
154308 ......... RING US FOR A PRICE
FI757GX Mobile deluxe .. .. ... 74995

GE 61468 . ..

VALOR mobile antennas

7510M ..o . 20.00 eq.
BOOKS-AMECO BOOKS & CODETAPES,
ARRL. GILFER, SAMS, TAB, RIDER,
UNIVERSAL, WRTVH, RADIO PUB.,

CALIBOOKS
ALPHA DELTA MACC-8

Console ... ..., 73.00
BENCHER, ST1, BY1, ..... .4295

ST2BY2 ..o .54.95
VIBROPLEX, AMECO

Preamps .. ..... e Less 10%

EIMAC 3-500Z .............9995
ROHN 50’ 25G Tower. 4 sections

1 section 25AG-2 or

25AG-3..... . 269.00
BELDEN 0913 Solld Cemer Cocx

Foil — Braid Shield ... ... .. 45¢/ft.
8214 RG-8Foam . ........ 43¢ /8.
100’ 8214 — ends installed . . 45.00
BEARCAT DX1000 ........ . 49995
TRANSMITTING TUBES ........CALL
SPECIAL!
65-287 CALRAD SWR

& POWER METER $29.95

Meausigs output ond reflecied power of the some
hme &y to read. dual 100 micrcamp meter move-
ments _ow insertion loss Maybe et in line Will handie
up to 2000 wotts. Good through 175 mHz Size 4-3/4
long x 2-1/2" deep.

Ameco Code Records .. .... 2.50
Ameco General Book

(passit) .o e, 3.25
AEAKeyers . .......... . STOCK
FoxTango ............. 10% OFF

1-800-234-3057

NIGHT NUMBERS
510 p.m. CST
Mon., Wed., Fri.

4-800-231-1064
INSIDE TEXAS
1-743-331-2235
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FCC LOWERS
REQUIREMENTS —

GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make obtaining a High-level
Radio Telephone License much easier now.
Eliminate unnecessary study with our short-
cuts and easy o follow study material. Obtain-
ing the General Radio Telephone License can
be a snap! Sample exams, also section cover-
ing Radar Endorsement.

A small investment for a high-paying career in
electronics.

$19.95 ppd.

Satisfaction Guaranteed

SPI-RO DISTRIBUTING
P.0. Box 1538 w184
Hendersonville, N. C. 28793

We now accepl MC and VISA wy
@ (Give card #, exp. date, and signature ——

DRAKE R-4/T-4X |

OWNERS AVOID |

OBSOLESCENCE
PLUG-IN SOLID STATE TUBES!

Get state-of-the-art performance
Most types available

INSTALL KITS TO UPGRADE
PERFORMANCE!

* BASIC Improvement
* Audio Bandpass Filter

* Audio IC Amplifier

TUBES $23 PPD KITS $25 PPD |
OVERSEAS AIR $7 |

SARTORI ASSOCIATES, W5DA
BOX 832085
RICHARDSON, TX 75083
214-494-3093 +~ 180

SYNTHESIZED

SIGNAL GENERATOR

MODEL

SG-100E
MADE IN §399.95
USA plus shipping

* Covers 100 MHz to 185 MHz in 1 kHz
steps with thumbwheel dial » Accuracy
+ /=1 part per 10 million at all frequen-
cies = Internal FM adjustable from 0 to 100
kHz at a 1 kHz rate » External FM input ac-
cepts tones or voice » Spurs and noise at
least 60 dB below carrier » Qutput adjust-
able from 5-500 mV at 50 Ohms = Oper-
ates on 12 Vdc @ "2 Amp = Available for
immediate delivery » $399.95 plus ship-
ping = Add-on accessories available to ex-
tend freq range. add infinite resolution, AM,
and a precision 120 dB attenuator = Call
or write for defails » Phone in your order
for fast COD shipment 190

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (212) 468-2720

BUTTE‘HNUT ;
ELECT F!DNICS
CCIMF’ANY

M,
: T -‘Mcv 5
',.,mbﬂf" P Trombg, i

ALOG

BUTTEF‘!N uT

ELECTRONICS
405 E. MARKET STREET

LOCKHART, TX 78644

EGBERT ][+
RTTY-CW - XFER

for the Apple Il, I+, lle
Transmit & Receive with Software Only

NO TU REQUIRED

The Egbert ][+ has RTTY/CW/XFER
on the same disk! and features: split
screen operation, type ahead buffer, se-
lectable mark, space, shift and speed
change modes and speeds from menu,
mailbox with selective call and save to
disk. Provisions for up to 9 canned
messages on each data disk, and much
maore.

FOHMORE INFO.ORORDER.CALLOR

WRIT
W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca. 95965
M/C (916) 589-2043 VISA
Egbert ||+ =69.95 m|1h>s|r.1|u| backup &
documentation USA Residents add $2.50 for
shipping Allothersadd $6 00 Ca Res add 6%
sales tax w 166

INCLUDE CALL SIGN WITH ORDER!

R-T HV Mark Il

4
2]

NEW, EASY-TO-USE DESIGN :

GET TRANSI-TRAP™
LIGHTNING PROTECTION

Protect your valuable equ

Model LT 200 watts @ 500 $19.85
Model HT Z2kw @ 500 $24.95
Ruggedized Super Low Loss [ 1dE @ 500 MHz)

Model R-T 200 watts @ S0l 529 95
Model HV 2 50 $32.95

See your o rder direct. Pse, include 52
i shipp 1. MC and VISA acceg

.N.mnel.u
COMMUNICATIONS

P.0. Box 571, Centerville, Ohio 45459
(513) 435-4772 w104

. COMPUTER'

TRADER
MAGAZINE

% % *LIMITED TIME OFFER » »
BAKER’S DOZEN SPECIAL!
$12.00 for 13 Issues
Regular Subscription $15.00 Year
Foreign Subscription: $55.00 (air mail)

$35.00 (surface)
Articles on MOST Home Computers
HAM Radio, hardware & scftware reviews

programs, computer languages and construc
ion, plus mu

FREE CLASSIFIED ADS
for subscribers
Excellent Display and Classified Ad Rates
Full National Coverage
CHET LAMBERT, WAWDR
1704 Sam Drive » Birmingham, AL 35235
(205) 854-0271
Sample Copy $2.50

July 1984 [B 135
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A fresh idea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

IC=107

ESS8 COMMUNICATIONS SPECIALISTS com spEc
426 West Taft Avenue, Orange, California 92667 e
(800) 854-0547/ California: (714) 998-3021
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= SWITCHING POWLR SRy FP-757Gx

YAESU

GENERAL COVERAGE

Conlinuous coverage on RX from 500 kHz to 29.99 MHz in 10 Hz
steps. with easy modification for MARS TX outside the Ham
bands. WARC bands factory installed.

ACCESSORIES FACTORY PACKED
Electronic keyer, 600 Hz CW filter, speech processor, AM and
FM units, all-mode squelch, Woodpecker noise blanker, and
receiver preamp . . . all included in the base price, not
expensive oplions!

FULL PERFORMANCE

Full CW QSK, full 100 watts output at 100% duty cycle
(55B/ CW/FM), and full microprocessor control with dual VFOs,
eight memories with bilateral memory/VFO swap, and
personal computer (CAT System) compatibility make the
FI-757GX a winner, of home or away.

FT-757GX ACCESSORIES

FP-757GX Swilching Power Supply, FP-757HD Heavy Duty Power
Supply (lor 100% duly cycle operation), FC-757AT Automatic
Antenna Tuner with Memory, FAS-1-4R Remote Antenna
Seleclor, SP-102 Speaker with Audio Filters, MD-1B8 Desk Mic,
MH-1B8 Hand Mic, FIF-232C Computer Interfoce Module.

ULTRA-COMPACT DESIGN

Chip components installed by Yaesu's assembly robofs signifi-
canlly reduce circuit board size. resulting in a
reliable transceiver with a weight of only 450g, including the
standard FNB-3 baftery.

= s
HANDS-FREE VOX
A VOX (voice-actualed fransmif) unit is built-in, allowing
hands-free operation when the optional YH-2 Headset is used.
Ideal for tower work, public safety, or other applications
where manual PTT control is inadvisable. Level control
provided.

FULL FLEXIBILITY

Built-in $-meler, thumbwheel frequency programming, Hi LOW
power switch, busy channel and transmit indicators are
standard. DTMF Encoder versions, as well as 220 MHz and 440
MHz lines, are coming soon!

FT-203R ACCESSORIES
F15-7 CTCSS Module, FBA-5 AA Cell Case, YH-2 Headset, MH-12
Speaker/Mic, FNB-4 High-Copacity Baftery, PA-3 Mobile
Adapter, MMB-21 Mobile Haonger, NC-15 Quick Charger/AC
Adapter. FTT-3 DIMF Keypad



b

pacesefter /n amatelur radio

TS-930S “DX-traordinary”

We call it “DX:traordinary™ because
the TS-9305 has now become the
favorite rig of the serious contester!
Its superior capability for full break-in
split-frequency operation; the speed
and convenience withwhich its eight
memary channels can be accessed)
its unsurpassed receiver dynamic
range and its remarkable ability to
select the desired signal auring

periods of heavy GQRM. utilizing VBT,
Slope tuning, IF Noeteh filtering, and
tuneable audio fitering, have all
combined o make this the rig that
gives you the EXTRA EDGE!

The TS-8308S is loaded with all

the special features that you always
wanted in an HF trans
coverage of the 160 through 10
meter bands, including the new
WARE frequencies, (easily modified
for HE MARS). plus a general cover-
age:-receiver that can tiine any fre-
guency from 1560 kHz to 30 MHz.
Qperation in the SSB, CW, FSK, and
AN modes, with selectable full or
semt CW break-in, All splid-state,
with 260 watts PEP input on SSB,

celver. Full

CW. FSK, and B0 watts input on
AM. SWR/power meter, Triple final
protection cirguits: plus two cooling
fans built-in, 10-Hz step synthesized
frequency control, Avallable with
optional autornatic antenna tuner
built-in, another industry first! Dual
digital VEQ's, Eight memory chan-
nels that stare both frequency and
band information, with internal bat
tery bagk-up, (batteries not supplied)
Dualm
especially effective in eliminating
‘woodpecker” type Iinterference

2 adjustable noise blankers,

SS8 IF slapetuning, for maximum
rejection of iterference. CW vari-
able handwidth, W
t.

audio peaking filter, Unigue

hpitch and sige-

ol. IF notch'tilter

aple

e Contl

SiX digit

white fluorescent tube digital display

IS j-on-the-eyes during those

long corntests: Rk speech processo
for higher average “lalk-powet’ SSB
maonitor circuit, 4-step RF
aitenuator. VOX y =
100~kHz marker
AC power supply
built-in, 120,220,
of 240/ VAC,

Specilicatiogs ana piic

TS-930S Optional Accessories:
AT-930 automatic antenna tuner,
SP-830 external speaker, with select
able audio fiters, YG-455C-1 (500
Hz), YG-455CN-1 (250 Hz), YK
88C-1 (500 Hz) CW filter, YK-88A-1
(B kHz) AM filter, all plug-in type
SO-1 commercial stabllity: TCXO,
MC-60A deluxe desk microphone,
MC-80 and MG=B5 communications
428 mobile hand
2A linear amplifier

microphones, MC
microphone, TL-9:
(not for CW QSK), SM-220 station
manitor, PC-TA phone patch,

SW-2000 SWR/power meter, 160~
6 meter, SW100A' SWR/power{voll

meter 160-2m H5-4, HS:5, H5-6,

and HS: 7 headphones.
n't It about time vou stepped

e winner's circle?

rmaltion on the I5-930¢

is-avallable frorm authorized.dealers

&

More |

of Trio-Kenwood Communications.
1111 West Walnut' Street,

~ nn

Compton, Califorma 8022

&5 ars subjech o change withoul nelica oy abliganion
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