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YAGI ELEMENT TAPER
AFFECTS GAIN &
F/B RATIO

also: remote-controlled 40/80/ 160-meter vertical
* end-fed multiband 8JK ® computerized
antenna matching ® high-performance dipole
) ® branch-line hybrids ® simple wire plow
communications * and the conclusion of K2BT's series on

technology vertical phased arrays
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The small dish that
captures all the
q l

|
Trimsteel Design — only
8'8" in diameter and engineered
to hold exact dimensions.

Absolutely Affordable —

The answer for penny pinchers who
need easy assembly and Iochost

shipping.

Versatile Mounting Capability —

Approximately 3 feet smaller than ordinary dishes.
May be mounted in environments unable to accom-
modate larger dishes. 4

Four Year Limited Warranty — Unsurpassed in the industry, it's
built to last.

Rugged Construction — Galvanized steel, 18 gauge thickness and
can easily handle all weather conditions.

Toll Free (800) 634-6898 \NILSON

. P.0O.Box 50070 e MICHDWAVE
'Henderson, Nevada 89016 SYSTEMS, INC.

 Antenna is shown with optional LNA cover.




_watts on FM (aptional), or 60
watts o AM. Final amiplifier

~_cooling fan. are built-in. . ./
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.pacesefier in amateur radio

TS-430S “Digital DX-terity!”

Digital DX#terity...that outstanding
attribute bulilt inta every KENWOQOD
T5-4308S that lets you QSY from
band to band, frequency to fre-
quency, and from mode to mode
with the speed and ease: that will

" give you a dominant posmon in DX

operations.

KENWOOD!'S TS-4308,:a revo-
lutionary, ultra-compact, HF trans-
celver has already won the hearts
of radio Amateurs the world aver.

It covers 160-10 meters, including
the new WARC bands (easily modi-
fied for HE MARS). Its high dynamic
range receiver tunes from: 150 kHz-
30 MHz. It utilizes an innovative UP
conversion PLL eircuit for superior
frequency stability and accuracy,
Two digital VFQ's allow fast split-
frequency operations. A choice of
USB, LSB, CW, or AM, with FM
optional, are at the operators finger-

tips. All Salid-state technology pet- ’

mits inputs of 250 watts PEP on
SSB, 200 watts DC on €W, 120

protectioneircuits and a

Eight memories stare frequenacy,
mode, and band data, with Lithium
battery memory back-up: Memory
scan and programmable automatic
band scan help:speed up opera-
tions. An IF shift circuit, a tuneable
notch filter; and a Narrow-Wide
switch for IF filter selection help
gliminate QRM. It has a built-in
speech processor. A fluorescent
tube digital display makes tuning

‘easy and fast. An-all-mode squelch

circult, a nolse blanker, and an RF
attenuator control help clean up the
signal. And there's a VOX circuit,
plus semi-break-in; with side-tone.
All-in-all, it just colld be that the
expression “Digital DX-terity” is a bit
of an understatement.

TS-430S Optional Accessories:

In typical KENWOQD fashion, there
are plenty of optional accessories
for this great HF transcelver. There
1S a special pewer supply, the
PS-430: An external speaker, the
SP-430, 1s also available, And the
MB-430 mounting bracket is avail-
able for mobile operation: The

| TS-430S |

ESEEE

AT-250 automatic antenna tuner was
designed primarily with the TS-4308
in.mind, and for those who: prefer to
"roll their own; the AT-130 antenna
tuner is available: The FM=430 FM
unit is available for FM' operations.
The YK-BBC (500 Hz) or YK-8BCN
(270.Hz) CW filters, the YK-BSSN
SSB filter, and' the YK-88A AM filter
may be easily installed for serious
DX-ing. An'MC-60A deluxe desk
microphone; MC-80 and MC-85
communications microphanes, an
MC-42S mobile hand mic.. and-an -
MC-55 8-pin mobile microphone,
are available, depending on your
requirements. TL-922A linear ampli-
fier (not for CW @QSK}, SM-220 sta-
tion monitor, PC-1A phone patch,
SW-2000 SWR/power meter 160~ 6
meter, SW100A SWR/power/volt
meter 160-2m, HS-4, HS-5, H5-6,
HS-7 headphones, are also available.
Mare infermation on the TS-430S

is available from authorized dealers

of Trio-Kenwood Communications,
1111 West ' Walnut Street,
Compton, California 80220:
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One year ago . . .

It's hard to believe a year has passed since we put together the 1983 annual antenna issue. That was my first
May special as Editor-in-Chief {though | had joined ham radio in the fall of the previous year). Gracing the pages of
that issue was the start of a series of articles on vertical phased arrays that promised to examine in detail every impor-
tant aspect of that subject from design through construction. Most appropriately, the final article in that series appears
in this special antenna issue. | would not for a moment suggest that it is either easy reading or the answer to everyone’s
antenna requirements, but as the author has repeatedly stated, the series takes the mystery out of antenna develop-
ment and squarely places that topic into the realm of science. Though the author has primarily concentrated on the
75-meter band {where his interests lie — and considering the present sunspot cycle trend, it's not a bad idea), the
concept he presents is well suited for use on other bands. It's a series | heartily recommend reading and rereading.

While still on the subject of verticals, how would you like to be able to remotely control a fine performing antenna
on your three favorite low bands: 160, 80, and 40? Robert Leo, W7LR shows you how with his 70-foot vertical that
uses inexpensive irrigation pipe and a five position switching control head and RF deck. It's simple and effective, and
with a flick of a switch, gives you ful/ coverage of the three bands without any retuning . . . a very nice addition,
| might add, to any installation that uses a no-tune synthesized transceiver.

From the United Kingdom comes an ingenious and quite effective design for an antenna and tuner that enables
operation on the three highest bands (20, 15, and 10). R.C. Marshall, G3SBA, shows how an old standby antenna,
an “8JK,” can be end-fed to provide performance comparable to that of the standard center-fed version. The more
remarkable aspect of his development is a sophisticated antenna control unit that enables the operator to step through
each of the bands in narrow segments using a BCD switching circuit. The original motivation for this elaborate design
was the author’s need for an unobtrusive, high performance three-band antenna installation. Food for thought for
those with small lots and big ambitions (DX, that is).

On a different angle, ham radio received an innocent enough sounding call several months ago from a gentleman
who said that he had carefully read Lawson'’s series on Yagis for the HF bands and would be interested in providing
a somewhat similar presentation for the VHF/UHF bands. From subsequent conversations with Stan Jaffin, WB3BGU,
it soon became obvious that not only had he thoroughly understood Lawson’s series, but that he'd also investigated
the works of several prominent VHF/UHF designers including Kmosko and Johnson, Greenblum, Tilton, Viezbicke
and Knadle. With the aid of a computer {a mainframe, | believe), he generated a series of tables and associated
patterns which examined in fine detail the effect of iterating Yagi parameters for the enhancement of gain and front-to-
back ratio. His first article, appearing in this issue, is concerned with the 2-meter band with emphasis on the weak
signal segment. Very methodically various director tapering schemes are shown and logical conclusions drawn. The
series will continue over the next several months, with the same care given to the examination of Yagis for the 220
and 432 MHz bands. Like Lawson’s series, Stan’s is not meant for casual reading, but rather for use by experimenters
who wish to build a strong foundation in their understanding of Yagi antenna design.

While in the VHF/UHF World; Joe Reisert, W1JR, one of our featured columnists, has done it again. The no-nonsense
delivery of information he’s famous for has carried into this special antenna issue. In his column on page 110, he ex-
amines the “slightly’’ important area of performance parameters. Gain, beamwidth, front-to-back ratio, sidelobes and
VSWR are defined and their interrelationships explored. He doesn’t stop there, but continues to discuss other areas
of considerable importance to the antenna designer such as feed systems, wind load, structural strength and preven-
tive maintenance. In the second part of his article — of special interest to those who attend antenna measuring con-
tests — Joe shows how one can actually determine gain and come pretty elose with an estimate once the major side
lobe levels are known. In reading the article perhaps you’ll recognize several of the common mistakes that can turn
a VHFer's hair a lighter shade of white.

Sometimes it appears that very few new antenna ideas are generated, and that recent developments are old con-
cepts introduced to meet new needs. A case in point is what's known as a ‘‘stretch’’ or phase compensated dipole.
The concept, first introduced in the 40s and possibly a decade earlier, illustrates a technique whereby the addition
of series capacitors, periodically located throughout an antenna’s legs, create a uniform current distribution over the
entire length of the radiator. The particular version explored by David Atkins, WBVX, sports a low angle of radiation,
high efficiency and wideband performance.

This annual antenna-issue continues with techniques using just a GDO, noise or RF bridge — or more elaborately,
a microcomputer — to match simple antennas.

For those intrigued with verticals, a large ground radial system is a must and W71V shows you how it can be done
with the use of a home-built wire plow.

Naturally pleased with this month’s useful editorial content, we also take considerable satisfaction in setting a new
ham radio record: because of the outstanding support of you, our readers, and our advertisers, this issue sets an all-
time record for advertising space sales. To all involved, a hearty THANK YOU.

Remember, | always have room for just one more manuscript. If you have an idea for an article you'd like to write,
send it in or stop by the ham radio booth at the Dayton Hamvention, April 27-29. Let’s talk about it.

Rich Rosen, K2RR/1
Editor-in-Chief

6 May 1984



MF] ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MF] VERSA TUNER II \
Jr (l INDUCTOR
o wa SELECTOR

TRANI

ANTEMMA
MATCHING

MFJ's fastest selling tuner packs in plenty of new features!

« New Styling! Brushed aluminum front. All metal cabinet

* New SWR/Wattmeter! More accurate Switch selectable
300/30 watt ranges. Read forward/reflected power

* New Antenna Switch! Front panel mounted Select 2 coax
lines, direct or through tuner. random wire/balanced line or
tuner bypass for dummy load

* New airwound inductor! Larger more efficient 12 position air-

" ’ wound inductor gives lower losses and more watts out. Run up
MODEL MFJ-941D to 300 watts RF power output. Matches everything from 1.8 to
30 MHz: dipoles, inverted vee. random wires, verticals, mobile
gg 95 NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for
ATl IC balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches.
$ = MFJ-841D EM_TH_M Works with all solid state or tube rigs. Easy 10 use, anywhere
RTTY/ASCII/CWCOMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD §34.95
INTERFACE  wr)1224899.95 | 2 M HANDHELD CONVERTER | runeup tot ntond gy
T pr—— Turn your synthesized scanning ~ $39.95 life of finals, reduce
A = = ara = LG 2 meter handheld into a hot Police/ * = pmFy QRM! Rated 1KW CW = gy wmsuner | =
0335 0.9 o9e, -7 Fire/Weather band scanner! or 2KW PEP for 10 min-
s 144-148 MHz handhelds —— utes. Half rating for 20 |
Send and recelve computerized RTTY/ASCII/ receive Police/Fire on 154- Cg‘;‘z;g*,;n minutes, continuaus at '
CW with nearly any personal computer (VIC-20, 158 MHz with direct fre- ' 200 WCW, 400 W PEP. —— ==
Apple, TRS-80C, Atari, T1-99, Commodore 64, quency readout. Hear VSWR under 1.2 to 30
etc.). Use Kantronics or most other RTTY/CW NOAA maritime coastal MHz, 1.5 to 300 MHz = 12
software. Copies both mark and space, any shift plus more on 160-164 MHz Oil contains no PCB o ey

(including 170, 425, 850 Hz) and any speed (5-100
WPM RTTY/CW. 300 baud ASCII). Sharp 8 pole
active filter for CW and 170 Hz shift. Sends 170,
850 Hz shift. Normal/Reverse switch eliminates
retuning. Automatic noise limiter, Kantronics
compatible socket plus exclusive general purpose
socket. Bx1%x6 in_ 12-15 VDC or 110 VAC with
adapter, MFJ-1312, §9.95

RX NOISE
BRIDGE

Maximize 2
your antenna

performance!  §59, 95 MFJ.2028

Tells whether to shorien or lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

New Features: ingividually calibrated resistance
scale, expanded capacitance range (1150 pf).
Built-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive
manual. Use 9 V battery. 2xdxd4 in -

INDOOR TUNED ACTIVE

ANTENNA

"World Grabber'' rivals or exceeds reception
of outside long wires! Unique tuned Active
Antenna minimizes intermod, improves select
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas
Covers 0.3-30 MHz. Telescoping antenna,
Tune, Band, Gain,
On-off bypass controls
Bx2x6 in.Uses 9V
battery, 9-18 VDC or
110 VAC with adapter,

Converter mounts between
handheld and rubber ducky
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled. Bypass/OH
switch allows transmitting (up to 5 watts). Use
AAA battery. 2%x1x1%2 in. BNC connectors

MFJ/BENCHER KEYER
COMBO

MFJ-422

$104.95
The best ot

all CW worlds-
a deluxe MFJ Keyer in a compac onfiguration
that fits right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features. Curtis
8044-8B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-

in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/lune
or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base with
non-skid feet. Uses 9 V hattery or 110 VAC with
optional adapter, MF.-1305, $9.95

VHF SWR/WATTMETER
Liow anai mrJ-812 $29.95
VHF SWR/

Wattmeter! 1 mw ey
Read SWR o 4 o
(14 10 170 MHz) § - i, ah
and forward/ 60

reflected power
at 2 meters. Has 30 and 300 watts scales. Also

50 ohm non-inductive resistor. Safety vent
Carrying handle. 7'2x6% in.

24/12 HOUR CLUCK/ ID TIMER

MFJ-103

$34.95
Switch to 24
hour GMT or
12 hour format!
Battery backup
maintains time during power outage 1D timer
alerts every 9 minutes atter reset. Switchable
seconds readout. Elapsed timer. Just start clock
from zero and note time of event up to 24 hours
Bright blue 6" digits. Aldrm with snooze
function. Synchronizable with WWV. Lock
function prevents mis-setting. Power out, alarm
on indicators. Black. 5x2x3 in. 110 VAC, 60 Hz

DUALTUNABLE SSB/CW
FILTER mFJ-7528 $89.95

IOOO oOOJ'

Dual filters give unmatched performance!

The primary filter lets you peak, notch, low
pass or high pass with extra steep skirts
Auxiliary filter gives 70 db notch, 40 Hz peak
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied; linear
frequency control. Switchable noise limiter for
impulse noise. Simulated stereo sound for CW
lets ears and mind reject QRM. Inputs for 2 rigs
Plugs into phone jack. Two watts for speaker
Off bypasses filter. 9-18 VDC or 110 VAC with

MFJ-1312, $9.95. $79.95 wru-1020 read relative field strength. 4x2x3 in. optional adapter, MFJ-1312, $9.95
ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
T R FOR YOUR NE T
OBLIGATION. IF NOT DELIGHTED, RETURN WITH- MFJ itrpopbiriondiod -
IN 30 DAYS FOR PROMPY REFUND (LESS SHIPPING) 800-647-1800
-647-1800. call 601-323-5869 _
o Dok you & | guarkiion '« Made b LA in Miss. and outside continental USA MasterCard

e Add $4.00 each shipping/handling  Call or write
for free catalog, over 100 products.

MFJ ENTERPRISES, INC.

T L
Box 494, Mississippi State, MS 39762 910 B0 MR S Y

More Details? CHECK —OFF Page 148 168 May 1984 [ 7
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A BETTER ANTENNA o0o00000S

WHY SETTLE FOR LESS?
LOOK WHAT THE MOSLEY TA-33 OFFERS

3 Element full power

All stainless steel hardware
Ease of assembly

No balun required

Now a 2 year limited warranty
Now a standard 2'' mast adapter

Built to last

® Expandable to 30 or 40 meters
® Superb front to back ratio
® Excellent gain

® Outstanding SWR

Rl B) B4 BS Ne A7 N5 Ay B0 B

Frequency in MHz. Frequency in MHz.

SPECIFICATIONS:

Forward gain Used around the world

e PG, 1w ALL MOSLEY ANTENNAS

SSB 2KW P.E.P AND CATALOGS AVAILABLE

Fgedgcm_rt gmpadanca 5251::hn'1! Sah
VSWR H n 1.5 to 1 or better
Matching System Mosiey Work CW or phone AT QUALITY DEALERS
Number of Elements it i ORCALLT FR
L;ngast Element 28 WIt.hOl‘!t tumng or W ToLL EE
poom.LIogHh AP adjusting antenna
Turning Radius 15"6" 1‘800’325‘4016
Wind surface area (in. sq

ft) 5.7 A great antenna

Wind load 1
LE:: slaidard 80 mph) 114 Ibs for the new solid ASK ABOUT OUR FALL SPECIAL
Prices and specifications

Assembled Wt 39 Ibs tat .

ippi e subject to change

Shipping Wt 44 |bs state rigs sublect to chang
obligation

REMEMBER WHETHER YOU USE TRAPS OR LINEAR LOADING, 8db GAIN IS Bdb GAIN
YOUR RECEIVER CAN'T TELL THE DIFFERENCE . . . MOSLEY . . TRAP MASTERS QUALITY STILL SETTING THE PACE .

”ax/my E/ectronios,

A DIVISION OF WURDACK & ASSOCIATES INC. 1344 BAUR BOULEVARD ST. LOUIS, MO. 63132 1-314.994.7872




NOW THE PRO-SEARCH"BASIC MODEL
PSE-1A DIGITAL ROTOR CONTROL
ONLY $199.95

For Contesters,
DX'ers, Handicapped
Operators and General
Purpose Ham
Operators:

The Most Advanced
Antenna Control
Availble...

B Bright Easy to
see 2" LED's.

B Automatic Brake
Control

B Single Button
Movement

B 2 Memories

M Punch in Headings

Contesters:

Pro-Search Rotor Controls
handles your Rotor for you!
No Mods to your Rotor just
connect your present 8 wire

Current Heading
Display

Pro-Search is

cable to our unit and it will Programmable Adaptable To Many
allow you Hands Off Operation i e and Memory  gystems, Simple
while brightly displaying your Mnonone To Install.

Rotors position on ¥z inch
LEDS.

DX'ers:

The PSE-1A automatically
handles the Rotors brake
protecting you against
accidently droppmg it in while
your Rotor is still moving.

New or Old Hams:

No modifications are
PSE-1A + Ham IV* 299.95 pecessary.

PSE-1A + T2X* 34495
Disconnect your

present antenna
control system and
connect ours.

PSE-1A is used with
HAM-M, HAM-II,
I, 1V, and TX..

Other models

Need a complete system? - 4
Add a new Tpelex H;m IV for . * *Printed with permission of TELEX/HY-GAIN available.
only $100.00 when purchased To Order:
as a package! Don't miss this WHY NOT HAVE THE BEST IN CONTROL SYSTEMS :
one offer only available for a FOR PENNIES MORE? 1.800-325-4016
limited time...Pro-Search The 1-314-994.7872 (Missouri)
Quality Controller Company. Compare Our Price To A Manual System Or Write:
— Very Close — -

Pro-Search Electronics Inc.
1344 Baur Boulevard

St. Louis, Mo. 63132

*Patent Pending

In Performance Light Years Away!

Remember You Only Make This Purchase Once.

Reaching The World
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Linear Power Bipolars
NEL1300

High linear power and gain From our latest line of NPN epitaxial power

NELI306 PidB 38 dBm typ. transistorg, NEC now in_troduces the NELI300
Gigg -~ 7.5dBm typ. range of Imf_ear power bipolar devices. The

series is available in a low cost metal-ceramic

NELI320 Pigg - 43dBm typ. stripline package offering linear power output
Gigg - 6.0dB typ. levels of 6 watts and 20 watts. Designed
e 13.5 volt operation primarily for mobile and base station operation

in the 1300 MHz band, the series is compatible
: . with single sideband and other popular mod-
Emitter ballastng ulation modes requiring high linearity com-
Silicon nitride passivation bined with high output power and gain.

Pt-Si/Ti/Pt/Au metallization system

L]

f = 1300 MHz
Vee = 135V

NE41137
NE720
NEG45

NE0801 NEL1306 NEL1320

CALIFORNIA EASTERN LABORATORIES, INC—U.S. and Canada
Exclusive sales agents for NEC Corporation, Microwave Semiconductor Products.
Headquarters, Santa Clara, CA 95050 » 3260 Jay Street » (408)988-3500 » Tix. 34-6393 or 171197

o~ 128 In Europe Contact: NEC Electronics (Europe)GmbH « Oberrather Strasse 4 » 4000 Dusseldorf 30 « West Germany
Tel 0211/650301 = Tix. 841/8581353 or 8587419



pl' eSSTOp de WJUV

TOP ARRL OFFICES WERE SHAKEN UP IN A STRONGLY CONTESTED ELECTION March 26. Elected to
League presidency was First Vice President Larry Price, W4RA, while Great Lakes Division
Director Len Nathanson, W8RC, was named First Vice President. Gar Anderson, K@GA, retained
his Vice Presidency, while Southwestern Division Director Jay Holladay, W6EJJ, was also
elected a Vice President. Out entirely is Carl Smith, WPBWJ, who had moved up to President
from First Vice President after the death of Vic Clark, W4KFC, in November.

Just What This Means To The League's Future is hard to gauge as yet, though some knowl-
edgeable League observers believe it's just the beginning of a period of internal strife
and major policy shifts. It's no secret that many of the staff have been very unhappy over
recent changes in work schedules, and the new administration is not believed to be very
sympathetic to their complaints.

AN UNCOORDINATED REPEATER HAS BEEN SHUT DOWN by the FCC in southern California. The
action came after the .operator of a coordinated repeater (to which the uncoordinated
repeater had caused interference) and the area coordinator, TASMA (the Two Meter Area Spec-
trum Management Association), filed complaints with the FCC. Cited in the FCC's action was
a policy letter written last April by the FCC's Jim McKinney to WA2DHF of the Tri-State
Repeater Group, in which he stated that in cases of interference the FCC would support co-
ordinated repeaters and the organizations that provided their coordination.

IT'S ALMOST A HORSE RACE TO SEE WHICH VEC WILL ADMINISTER the first Amateur exams under
the new Volunteer Exam Program. DARA plans to give exams at the Dayton Hamvention the last
weekend in April, the Anchorage Amateur Radio Club is believed to be on about the same time-
table, and the DeVry ARS plans its first exam session by May 8 at DeVry's Chicago campus.
The proposal of a sixth VEC, "VEC Region Four, Inc.," has also been accepted for the fourth
call area, but a fifth district group's proposal has been returned for revision.

The FCC's Proposal To Permit Reimbursement Of VEC Expenses was released March 9, with
a Comment due date of April 16 and Reply Comments due May 1. In it the Commission proposed
letting either the VEC or VE collect the fee, with the VEC setting up procedures by which
VEs could also be reimbursed for their expenses. Despite the unusually short comment
period on this NPRM, Commission procedures make it unlikely that VECs can actually begin
collecting fees before late summer. 'Since the ARRL directors have taken the firm position
that they won't make their VEC proposal to the FCC until fees are in place, other VEC pro-
grams will be up and running in much of the country before the League can even start its
own. Even the work the League has already done on the volunteer program isn't being utilized.
When one of the newly appointed VECs approached the League recently with the suggestion that
the VECs already in place and the League share their efforts on the exam question and answer
pool, in order to assure uniform exams throughout the country, that VEC was told 'the League
has invested a lot of time and money in that effort and doesn't feel it can share it!" A
further unknown factor is the new League administration, which could make radical changes
in the direction the League is taking in the VEC program.

A Volunteer Amateur Exam Program In Those Parts Of The Country not yet represented by a
VEC will become a must before much longer, with or without the ARRL. The FCC's intention is
to get out of Amateur license exams entirely before the end of 1984, with the exception of
possible special review exams for Amateurs whose licenses are suspect.

THE CHICAGO AREA FCC-AMATEUR 2-METER INTERFERENCE COMMITTEE held its second meeting
March 14, drawing repeater representatives from all over northern Illinois and southeast
Wisconsin. DFing techniques and equipment, both Amateur and FCC, were discussed at some
length, and the Commission representatives distributed forms they'd like used for documen-
tation and reporting of jamming problems.

This Program Is Being Watched By Washington As A Possible Prototype for the long-awaited
program to incorporate Amateur volunteers in the FCC's enforcement effort. At present the
Chicago Field Office wants to know about on-going interference problems, but on an "organized"
basis through designated representatives of each repeater.

The Group Voted Unanimously To Continue The Program, and expressed very positive senti-
ments toward the Chicago Field Office people and their willingness to work with and for the
area Amateur community. The next meeting will probably be held in June.

FULL PRIVILEGES ON THE 1900-2000 kHz PORTION OF 160 METERS were restored to U.S. Amateurs
in a March 22 FCC action, which noted that Canadian Loran-A operation on 160 has ended.

W2NSD's PROPOSAL TO REQUIRE CW RETESTING OF ALL AMATEURS has been rejected by the FCC
as being "without merit™ and "'not presenting any new or novel issues...."

A PROPOSAL TQO GIVE NQVICES ALL-MODE PRIVILEGES ON 220 MHZ is being prepared for FCC sub-
mission in mid-May by WAZMCT/5 and WD5DON. Rationale for the proposal, which would limit
Novices to 233.40-233.75 MHz, is to improve usage of the band while allowing Novices to
take part in public service activities and gain "hands-on' experience with other modes.

AMATEUR STATIONS WILL BE PERMITTED IN THE QLYMPIC VILLAGES in Los Angeles after all, it
now appears. After drawn-out, on-and-off negotiations due largely to concerns about security,
the Olympic Committee has agreed to permit three stations in the competitor's compounds. A
limited number of volunteer operators, all subject to detailed security clearances, will be
permitted to operate the stations and provide a communications link back home for those
Olympic competitors whose countries permit it.
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smoke signals
Dear HR:

In response to Fred Norvick’'s com-
ment on heat sinks {Comments, Octo-
er, 1983), the use of a capacitor in the
power line feeding a heat sink cooling
fan might cause the fan to increase
speed to the point that it might start
sending '‘smoke signals.” If the added
capacitance and the inductance (of the
fan) are {series) resonant at 60 cycles,
only the ohmic resistance remains in
the circuit, causing the fan to draw
more current than it is designed for.
You will have to experiment with dif-
ferent capacitor values to find the one
that will make the fan rotate more
slowly. | increase fan speed in my
2-meter linear (4X250A) during the
SSB transmit cycle and let it “coast”’
during receive periods.

Rudolf Frank, DJ4BZ
Burgkirchen, Germany

AM update

Dear HR:

In Bill Orr's comments on ‘‘ancient
modulation” in the February issue of
ham radio (page 65), Bill correctly
points out how Amateur Radio voice
quality has deteriorated since the ad-
vent of SSB. Today, even on VHF-FM,
a medium fully capable of extremely
good audio quality, voices typically
sound more like they are coming from
tin can telephones than from sophis-
ticated communications equipment.
Many of the most expensive HF and
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VHF transceivers, loaded with all the
latest “‘bells and whistles,” come
equipped with cheap CB-style hand
mikes and tiny speakers. The prevail-
ing philosophy seems to have been
that in Amateur Radio, voice quality
does not matter. Certainly we can do
better than that.

| must take issue with one statement
in Bill's article, however. Users of AM
have not “‘gradually retreated to ob-
scure regions of 160 and 10 meters.”’
AM activity can be heard daily on most
of the HF bands. AM’ers, now a mi-
nority, tend to operate within certain
portions of the bands, much in the
same manner as RTTY and SSTV
operators. The most commonly used
AM frequencies are 1880-1900, 1985,
3860-3890, 7160, 7285-95, 14286, and
29,000-29,200 kHz. If anything, there
has been a renewed interest in
Amateur AM in recent years. It is in-
teresting to note in looking through the
ads that AM is being increasingly in-
cluded on the newer “all-mode’ trans-
ceivers. Moreover, some of the latest
rigs are capable of very decent voice
quality on AM and SSB. The Amateur
equipment market is extremely cost
competitive, yet the inclusion of AM
on a transceiver must add considerably
to its selling price. The major Amateur
equipment manufacturers are large
companies with worldwide markets. It
is inconceivable that marketing re-
search data would not be a factor in
the design of their products. These
manufacturers simply would not drive
up the cost of their transceivers by in-
cluding the AM mode if they were not
convinced that there is a substantial
demand for Amateur equipment with
AM capability.

Most AM’ers are particularly inter-
ested in voice quality; some of the
AM signals heard on the ham bands
would put many broadcast stations to
shame. There has already been some
Amateur experimentation with pulse
duration modulation, and AM'’ers
routinely use advanced techniques
such as equalizers, delay/reverb (not
CB-style echo boxes), and other proc-
essing techniques. Many AM opera-
tors use older equipment they have

refurbished themselves, and there are
even some home-built stations on the
air! Modern AM techniques have not
completely bypassed Amateur Radio.
The “Amateurs’” in our ranks who
deride those of us who operate and ex-
periment with amplitude modulation
usually turn out to be individuals who
take pride in their ignorance.
Donald Chester, K4KYV
Woodlawn, Tennessee

volunteer examiners:
keep standards high

Dear HR:

| am concerned about the honesty
of the Volunteer Examination Program.
Right now we have many licensed
“Amateurs’” who could not pass an
honest General Class examination. |
have suggested to the ARRL that all
volunteer examiners be Extra Class
with at least 10 years of experience,
and furthermore, that the volunteer ex-
aminers be required to affirm and cer-
tify that they meet the requirements
for Extra Class in all respects, includ-
ing code and theory, and that improper
conduct in the administration of the
examination would lead to license
revocation. The ARRL has not yet
responded to these suggestions.

The government recognizes that the
skilled Amateur is a valuable asset.
During the war all of the Electronic
Field Engineers at Raytheon were
Amateurs. (Clark Rodimon from ARRL
Headquarters headed up this group.)
The four senior people in the Bureau
of Ships Radar Design Branch were
Amateurs. At that point you knew
what to expect of an Advanced or
General Class Amateur, but | doubt if
the same standards are applicable
today.

I.L. McNally, KEWX
Sun City, California

SHORT CIRCUIT HOTLINE

Building a current ham radio project? Call the
Short Circuit Hotline any time between 9 AM and
Noon, or 1 to 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.)
603- 878- 144!




AEA Brings You The AMTOR Breakthrough

We are pleased to announce three new AMTOR products. Our new software package that will allow you to operate
AMTOR with your CP-1is called AMTORTEXT™. A complete hardware terminal unitand AMTORTEXT software plug-
in cartridge for the Commodore 64 computer is called the MICROAMTOR PATCH™. We also have new applications
software packages for the AMT-1 and Commodore 64 or VIC-20 computers.

NEW AMTORTEXT™

AMTORTEXT™ is a LOW COST software package that will allow the CP-1 and Commodore 64 = &= = |
computer to be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES
and PRICE of the AT-64 (AMTORTEXT for Commodore 64) to the competition:

e KEYBOARD OVERLAY instructions (eliminates constant referral to manual) ® STATUS
INDICATORS on screen ® Easy to follow MENU » ARQ, MODE A- MASTER OR SLAVE » FEC
MODE B * MODE L (LISTEN TO MODE A) *SPLIT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buffere WORD MODE for error correcting with DEL KEY until space or CR is sent

* REMOTE ECHO shows characters transmitted as they are validated by other station » easy entry

of your SELCALL for automatic response to ARQ calls ® BREAK-IN MODE to interrupt sending
station » LTRS/FIGS REVERSE for assistance in MODE L sychronizing * TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH e AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR
* PROGRAMMABLE TRANSMIT DELAY can be saved to tape *AUTOMATIC PTT « POWERED BY HOST COMPUTER ® includes
INTERFACE CABLE for AEA model CP-1 COMPUTER PATCH™.

The AMTOR software TIMING ROUTINES have been written by Peter Martinez. G3PLX (father of AMTOR) which means you can be
sure of having NO SYNCHRONIZING problems with other AMTOR stations adhering to the established international AMTOR
standard. PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTOR!

NEW MICROAMTOR PATCH™ $89.95 List CALL FOR PRICE C-64 AMTORTEXT
: = {71 MICROAMTOR PATCH™ is a NEW LOW-COST, HIGH-PERFORMANCE AMTOR

SOFTWARE/HARDWARE computer interface package. The MICROAMTOR PATCH
(model MAP-64) INCORPORATES AMTORTEXT software (described above) for the
Commodore 64 computer. All circuitry and software is incorporated on a single, plug-in
cartridge module featuring the following: * TRUE DUAL CHANNEL MARK AND SPACE
MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS * AUTOMATIC THRESHOLD
CORRECTION for good copy when one tone is obliterated by QRM or SELECTIVE
FADING * EASY, POSITIVE TUNING with TRIPLE LED INDICATOR # NOT a low-cost,
easily “pullable” phaselocked loop detector!!! « SWITCH SELECTED 170 Hz or WIDE
SHIFT on receive * AUTOMATIC PTT = demodulator circuitry powered by your 12 VDC
supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION » EXAR 2206 SINE GENERATOR for
AFSK output « SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED ¢ FSK keyed output,

The MicroAmtor Patch is structured for easy upgrading to the AEA CP-1 Computer Patch™ advanced interface unit without having to
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) from
the MicroAmtor Patch and plug it into the Computer Patch.

$149.95 List MAP64 CALL  TheModel MAP-64/2 incorporates the C-64 MBATEXT™ PROM
on the same board with AMTORTEXT for low cost RTTY/CW/

$239.95 / MAP-64/2 FOR PRICE Ascii/aMTOR operation.

AMT-1

The AMT-1 is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units
will be measured against. All you need for full AMTOR operation is a dumb ASCI| terminal
(or personal computer and emulation software) and a normal HF transceiver and antenna.
With the AMT-1 you will receive the following features: «SENSITIVE FM DEMODULATOR
* FOUR POLE ACTIVE RECEIVE FILTER * TOTAL CONTROL FROM KEYBOARD or by
COMPUTER. PROGRAM CONTROL * 16 LED PANADAPTOR TYPE TUNING
INDICATOR ® CRYSTAL CONTROLLED AFSK MODULATOR ¢ RECEIVE/TRANSMIT
standard RTTY ® TRANSMIT MORSE CW » MORSE RECEIVE field installable option
e AUTOMATIC PTT e 13 front panel LED STATUS INDICATORS e all METAL
ENCLOSURE for maximum RFIl immunity ® operates from your 800 ma 12 VDC power

source. = Shown with optional AMT-1 Console Stand,
$589.95 List CALL FOR PRICE AMT-1 000 53" i CAT Monitor and cassette

der (Not included
Applications software for C-64 or VIC-20 el e
AEA also offers an applications software package for the Commodore VIC- /— — PLEASE SEND AEA CATALOG — — M1

20 (model AMT-1/VIC20-1) or 64 computer that is resident on a plug-in PROM
CARTRIDGE and includes the INTERFACE CABLE to go between the
computer and the AMT-1. KEYBOARD OVERLAY instructions are also

included for easy operation without the instruction manual. The COMM-64 Name
program (model AMT-1/C64-1) offers SPLIT SCREEN OPERATION with ten
automatic MESSAGE RECORDING and AUTOMATIC STATION Address
INDENTIFICATION. 589 95 List ssg 95*

City

I
|
|
I
MESSAGE BUFFERS. It also offers UNATTENDED OPERATION with |
|
i
|

*SUGGESTED AMATEUR DISCOUNT PRICE THROUGH e 2
PARTICIPATING DEALERS ONLY B iy e AT A S u

C & A ROBERTS, INC.

18511 Hawthorne Blvd., Torrance, CA 90504
213-370-7451 800-421-2258

Brings you the
Breakthrough!

More Details? CHECK —OFF Page 148 v 128 May 1984 [} 13



applied Yagi antenna design
part 1: a 2-meter classic revisited

Computer model
analyzes, updates
Kmosko-Johnson designs

The Yagi antenna model developed by the late
James Lawson, W2PV, provided a rigorous method
for exploring Yagi antenna design and performance.'
Because his primary interest was the HF region,
Lawson’s nine-part series? emphasized the two-
through six-element Yagis that, because of boom
length, are useful mainly below 30 MHz; the ability of
his model to measure the performance of the multi-
element and multi-wavelength Yagis found in VHF and
UHF applications, however, was also discussed.?

This series adapts Lawson’'s mode! for use with
specific VHF and UHF antenna designs. A computer
model is used to optimize forward gain and front-to-
back (F/B) ratios for the weak signal area of given
VHF/UHF bands. Each resulting antenna design can
be polarized either horizontally or vertically, or
stacked for enhancement of specific performance
parameters.

basic technical parameters

Several technical assumptions underlie the analyses
in this series. First, ail Yagi antenna designs are based
on non-conductive booms. Methods for conversion
of element lengths to round or square conductive
booms are readily available.* Second, a non-reactive
driven element is used; this means a self-impedance
value of 73 +j0. Third, antenna feeding methods are
left to the user’s discretion; any number of proven
feeding methods are available for VHF and UHF
Yagis.® Finally, wherever it is possible, common inter-
vals such as 0.125 or 0.0625 inches are used for Yagi
antenna elements or iterations. Few Radio Amateurs
can readily measure and cut antenna elements to
smaller tolerances, and the use of computer iteration
assures finding optimized lengths at these intervals.
However, as stated above, the driven element is an
exception and will be stated to the nearest 0.000001
inch.
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The purpose of this series is to provide analyses of
Yagi antenna designs for application above 50 MHz.
There is no real limit to the number of iterations that
can be run against a given antenna design. However,
the practical side of any design effort requires that
some sort of sampling be made, particularly in terms
of the analyses that are performed and the select few
that are reported. This is the rationale for limiting this
first article to six variations of a basic design, with
each variation presented in terms of gain and F/B
optimization.

the classic Kmosko-Johnson design

One of the best known designs for a 144 MHz anten-
na was published 28 years ago.® Combining variable
director spacing, tapered elements, and a 3.44 wave-
length boom, this design represents the results of a
long empirical process on the part of James Kmosko,
W2NLY, and Herbert Johnson, W6QKI, the designers.
Another version of this same antenna, but with dif-
ferent reflector length and spacing as well as a different
element mounting method, was published later.” As
the original design is more widely known, it is the one
selected for computer analysis.

Table 1 contains the original Kmosko-Johnson
antenna dimensions and wavelength values for 144.0
MHz. The element diameter is 0.09375 inches, and
each element is spotwelded across the diagonal of a
0.75 inch square metal plate. The plate is screwed to
the top of a 1.25 inch diameter aluminum boom.

Conversion of this antenna to its non-conducting
boom equivalent presented several problems. While
information for preliminary estimates was available,®
it was decided to sidestep the issue via the use of the
brute force computer iteration method.

As the design frequency was also to be shifted to
144.5 MHz, initial iterations of reflector and director
lengths were made across a wide range of values. The
element diameter remained as in the original design;
two samples of the intermediate results are presented
in table 2 and table 3.* Because the designers

*In reading these and the tables that follow, it should be noted that only
the length of the first director is specified. Each table’s title contains the taper-
ing scheme to apply to subsequent directors.

By Stanley Jaffin, WB3BGU, 800 Stonington
Road, Silver Spring, Maryland 20902
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fig. 1. Plot of the zero taper, gain optimized antenna.

asserted that their non-tapered antenna was in fact
the optimal gain antenna, locating the parasitic ele-
ment lengths for maximum gain at the new design fre-
quency would result in a comparable antenna.

In terms of the actual antenna undergoing computer
iteration, the designers specified that to move the
design frequency within the 2-meter band, only the
element lengths had to be changed. The spacing be-
tween the elements for frequencies between 144.0 and
148.0 MHz remains the same as at 144.0 MHz. There-
fore, the experimental 144.5 MHz antenna was used
as a standard for comparison, as shown in table 4.
The apparent changes ih element spacings are due to
slight shortening in wavelength at the new design fre-
quency. The lengths of the parasitic elements are sup-
plied with each iteration.

Frequency response parameters are provided for
each of 12 optimized antennas. Since 144.5 MHz is
the design frequency and the designers specifically
showed how performance was made to drop dramati-
cally above 146.0 MHz, a range of 142.5 to 146.5 MHz
is used. Each frequency performance table contains
nine data points, with 144.5 MHz as the frequency
center.

computer-designed
Kmosko-Johnson antennas

Performance measurements were supplied for

table 1. Original Kmosko-Johnson antenna design for
144.0 MHz.
length  element cumulative
element {inches) spacing (1) length (A}*
1 reflector 41.500 0.0000 0.0000
2 driven 39.500 0.2440 0.2440
3 director 1 37.750 0.0854 0.3294
4 director 2 37.625 0.0915 0.4209
5 director 3 37.500 0.0915 0.5124
6 director 4  37.375 0.1952 0.7076
7 director 5 37.250 0.3904 1.0980
8 director 6  37.125 0.3904 1.4884
9 director 7 37.000 0.3904 1.8788
10 director 8  36.875 0.3904 2.2692
1 director 8 36.750 0.3904 2.6596
12 director 10 36.625 0.3904 3.0500
13 director 11 36.500 0.3904 3.4404
*cumulative length () of antenna.

tapers of 0.000, 0.125, and 0.25 inch. The last was a
special taper wherein the first three directors used a
0.125 inch taper and the remaining directors tapered
at 0.25 inch.

In order to analyze the Kmosko-Johnson design
more thoroughly, and to illustrate the ease and utility
of computer-based Yagi antenna design, three addi-
tional tapers (0.0625, 0.1875, and 0.25 inch) are in-
cluded. Here, 0.25 is a linear taper applied equally to
directors two through eleven.

E-plane (cartesian) plots (figs. 1-13) are presented
for the Yagis in each tapering procedure and are cal-
culated at 144.5 MHz. A computer line printer served
as the output device, with the attendant limitations
of the standard 11 x 14 7/8-inch page size. The dB
range is 0 to 60, with calculated values in excess of
60 shown as 60 dB. For some antennas this may indi-
cate a trough instead of a null, but little accuracy is
lost as nulls of this magnitude are rarely achieved in
practice. The degree range is 0 to 180, with every sec-
ond degree (0,2,4,6, and so on} being plotted. Because
computer printers are discrete output devices, only full
integer dB values can be plotted, meaning that 10.75
dB at 100 degrees is printed with an “‘E" (for E-plane)
at 11 dB at 100 degrees. A skilled artist (WA9MXB)
has drawn curves in place of the discrete E's; these
are the fine plots that appear as figs. 1 through 13.
The plots in the rest of this series are generated in a
similar manner.

General observations are presented after the discus-
sions of the major attributes of each of the six tapers.
As has often been the case with antennas, there are
no absolutes. Often the “‘best”” antenna is more a func-
tion of the station operator than of any of the anten-
na’s electrical or mechanical attributes.
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taper = 0.000

The designers specified that a zero taper resulted
in an optimized forward gain and a comparatively poor
F/B. Table 5 depicts the iteration producing the zero
taper’s optimum gain of 15.601 dBi (fig. 1), and table
6 depicts the iteration producing the F/B optimization
of 32.918 dB (fig. 2). The differences in reflector and
director length indicate that these are in fact two

table 2. Iteration of the Kmosko-Johnson antenna with
a reflector length of 39.75 inches at 144.5 MHz.

director 1 gain

{inches) (dBi) F/B {dB)
36.500 15.199 11.426
36.625 15.277 11.569
36.750 15.351 11.796
36.875 15.421 12.174
37.000 15.486 12.750
37.125 15.542 13.619
37.250 15.583 14.952
37.375 15.593 17.112
37.500 15.546 21.106
37.625 15.385 32.100
37.750 14.998 23.112

table 3. Iteration of the Kmosko-Johnson antenna with
a reflector length of 41.375 inches at 144.5 MHz.

director 1 gain

{inches) (dBi) F/B (dB}
36.500 14.968 12.975
36.625 15.075 13.204
36.750 15.182 13.545
36.875 15.288 14.038
37.000 15.388 14.745
37.125 15.476 15.766
37.250 15.538 17.285
37.375 15.577 18.953
37.500 15.492 23.907
37.625 16.302 29.637
37.750 14.903 22.009

table 4. Baselined antenna at 144.5 MHz with fixed
parasitic element spacings and parasitic element
lengths supplied during iteration.

length element cumulative

element (inches} spacing (1) length (i}
1 reflector — 0.0000 0.0000
2 driven 39.320721 0.2449 0.2449
3 director 1 - 0.0857 0.3306
4 director 2 — 0.0918 0.4224
5 director 3 — 0.0918 0.5142
6 director 4 —_ 0.1959 0.7101
7 director 5 — 0.3918 1.1019
8 director 6 — 0.3918 1.4937
9 director 7 — 0.3918 1.8855
10 director 8 — 0.3918 2.2773
1 director 9 — 0.3918 2.6691
12 director 10 — 0.3918 3.0609
13 director 11 — 0.3918 3.4527
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fig. 2. Plot of the zero taper, F/B optimized antenna.
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table 5. Maximized gain iteration for taper of 0.000 with
a reflector length of 40.250 inches.

director 1 gain

(inches) (dBi) F/B (dB)
36.500 16.540 15.365
36.625 15.601 17.729
36.750 15.543 19.153
36.875 15.190 15.0563
37.000 14.230 9.410
37.125 11.340 6.648
37.250 9.259 -0.370t
37.375 5.347 -4.911
37.500 1.635 —-8.585
37.625 0.580 —8.842
37.750 1.319 —7.336

table 6. Maximized F/B iteration for taper of 0.000 with
a reflector length of 38.750 inches.

director 1 gain
{inches} (dBi) F/B (dB)
36.500 13.248 21.148
36.625 15.190 17.977
36.750 15.069 32.918
36.875 14.744 18.295
37.000 13.996 9.756
37.125 12.430 4.130
37.250 9.601 -0.571
37.375 5.489 —4.758
37.500 1.348 —7.580

table 7. Frequency response parameters for gain max-
imized antenna with a 0.000 taper.

frequency gain (dBi)} - F/B (dB)
142.5 15.259 11.162
143.0 15.344 12.022
143.5 15.440 13.266
144.0 15.537 15.126
144.5 15.601 17.729
145.0 15.524 18.591
145.5 15.082 13.846
146.0 13.920 8.321
146.5 11.736 3.3%0

table 8. Frequency response parameters for F/B max-
imized antenna with a 0.000 taper.

frequency gain (dBi) F/B (dB}
142.5 14.872 9.832
143.0 14.989 11.304
143.5 14.508 12.832
144.0 15.104 17.813
144.5 15.069 32.918
145.0 14.844 18.294
145.5 14.113 9.726
146.0 12.310 3.985
146.5 9.032 ~0.944
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fig. 4. Plot of the 0.0625 taper, F/B optimized antenna.

t This computer model calculated negative F/B because the rear lobe
radiated greater amplitude than the forward lobe.
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significantly different antennas. Table 7 presents the
optimized gain antenna’s computer performance
across the 4 MHz bandwidth, and table 8 does
likewise for the F/B optimized antenna. Using this
taper, a superior design frequency F/B ratio can ap-
parently be obtained at a sacrifice of only 0.5 dB in
gain.

taper = 0.0625

This antenna was not presented by the designers
and is totally a product of computer iteration. Table
9 presents this antenna’s optimized gain iteration for
15.618 dBi (fig. 3), and table 10 does likewise for the
optimized F/B iteration for 30.473 dB (fig. 4). As was
the case with the zero taper, these two optimized
antennas are significantly different antennas. Table
11 presents the gain optimized antenna’s performance
across the 4 MHz bandwidth, and table 12 does
likewise for the F/B optimized antenna. Compared to
the zero-taper antenna, this antenna can be optimiz-
ed to a slightly higher gain or to a higher F/B ratio
within the weak signal area part of the band.

taper = 0.125

Of the three antennas they presented, the designers
specified this antenna (fig. 5) as their best all-around
performer. Table 13 presents the optimization itera-
tion that produced the highest gain and F/B calcula-

table 9. Maximum gain iteration for taper of 0.0625 with

a reflector length of 40.125 inches.

director 1
{inches)
36.500
36.625
36.750
36.875
37.000
37.125
37.250
37.375
37.500
37.625
37.750

table 10. Maximum F/B iteration for taper of 0.0625 with

gain
(dBi)
15.345
15.454
15.510
15.581
15.618
15.573
15.344
14.742
13.474
11.192

7.587

a reflector length of 39.375 inches.

director 1
{inches}

36.500
36.625
36.750
36.875
37.000
37.125
37.250
37.375
37.500

table 11. Frequency response parameters for gain max-
imized antenna with a 0.0625 taper.

frequency

142.5
143.0
143.5
144.0
144.5
145.0
145.5
146.0
146.5

table 12. Frequency response parameters for F/B max-
imized antenna with a 0.0626 taper.

frequency
142.5
143.0
143.5
144.0
144.5
145.0
1455
146.0
146.5

gain
(dBi)
15.330
15.399
15.460
15.510
15.533
15.491
15.300
14.778
13.579

gain (dBi)
16.341
15.422
15.503
15.577
15.618
15.565
15.288
14.580
13.168

gain (dBi)

15.306
15.391
15.451
15.455
15.300
14.756
13.421
10.878

6.892

F/B (dB)

12.341
11.532
13.955
15.638
18.276
23.686
24.391
15.243
9.103
4,135
-0.538

F/B {dB)

11.114
11.803
12.798
14.395
17.195
23.497
30.473
15.783

9.177

F/B {dB)
11.401
12.240
13.435
15.248
18.276
23.786
22.055
14.019

8.283

F/B {dB)
11.839
13.622
16.556
22.877
30.473
15.518

8.826
3.697
~1.099
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table 13. Maximized gain and F/B iteration for taper
of 0.125 with a reflector length of 40.250 inches.

director 1 gain
(inches) (dBi) F/B (dB})
36.500 15.156 12.144
36.625 15.241 12.282
36.750 15.324 12.524
36.875 15.404 12.909
37.000 15.481 13.494
37.125 15.548 14.377
37.260 15.598 15.734
37.375 15.613 17.948
37.500 15.562 22.124
37.625 15.386 36.110
37.750 14.982 23.407

table 14. Frequency response parameters for gain max-
imized antenna with a 0.125 taper.

frequency gain (dBi) F/B {dB)
142.5 15.409 12.006
143.0 15.481 12.794
143.5 15.546 13.879
144.0 15.597 165.457
144.5 15.613 17.948
145.0 15.554 22.586
145.5 15.353 36.116
146.0 14.902 22.227
146.5 14.014 14.837

table 15. Frequency response parameters for the
“informational” antenna with a 0.125 taper.

frequency gain (dBi) F/B (dB)
142.5 15.473 12.544
143.0 15.540 13.618
143.5 15.593 15.171
144.0 15.613 17.609
144.5 15.562 22.124
145.0 15.370 36.809
145.5 14.925 22.548
146.0 14.035 14.849
146.5 12.286 9.831

table 16. Frequency response parameters for F/B max-
imized antenna with a 0.125 taper.

frequency gain (dBi) F/B (dB)
142.5 15.529 13.351
143.0 15.584 14.877
143.5 15.608 17.257
144.0 15.566 21.623
144.5 15.386 36.110
145.0 14.952 22.941
1455 14.066 14.902
146.0 12.326 9.816
146.5 8.892 5.353
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table 17. Maximized gain iteration for taper of 0.1875
with a reflector length of 40.375 inches.

director 1 gain

(inches) {dBi) F/B (dB)
36.500 15.571 14.823
37.625 15.600 15.964
37.750 15.592 17.662
37.875 15.526 20.356
38.000 15.369 25.303
38.125 15.051 38.017
38.250 14.392 25.944
38.375 12.946 29.015
38.500 9.932 17.654

table 18. Maximized F/B iteration for taper of 0.1875
with a reflector length of 40.625 inches.

director 1 gain
(inches) {dBi) F/B (dB)
37.500 15.563 15.153
37.625 15.596 16.300
37.750 15.590 17.990
37.875 15.524 20.638
38.000 15.367 25.413
38.125 15.051 39.162
38.250 14.397 27.566
38.375 12.935 20.931
38.500 9.828 17.129

tions of 15.613 dBi and 36.110 dB, respectively. These
two antennas appear to be similiar because each opti-
mized value lies directly next to an antenna with a
director 1 length of 37.500 inches.

Frequency response calculations are provided for all
three antennas. Table 14 presents these calculations
for the gain-optimized director length. This antenna’s
gain is virtually identical to its 0.0625 tapered counter-
part, but its excellent F/B peak occurs far from the
design frequency. Table 15 presents the informational
antenna’s frequency response characteristics (fig. 6),
which when compared to the gain optimized anten-
na, indicate a slightly lower gain and an excellent F/B
ratio somewhat closer to the design frequency. Table
16 presents the F/B optimized antenna’s (fig. 7) fre-
quency response calculations. They include a slightly
lower gain than the gain optimized antenna and an ex-
cellent F/B at the design frequency and across the
weak signal area. The designers’ contentions for this
antenna are largely supported by the computer
iterations.

taper = 0.1875

This antenna, not presented by the designers, is a
product of computer iteration. Table 17 presents the
gain optimized iteration for 15.600 dBi (fig. 8), and
table 18 presents the F/B optimized iteration for
39.162 dB (fig. 9). These two antennas are very dif-

O
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fig. 9. Plot of the 0.1875 taper, F/B optimized antenna.
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table 19. Frequency response parameters for gain max-

imized antenna with a 0.1875 taper.

director 1 gain
{inches) (dBi)
142.5 15.389
143.0 15.458
143.5 16.520
144.0 15.671
144.5 15.600
145.0 15.590
145.5 15.5617
146.0 15.342
146.5 14.994

table 20. Frequency response parameters for F/B max-

imized antenna with a 0.1875 taper.

frequency gain (dBi)
142.5 16.593
143.0 15.588
143.5 15.536
144.0 15.379
144.5 15.051
145.0 14.356
'145.5 12.702
146.0 8.963
146.5 2.610

F/B (dB)

12.283
12.861
13.608
14.602
16.964
17.904
20.841
25.865
39.126

F/B (dB)

15.293
16.761
20.048
25.109
39.162
28.320
21.392
14.093

4.235
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director 1
{inches)
37.625
37.750
37.875
38.000
38.125
38.250
38.375
38.500
38.625
38.750

director 1
{inches)

37.500
37.625
37.750
37.875
38.000
38.125
38.250
38.375
38.500
38.626
38.750

frequency
142.5
143.0
143.5
144.0
144.5
145.0
145.5
146.0
146.5

frequency

142.5
143.0
143.5
144.0
144.5
145.0
145.5
146.0
146.5

gain

(dBi)
15.479
15.535
15.570
15.572
15.529
15.424
15.224
14.848
14.060
12.332

gain
(dBi)
15.420
15.471
15.506
156.520
15.506
15.454
15.348
15.154
14.784
14.006
12.344

gain
(dBi)
15.421
16.525
15.536
15.570
15.572
15.525
15.407
15.175
14.713

gain (dBi)

15.405
15.383
15.308
15,141
14.784
13.993
12.251
8.938
4.032

table 21. Maximized gain iteration for taper of 0.25
(linear) with a reflector length of 40.625 inches.

F/B (dB)
14.317
14.871
16.619
16.625
17.973
19.764
22.055
24.520
25.524
22.659

table 22. Maximized F/B iteration for taper of 0.256
(linear) with a reflector length of 39.750 inches.

F/B (dB)

12.601
13.028
13.627
14.466
16.652
17.378
20.059
24.938
43.202
25.211
17.292

table 23. Frequency response parameters for gain max-
imized antenna with a 0.25 (linear) taper.

F/B (dB)
13.148
13.779
14.474
15,420
16.625
18.120
19.816
21.245
21.394

table 24. Frequency response parameters for F/B max-
imized antenna with a 0.25 (linear) taper.

F/B (dB)

14.944
16.913
19.852
25.027
43.202
27.017
20.323
15.485

8.960
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fig. 10. Plot of the 0.25 linear taper, gain optimized
antenna.
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ferent antennas. Table 19 presents the gain optimiz-
ed antenna’s frequency response parameters, and
table 20 does likewise for the F/B optimized anten-
na. Both tables reflect gain figures that have fallen
from comparable 0.125 taper antennas, but optimiz-
ed F/B ratios have risen slightly.

taper = 0.25 (linear)

This antenna, also not presented by the designers,
is another product of computer iteration. Table 21
presents the gain optimized iteration for 15.572 dBi
{fig. 10), and table 22 does likewise for the F/B op-
timized value of 43.202 dB (fig. 11). These two anten-
nas are significantly different. Table 23 presents the
gain optimized antenna’s frequency response
parameters, and table 24 does likewise for the F/B
optimized antenna. Within the 2-meter weak signal
area, the gain optimized 0.25 (linear) antenna is vir-
tually identical to its"0.1875 counterpart. This is also
substantially true for the F/B optimized antennas for
these two tapers.

taper = 0.25 (special)

The designers specified this antenna as having the
best bandwidth characteristics of the three antennas
they presented. No other rationale was specifically
given for the somewhat unusual tapering. Table 256
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fig. 11. Plot of the 0.25 linear taper, F/B optimized
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presents the gain optimized iteration for 15.573 dBi
(fig. 12), and table 26 does likewise for the F/B op-
timized iteration for 45.281 dB (fig. 13). Table 27
presents the gain optimized antenna’s frequency
response parameters, and table 28 does likewise for
the F/B optimized antenna. When optimized for gain
this antenna is quite similar to its 0.25 linear taper
counterpart, but when optimized for F/B, this anten-
na has slightly more vectorial cancellation than its 0.25
linear taper counterpart.

computer iteration: summary

In terms of obtaining an optimized forward gain, any
of the gain optimized antennas are satisfactory. The
maximum calculated gain was realized with the 0.0625
taper antenna, one of the three antennas created solely
by computer jteration. A very close second was the
designers’ 0.125 taper antenna. However, there is
more to Yagi antenna selection than finding the ab-
solute maximum forward gain among antennas that
all have excellent forward gain.

A long Yagi should provide a sharp pattern for re-
jecting unwanted signals. This pattern should exist
across the entire weak signal area. For the most part
this is not the case with the F/B optimized antennas.
With the possible exception of the zero taper Yagi,
these Yagis are single frequency antennas, meaning

table 25. Maximized gain iteration for taper of 0.256
{special) with a reflactor length of 40.5 inches.

director 1
{inches)

37.500
37.625
37.750
37.875
38.000
38.125
38.260
38.375
38.500
38.6256
38.750

table 26. Maximized F/B iteration for taper of 0.25
(special) with a reflector length of 40.0 inches.

director 1
{inches)

37.500
37.625
37.750
37.875
38.000
38.125
38.250
38.375
38.500
38.626
38.750

table 27. Frequency response parameters for gain max-
imized antenna with a 0.25 (special) taper.

frequency
142.5
143.0
143.5
144.0
144.5
145.0
145.5
146.0
146.5

table 28. Frequency response parameters for F/B max-
imized antenna with a 0.25 {special) taper.

frequency
142.5
143.0
143.5
144.0
144.5
145.0
145.5
146.0
146.5

gain
(dBi)
15.524
15.564
15.573
15.540
15.446
15.261
14.913
14.200
12.619
9.461
4.606

gain
{dBi}
15.527
15.555
15.556
15.518
15.423
15.239
14.894
14.194
12.676

9.693

5.115

gain (dBi)
15.409
15.472
15.526
15.563
15.573
15.539
15.435
15.226
14.813

gain {dBi)

15.463
15.39%4
15,235
14,904
14.194
12.578

9.242

3.9%4
~2.248

F/B (dB)

14.331
15.021
15.963
17.252
19.024
21.456
24.637
27.554
25.724
18.102

9.264

F/B {dB})

13.709
14.421
15.420
16.836
18.905
22,129
28.033
45.281
26.475
18.000

9.767

F/B (dB)
12.698
13.248
13.939
14.823
15.963
17.420
19.205
21.079
22.092

F/B (dB)
16.081
18.454
22.110
28.787
45.281
28.781
18.969

8.522
-0.753
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their excellent F/B ratios are the result of singie fre-
quency vectorial cancellation. Their main lobes are
broader and less clearly defined as compared to their
gain optimized counterparts. While a high F/B is com-
mendable, interfering or other unwanted signals do not
always originate from the rear of a rotating antenna.
A sharp main lobe peaks the desired signal and the
Yagi's overall pattern reduces unwanted signals. For
these reasons none of the F/B optimized Yagis would
be the antenna of choice.

The zero, .0625, 0.125, and 0.1875 tapering proce-
dures provided the highest optimized gains. In terms
of the definition of the main lobe and the reduced am-
plitude of the first minor lobe, the 0.1875 gain opti-
mized Yagi would be an antenna of choice. The cal-
culated differences among these gain optimized Yagis
are small and unlikely to be measurable in practice.
While none of these Yagis has a notable F/B, their
patterns are clean and have well defined nulls. The
stacked Yagis at WB3BGU have a pattern similar to
these single optimized Yagis. During the January 1984
VHF Sweepstakes, two important multipliers were
worked in successive QS0O's. One was from the front
of the array (5-9), the other from the rear (5-1). A high-
er F/B would have resulted in the loss of the second
multiplier. The array’s clean pattern did noticeably
reduce contest-level QRM.

Computer iteration has also helped underscore the
use of even slight director tapering in long Yagis.
Tapering up to approximately 0.55 degrees (0.125 inch
at 144.5 MHz) appears to contribute to optimizing both
gain and F/B ratios. Even when loops instead of rods
are used for the reflector and driven element, a direc-
tor taper of 0.125 inch (at 144.5 MHz) has been em-
pirically found to provide maximum gain.®

It is also worth noting that in spite of the designers’
claims to the contrary, tapered director Yagis require
a longer first director than a comparable non-tapered
Yagi. Arbitrarily tapering non-tapered director lengths
that have been optimized for gain or F/B will result
in measurably less gain and considerably less F/B.
Tapering requires a distinct protocol for directors that
when followed can resuit in a Yagi with superior per-
formance levels.

Other problems with the designers’ claims were
found. Kmosko and Johnson made unusually high
gain claims for their antennas. None of the iterations
substantiated these claims. However, the designers
do state that they never measured the actual gain of
their antennas, but relied on a gain formula based on
half power points. This inaccurate method always
overstates forward gain. The measured gain for the
NBS 3.2 wavelength antenna is 13.2 dBd. If based on
the formula Kmosko and Johnson used, this same gain
would be given as 15.53 dBd. It is also interesting to
note that the designers stated they made careful pat-
tern plots of what they found to be optimal designs.
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It is hard to believe that a measurement as basic as
actual forward gain would not have been made along
with the rather tedious plots. Some of the problems
attendant with reproducing the results the designers
state for their antennas have also been mentioned by
Reisert.'®

An interesting comparison can be made between
the NBS 3.2 wavelength Yagi and the above men-
tioned Kmosko-Johnson gain optimized Yagis. The
NBS Yagi had a calculated forward gain of 15.20 dBi
while the designers’ Yagis averaged 15.60 dBi. The dif-
ference in gain is more than could be expected on the
basis of the increased boom length (0.24 wave-
lengths). The variable parasitic element spacing used
in the designers’ antenna provided higher forward gain
figures with a comparable minor lobe structure. The
NBS Yagi provides the higher F/B, and measurably
so. The 144 MHz operator concerned about F/B and
desiring a shorter boom might opt for the NBS Yagi.

Computer iteration has been used to explore a large
range of the larger total number of possibilities of the
Kmosko-Johnson design. Selections made fromamong
the twelve optimized antennas is a function of the
user’s needs and desires. There is no such thing as
the single best antenna for everyone.

to be continued

The balance of this series will address individual VHF
and UHF antenna designs. Next month I'll present new
findings on the Greenblum antenna design approach,
as illustrated by a long Yagi specifically designed for
the 220 MHz band.
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satility. COMPARE!
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PCS-4300, 1 MHz for PCS-4500, and 100 KHz for
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TWO RANGES OF PROGRAMMABLE BAND
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+ REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up/down manual scan, and memory
address functions may be performed without
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the high-performance,
capacitively loaded dipole

Use distributed components
for greater efficiency,
higher gain

The capacitively loaded or “stretch’ antennais a
wire dipole, one wavelength long, with each leg
broken up periodically by equal value capacitors. The
effect is to create a uniform current distribution over
the entire length of the radiator without the use of
phasing stubs or lossy inductors.

The stretch dipole, classified as a version of the
Franklin antenna by E.A. Laport of RCA," offers the
following advantages:

¢ Low angle radiation as a vertical antenna.

¢ Higher efficiency (because its radiation resistance
is at least twice as high as a quarter-wave monopole
or dipole).

— -
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STRETCH DIPOLE. "PHASE" COMPENSATION
EARLY CONCEPT OF THE CURRENT DISTRIBUTION

~o L
«—O0 O I( I¢ 74 1¢ -c
\ IX IX IX LAY
MEASUREMENTS MADE USING 50 MHz MODEL. CAPACITORS REDUCE

THE INDUCTANCE BY HALF FOR A TWO-TIMES STRETCH. THE
ANTENNA IMPEDANCE IS HIGH. THE Q IS LOW.

fig. 1. Examples of stretch dipoles and their respective
current distributions.

* Proximity to trees, towers, downspouts, and other
antennas does not affect performance unless these
structures are resonant at the operating frequency.

* Shape is not too important; the stretch dipole can
be bent to fit into a confining area.

* The voltage and current are low compared to a
quarter or half-wave antenna fed with the same
_ power (input).

* The bidirectional pattern (figure-eight) is narrower,
corresponding to higher gain.

¢ Sidelobes do not exist at the design frequency,
because there is no phase reversal.

¢ |t provides wideband performance.

¢ Deep nulls exist off the ends.

antenna development

Forty years ago the technique of phase compensa-
tion in antennas was introduced.-2 Patents were ap-
plied for in both the United States and the United
Kingdom. In 1960 F.J. “Dud’” Charman, G6CJ, de-
rived and tested antennas stretched to four times their
normal length {fig. 1}.2 Recently W4FD and W4ATE
produced the CCD design, which uses up to 48 sec-
tions and 46 capacitors.* VK5NN has built several of
the twelve-section versions with a two- and three-
times stretch.® The greater the stretch factor, the
greater the gain because of the narrower figure-eight
pattern.

The logic used in the design of this antenna stems
from increasing the inductance of a radiator by a fac-
tor, (in my case, two), then reducing this inductance
with capacitive reactance equal to half this amount.
If twelve sections are used, each joined by a capacitor,
each wire length is 360 degrees divided by 12, or 30
degrees long. Its inductance can be found by using
published curves? or the formula:

L(uh) = 0.00508 % [2.303 logyo (4 % /d — 0.75)]

where both £ and d are in inches.

By David Atkins, W6VX, 130 North Westgate
Avenue, Los Angeles, California 90049

May 1984 0B 33



TOWER

| —— 4:1 BALUM

M‘%\/

9 FEET (2.7m) UP* ¢ . c‘%
/_09—\) LL\,,/-}
\— SEE DETAIL

L= = 135 INCHES (3.4m)

]\ 28 FEET (8.5m) UuP

T,
>~ K‘/{\/R{(%

50 OXM
RG-8A/U

C = I55pF, 300V, MICA
Ol - ANGLE¥, NOT IMPORTANT

MATCH
SWR

50 OHM

4 INCH (10¢em)
OIAMETER RING 4 WIRES ALL NO. I8 BaAS

TRANSMITTER
(600W)

J 0.04 INCH (1mm)
$ }

L c L

LOADING ENDS IMPROVES ODISTRIBUTION OF CURRENT.
INSULATOR HOLDS C.

fig. 2. The 7 MHz stretch dipole measuring 132 feet in Iengih can be supported from a tower in arrinverted Vee configuration.

construction

Three different antennas were built. The first was
designed for 40-meter operation at two-times stretch
with an overall length of 132 feet (40.2 m) — see fig.
2. The second antenna, built to test the distribution
of current and voltage, is also a two-times stretch
dipole for operation on 6 meters. It was suspended
at 6 feet (1.8 m) for convenience in measuring. (Fig.
1C shows the current distribution measured.) A GDO
was coupled to a 300 ohm twin-lead, one wavelength
feed via a 1:4 miniature balun. The current test meter
used is shown in fig. 3. The third antenna was de-
signed for 2-meter operation and features the same
two-times stretch. Built using ceramic NPO 5 percent
capacitors, this antenna is enclosed in 3/4inch (2.5 cm)
outer diameter thin-wall plastic conduit. End caps sup-
port the antenna within. A 3/4-inch “'T" fitting at the
center holds the third piece of conduit. An end-cap
is drilled and {erminals supplied for the 300 ohm twin-
lead feeder, (see fig. 4).

For the lower frequency antennas, fig. b gives
values of section lengths in inches. Choose a frequen-
cy at the bottom of the graph. Where this value meets
the "’{"’ line, read the wire length at the right edge of
the chart. The wire size, plus or minus a size, is not
critical, as the antenna is fairly wideband. Smaller
diameters lower the chosen frequency slightly; No. 18
is a good choice. The capacitor values may be chosen
for the same frequency by using the “C’’ line.

If the chosen frequency is off the graph, interpola-
tion will give the desired values. For instance, for 144
MHz, use 14.4 MHz and divide the values by 10. For
7 MHz, use 70 and multiply by 10.
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fig. 3. Current pickup used for 50 MHz measurements.

capacitors

The 40-meter full-wave dipole uses 300 volt mica
capacitors. If micas are not available, double-sided cir-
cuit board makes a fine substitute. (So do the NPO
ceramics.)

| measured a sheet, and it came to 18 pF per square
inch. It is Polyclad-M, and 0.059-inch (1.5 mm) thick.
This comes to 8.3 square inches, at 40 meters. Each
piece would be, for example, 1.25 inches wide by 6.66
inches long {3.2 by 17 cm). The value should be ap-
proximately 150 pF. Measure any of this double-sided
circuit board, because it can vary from type to type
as much as 3 to 1. Solder the sections of wire to the



center of the boards, and again just in from the nar-
row dimension as shown in fig. 3.

| weatherproofed the capacitors using a mixture of
one part resin (the kind used by violinists and sold in
music stores) to two parts beeswax. This clings even
in hot weather. It is best to heat the mixture (over low
to moderate heat) over water — preferably in the top
of a double boiler — and dip the assembled junctions
into the solution when the temperature reaches ap-
proximately 150 degrees F (63 degrees C). Dip each
piece for 5 seconds; remove; allow to drip and cool
well away from the flame or burner, and then dip it

300 OHM LINE

‘\, v 50 OHM
ot |
10pF 7 ' ' coAx TO
¢, SWAR
;o,,;i’ ' ¥ INDICATOR
e = of
10 IN. | \ NO. 14 BAS
(26 cm) SPACED ! INCH (25.4mm)

fig. 4. (A) Matching device transforms 50-ohm coaxial
cable to 300-ohm open-wire feeders using a 40-inch (1.2
mm) conductor. Points X and Y are grounded and may
be spaced 5 inches (13 cm) apart by bending the lines
into inverted U’s as illustrated in (B). The capacitor C is
not grounded. (C) photo illustrates U-shaped matching
device, capacitor, and current probe.

STRETCH FACTOR = 2 - 90
WIRE SIZE==NO 18 BAS
(0.04 IN., Imm)

r 80
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F 30

150

INCHES, LENGTH / SECTION

100 4
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fig. 5. Chart can be used to determine section lengths
and required capacitances.

L

again quickly, lowering it in and pulling it out almost
immediately. This builds up the coating. This weather-
proofing is used on the capacitors for all three
antennas.

conclusion

| have experimented with a version of the phase-
compensated wire antenna with a stretch factor of
two. This two-times factor keeps the size practical
from7 MHz upward. Half of this antenna may be used
as a vertical against ground-mounted radials or a coun-
terpoise. The feed is higher impedance, resulting in
lower heat losses in both the wire and ground. End
loading helps develop uniform current at the top or
ends in a full-wave horizontal or vertical dipole. These
antennas may be used on all frequencies above the
design band. The toroidal pattern, however, changes
and minor lobes develop with increased frequencies
due to changes in L and C reactances. A trans-match
is a necessity.
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remote-controlled
40, 80, and 160-meter vertical

70-foot irrigation pipe and
switched L,C components
provide 3-band coverage

A vertical antenna with an extensive ground system
is effective on 40, 80, and 160 meters because it has
a low angle of radiation; a horizontal antenna would
have to be very high to achieve the same low radia-
tion angle.

This article describes a vertical antenna system that
I have designed, built, and tested. It operates over the
entire 40, 80, and 160-meter bands and features re-
motely switched antenna base matching networks con-
trolled from a simple box at the operating position.

The antenna is built from two 40-foot lengths of
4-inch diameter thin-wall irrigation pipe, available for
approximately $35 per length. One length is left un-
cut; the other is cut into two pieces, one 30 feet long
and one 10 feet long. The antenna is constructed from
the 30 and 40 foot pieces joined together for a total

fig. 1. Large metal enclosure houses matching networks,
Ledex solenoid and switch wafers while preserving high-()
of coils.
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height of 70 feet. The remaining 10-foot section is cut
lengthwise, spread over the antenna sections, and
clamped with four hose clamps to join the two main
sections of the antenna.

The bottom of the antenna is about a foot off the
ground, bolted to a short piece of PVC pipe — posi-
tioned in the center of a 2-foot square of aluminum
and sunk approximately one foot into the ground. The
ends of the radial wires are bolted to the aluminum
square. For efficient operation, about fifty 100-foot
radial wires are used as a good ground mat. Guys are
set at 10-foot intervals, with four nylon cords at each
level. (S-shaped metal hooks can be used to fasten
around the hose clamps and around guy thimbles,
which in turn secure the nylon guys. The hook ends
should be squeezed down so that they don’t come
loose from either the clamps or the thimbles. Black
plastic tape wrapped around the nylon guy knots helps
prevent the knots from working loose.)

installation

The antenna is light but quite flexible, so be sure
to erect it on a calm day, with plenty of helpers. For
safety’s sake, check for nearby power lines that could
be hit if the antenna gets away from you. | used a
husky helper pulling a rope threaded through a pulley
near the top of a temporary 25-foot mast to help raise
the antenna. Another helper pushed from below (a tem-
porary light A-frame might help here), and several
helpers held nylon guys to prevent side sway. A bolt
through the PVC pipe and near the bottom of the an-
tenna provides a pivot point; | put a 2-foot piece of
round wooden fence post inside the bottom of the an-
tenna so that tightening the bolts there wouldnt
squash the tubing.

matching networks

The 70-foot length of antenna is close to a quarter
wavelength on 80 meters, about one-eighth wave-
length on 160 meters, and about a half wavelength
on 40 meters. It is therefore necessary to use matching
networks at the base of the antenna on all three bands.
The networks are remotely switched from the shack

By Robert Leo, W7LR, 6790 South Third Road,
Bozeman, Montana 59715



by means of a Ledex solenoid that turns a wafer
switch, moving the shaft one position — a 45-degree

VSWR —»

2000
T — 1

4000

1
7400

fig. 2. Five separate VSWR plots versus frequency of the
70-foot vertical and matching networks are illustrated
with “1” for 40 meters, 2" for 80 meters, and “3" through
5" for the 160-meter band. Notice how flat both the 40
and 80-meter curves are.

rotation for each pulse. The switch wafers connect any
one of the three networks and provide position infor-
mation to illuminate appropriate indicator lamps in the
shack. The five positions required by the three switch
wafers coincide with the Ledex rotation positions.

The fixed component networks for 40 and 80 allow
the antenna to be used over those entire bands with-
out retuning and with a low VSWR. For 160 meters,
the same kind of network is used over the entire band,
but requires three coil taps that must be switched in
to maintain low VSWRs for that band. The five switch
positions are used as follows: one for 40, one for 80,
and three for 160. In order to design the matching net-
works, it is necessary to obtain an estimate of the an-
tenna base impedance for each band from handbook
charts. The 70-foot antenna is inductive over the
80-meter band, with the resistive part of the impe-
dance close to 50 ohms. It can be matched over the
entire 80-meter band with nothing more than a series
capacitor. For 40 and 160 meters, L networks are
necessary.

| used a Smith chart to plot.the antenna base im-
pedance for the 80-meter band; that plot showed high
VSWR at the high end of the band. Using a series ca-
pacitor changed the impedance plot so that the VSWR
was always less than 2.0:1 over the entire band. Selec-
tion of the optimum size of series capacitor for these

AT ANTENNA BASE

€«———————— AT SHACK ——Mm——————> <

LEDEX
PULSE ADVANCE

IN40O3

T s2
. 5A FUSE DC POWER
+28vDC '-Es"fx |
i
-° > LAMP LINES
POWER 70'(21.3m)
oN % ! VERTICAL
2
NO. 1829 LAMPS s I BN
3
|
‘
4
| ]
50pF ]
5
|
POSITION kHz |
' 7000 - 7300 2 |
2 3500 - 4000 DC RETURN |
3 1915 - 2000 ”17 |
M 1845 - 19185 TRANSMITTER 3
-184 coax
s 1800 5 YA o>
. 20.3pH
o

fig. 3. Schematic of control and RF circuit wiring.
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Smith chart plots to give the least band edge VSWR
provided an estimate of what size capacitor should be
tried at the antenna base during field tests. Both the
plots and the field tests showed that 600 pF was opti-
mum. The 40 and 160-meter L networks were designed
using standard handbook information.

fig. 4. Four-inch irrigation pipe provides good mechanical and
electrical performance for the 70-foot vertical.
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network values

To refine the network values, | built a test network
for each band and then tuned or changed each one
for minimum VSWR over each band at the base of
the antenna, using a small exciter and a VSWR meter.
Next | measured the network component values and
then built the final networks.

| made a final check of the VSWR at the base of
the antenna using these final networks, and found
that some pruning was still necessary. The tap loca-
tions on the 160-meter coil are quite critical. On my
coil the tap for the 1800 to 1845 kHz segment was at
the very end of the coil; the 1845 to 1915 kHz tap was
about 1-1/2 turns from the end; and the 1915 to 2000
kHz tap was about 3 turns from the end. As fig. 1
shows, a large metal enclosure houses the networks,
Ledex, and switch. This box helps preserve the high
Q of the coils by keeping metal surfaces some distance
from the coils and also preserves essentially the same
tuning for the L networks regardless of whether the
box cover is on or off, so that you can tune with the
cover off and still have the same tuning when the
cover is replaced. As shown in the handbooks, the
VSWR is lower back in the shack than out at the an-
tenna, and in my case | find that for a 200-foot length
of coax between antenna and shack, the maximum

fig. 5. Six separate sets of four guy wires are fastened to the
vertical at 10 foot intervals using S-shaped metal hooks and
hose clamps.



AEA Brings You The RTTY Breakthrough

NEW MBATEXT™ $109.95 List / $89.95* VIC-20 MBATEXT or C-64 MBATEXT

~ MBATEXT™ is the most advanced MBA (Morse, Baudot, ASCII) software plug-in cartridge
Y available for the VIC-20 or Commodore 64 computer. Compare our outstanding features and
price to the competition.

\ * KEYBOARD OVERLAY instructions to avoid constant referral to the manual ® RTTY and
. ASCII SPEED ESTIMATE MODE » BREAK-IN CW MODE QSO BUFFER RECORD TOGGLE
oWORD PROCESSOR style insertion, deletion, and correction in TEXT EDIT MODE « CW
AUTO SPEED TRACKING plus SPEED LOCK = BREAK-IN BUFFER that is easy to use ® Low
speed FARNSWORTH CW TRANSMISSION (between 5 and 14 WPM) = RE-TRANSMIT
RECEIVED TEXT DIRECTLY without need of disk or cassette » DISK, CASSETTE, OR PRINTER storage of message and QSO
buffers « RECEIVE AND TRANSMIT 5-99 WPM MORSE ¢ 10 SOFT-PARTITIONED™ MESSAGE (OR TEST) BUFFERS ® WORD
WRAP « TIME OF DAY CLOCK » PRECOMPOSE SPLIT SCREEN OPERATION » STATUS INDICATORS on screen® EASY START-
UP by simply typing SYS 44444 or SYS 33333 « DEDICATED FUNCTION KEYS for quick operation ® Ability to IMBED CONTROL
FUNCTIONS in type-ahead buffer # WORD OR CHARACTER mode ® SELECTABLE BAUDOT UNSHIFT ON SPACE (USOS)

*SEND/RECEIVE 60, 67, 75, 100, 132 WPM BAUDOT PLUS 100. 300 BAUD ASCIl « RTTY BLANK-FILL and MORSE BT option for
idle transmit periods ® AUTOMATIC PTT # computer control of TONE REVERSE * MASTER MENU, COMMAND MENU, and
OPTIONS MENU makes MBATEXT™ easy to use with no prior experience ® INCLUDES CABLE TO INTERFACE WITH AEA model
CP-1 COMPUTER PATCH™ » POWERED BY HOST COMPUTER.

NEW MICROPATCH™

—

fFe— =

MICROPATCH™ IS A NEW LOW-COST, HIGH-PERFORMANCE Morse, Baudot and ASCI!
SOFTWARE/HARDWARE computer interface package. The MICROPATCH™ model MP-20
or MP-64 incorporates the complete MBATEXT software ROM (described above) for either
the VIC-20 or Commodore 64 computers. All circuitry and software is incorporated on a
single, plug-in cartridge module featuring the following: * TRUE DUAL CHANNEL MARK
AND SPACE MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS * AUTOMATIC
THRESHOLD CORRECTION for good copy when one tone is obliterated by QRM or
SELECTIVE FADING #» EASY, POSITIVE TUNING with TRIPLE LED INDICATOR ® NOT a
low-cost, low-performance phase-locked loop detector!!! ® SWITCH SELECTED 170 Hz or
WIDE SHIFT on receive ® 800 Hz multi-stage active CW FILTER » AUTOMATIC PTT ¢ RTTY
ANTI-SPACE e demodulator circuitry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER
and for maximum EMI ISOLATION e EXAR 2206 SINE GENERATOR for AFSK output * SHIELDED TRANSCEIVER AFSK/PTT
INTERFACE CABLE PROVIDED * PLUS or MINUS CW KEYED OUTPUT # FSK keyed output.

The Micropatch is structured for easy upgrading to the AEA Computer Patch ™ advanced $149.95 List $1 29.95*
interface unit without having to buy a ditferent software package! Simply unplug the

external computer interface cable (supplied with the Micropatch) from the Micropatch and MP-20 or MP-64

plug it into the Computer Patch.

COMPUTER PATCH™

COMPUTER PATCH™ is the name of our most advanced computer interface equipment for
Morse, Baudot, ASCII, or AMTOR operation. The CP-1 will allow you to patch most of the
popular personal computers to your transceiver when used with the appropriate AEASOFT™
TU software such as AEA MBATEXT, AMTOR TEXT™, or the MBATEXT RESIDENT ON THE
MICROPATCH units. AEA also offers a full feature software package for the Apple I, Il plus
and IIE; TRS-80 Models |, Il and IV; and the IBM-PC. The CP-1 will also work with certain
other computers using commonly available software packages.

The CP-1 offers the following advanced and high quality features: « HANDSOME ALL
METAL ENCLOSURE FOR MAXIMUM RF IMMUNITY « DUAL CHANNEL, MULTI-STAGE ACTIVE MARK AND SPACE FILTERS
e AUTOMATIC THRESHOLD CORRECTION » RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT * 800 HZ multi-stage
CW FILTER ® PRE—LIMITER AND POST-LIMITER FILTERS * SERIAL RS-232 FIELD INSTALLABLE OPTION # 117 VAC WALL
ADAPTOR SUPPLIED * PLUS (+) and MINUS (-) CW OUTPUT JACKS = MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR
e SCOPE OUTPUT JACKS » NORMAL/REVERSE front panel switch » MANUAL (override) PTT switch « VARIABLE THRESHOLD
for CW ® ANTI-SPACE RTTY & KEY INPUT JACK for narrow shift CW ID on RTTY, CW practice, or keyboard bypass.

The CP-1 is made in the U.S. with high quality components including * Y
double-sided glass epoxy through-hole plated boards, complete with 5239.95 List $199'95 CP-1

solder mask and silk screened parts designators.

.

Combine the VIC-20 or COMM-64 MBATEXT™ software with the CP-1 at time of purchase
PACKAGE SPEC|ALS and you receive a SPECIAL PACKAGE PRICE. NOW the best RTTY COMPUTER
$239_95* INTERFACE SYSTEM is available at prices comparable only to vastly inferior systems.

CP-1/20 (CP-1 with VIC 20 MBATEXT) CP-1/64 (CP-1 with C-64 MBATEXT)

*SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PARTICIPATING DEALERS ONLY

MIDWEST AMATEUR RADIO SUPPLY
3454 Fremont Avenue, North
Minneapolis, MN 55412
Store Hours: Mon.-Fri. 9-6, Saturday 9-3
(612) 521-4662
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KPA51 WATT70CMATVTRANSMITTER BOARD

® APPLICATIONS: Cordless portable TV camera for races & other public service

avents, remote VCR, elc Remote control of R/C airplanes or robols. Show home
video tapes, computer programs, repeat S5TV to local ATVers DX depends on
anlennas and terrain typ. 1 to 40 miles

FULL COLOR VIDEO & SOUND on one small 3 25x4" board
RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery
TUNED WITH ONE CRYSTAL on 42625, 4340 or 43925 mHz

2 AUDIO INPUTS tor a low 2 dynamic and line level audio input found in most
portable color cameras, VCRs, or home computers

® APPLICATION NOTES & schematic
packaging, and system operalion

® PRICE ONLY $159 delivered via UPS surface in the USA Techmician class
amateur license or higher required for purchase and operation

supplied lor lypical external connections,

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV set with a
TVC-2 or TVC-4 420-450 mHz to channel 3 downconverter, 70 cm antenna, and coax
cable to receive. Package up the KPAS, add 12 to 14 vdc, anlenna. and any TV
camera. VCR. or computer with a composite video oulput. Simple, eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on atv
downconvertars, antennas, cameras, etc., or who is on In your area
TERMS: Visa, Mastercard, or cash only UPS COD by telephone or mail Telephone

orders & postal MO usually shipped within 2 days, all other checks must clear before
shipment. Transmitting equipment sold only to hicensed amateurs verified in 1984
Callbook. Calil include sales tax

2522 Paxson Lane
Arcadia CA 91006

(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WEORG Maryann WBBYSS

» 107

HIGH PERFORMANCE

PRESELECTOR-PREAMP

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

* 40 10 1000 Mhz - tuned to your frequency
e § large helical resonators

* Low noise - High overload resistance

e 8 dB gain - ultimate rejection> 80 dB

* 10 to 15 volts DC operation

e Size - 1.6 x 2.6 x 4.75" exc conneclors
* FANTASTIC REJECTION!

Typical rejection: Price - $89.95 bipolar w/RCA jacks
+ 600 Khz@ 144 Mhz: —28dB Connector options: BNC $5, UHF $6,
+1.6 Mhz@220 Mhz: - 40dB N $10

+5 Mhz@450 Mhz: -50dB SUPER HOT! GaAs Fet option $20

* For transceivers and repeaters - AMATEUR and COMMERCIAL

* Aulomalic operalion - adjustable speed and amphlude

» Small size - easy installation - 7 1o 15 volts DC

* § selectable, reprogrammable messages - each up to 2 min long

* Wired, tested, and programmed with your message(s)
Model 10-1 - $49.95 Model 10-2 w/2 to 10 minute timer - $69 95

We aller a complete line of transmitler and receiver strips
and synthesizers for amateur and commercial use

Request our free catalog Allow $2 for UPS shipping - Mastercard and VISA welcome
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fig. 6. Simple control box allows for almost instantaneous
no-tune band change.

fig. 7. The remote control box should be located as close as
possible to the base of the vertical.

VSWR at the shack is 1.6:1, as shown in fig. 2. |
used surplus RG-17 coax cable to reduce losses over
such a distance.

Fig. 3 provides the schematic of the networks and
control system. Fig. 4 shows the 70-foot vertical from
a distance, while fig. 5 is a view of the antenna from
below. Fig. 6 shows the control box, fig. 7 the anten-
na base.

materials

L1 6 turns Barker and Williamson coil stock No. 3033
L2 23 turns Barker and Williamson coil stock No. 3033
Ledex S8210-025

For sources of Ledex, contact author. A 10-inch length of B-W coil
stock No. 3033, sufficient for both L1 and L2 may be obtained from
Amp Supply Co., P.O. Box 421, Twinsburg, Ohio 44087, for $12.50,
plus $2.25 shipping and handling. The aluminum pipe may be ob-
tained from any irrigation supply company.

ham radio



Gillaspie 9600

Micro Processor Controlled Satellite Receiver

with wireless remote

® Clear sharp pictures ® Super Reliability
® Automatic Feed Rotation Control ® Channel 3 - 4 Switchable Modulator
® Built-in Satellite TV Switch ® Fine Wood Cabinet with

Distinctive Styling

DEALER AND DISTRIBUTOR INQUIRIES WELCOME!
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I Year Warranty
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vertical phased arrays:
part 6

Building the array
and measuring
performance

In this final article of my series on vertical phased
arrays | will discuss some of the practical aspects of
putting up an array — how to build it, how to con-
struct networks, and how to take measurements. | will
also address a few questions readers have raised about
my previous articles.

siting elements:
with respect to the world

Situating elements by eye can be deceiving. Hav-
ing said this, | am absolutely certain that some will try
it, nevertheless. Hopefully, you will discover any er-
rors before a large radial ground system has been in-
stalled. Unlike adjusting the elements of a rotatable
Yagi, adjusting the spacing of a ground-mounted ver-
tical phased array is a major undertaking that may re-
quire several weeks of effort. If you know the varia-
tion from true north that your magnetic compass tells
you is north, fine. Otherwise, the best way is to line
up with the north star, Polaris. This star is easy to
locate; the outer two stars outlining the dipper of the
Big Dipper form a pointer to Polaris. | have a 4-square
array whose major lobes are turned off of the desired
directions because ! failed to determine the local mag-
netic variation. Sources for this information include
vour local airport, any office of the FAA, or persons
associated with private aviation. Determine whether
the variation is east or west. Generally, this variation
will be west for those located east of a line running

through Chicago and Miami and east if located west
of that line. For example, at New York City the varia-
tion is approximately 12 degrees west. This means that
true north for a magnetic compass pointing at north
is 12 degrees rotated clockwise toward the east. This
variation from true north slowly changes with time;
if your information is more than 10 years old, find a
more recent source.

Since most of these arrays have half-power beam
widths of 90 degrees or more, why be so concerned
over a few degrees? For forward gain small errors in
pointing do not matter much; we are more interested
in the directions in which the beam should not be
pointing. Just as with Yagis, it is far easier to deter-
mine the direction of nulfs than maxima. This is im-
portant diagnostic information: to the extent that these
are in the directions and reduced with respect to for-
ward gain as predicted, we have a reliable validation
of the design.

siting elements:
within the array

Accurately locating the elements of an array, par-
ticularly if they are not to be in line, isn’t as easy as
it might appear. Getting the correct angles is the prob-
lem. Euclid had the right idea; three points not in a
straight line uniquely define any triangle. Using wire
with little or no stretch (steel or aluminum fence wire
is excellent), carefully measure out three lengths, each
equal to a side of any triangle that outlines all or part
of your array. Join the ends, and with two helpers,
pull the wires taut, you’ll have three points accurately
located with respect to each other. If your array is tri-
angular, you're all set. If it's a 4-square, you have only
to locate the fourth element with the same wire tri-
angle by turning it over on its diagonal. Triple-check

By Forrest Gehrke, K2BT, 75 Crestview Road,
Mountain Lakes, New Jersey 07046
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table 1. Single 80-meter element tubing requirements.

127 (30.5 cm) fiat tinned copper braid
5007 (152.4 m) 1/8” (3.18 mmj nylon woven cord

quantity length diameter wall cumulative height
3 10° (3.056 m) 1-1/2” (3.81 cm) 0.125” (3.18 mm) 30 ( 9.14 m)
1 10° (3.05 m} 1-1/4” (3.18 cm) 0.125” (3.18 mm) 39°4-1/2” (12.00 m)
1 8" (2.44 m) 17 {2.54 cm) 0.057” (1.45 mm) 46°8” {14.22 m)
1 8’ (2.44 m) 7/87 (222 cm) 0.057” (1.456 mm) 542~ {16.51 m)
1 8’ (244 m) 3/4”7 {191 cm) 0.048” (1.24 mm) 618" (18.80 m)
1 4 (1.2 m) 1/27  (1.27 cm) 0.049” (1.24 mm) 636" (19.35 m)
Additional material requirements for a singie element.
2 15”7 (0.38 m} 1-1/4” (3.18 cm) 0.125” (3.18 mm) mating inserts
1 247 (0.61 m) 1-1/4”7 (3.18 cm) 0.126” (3.18 mm) extender
1 18” (0.46 m) 7/8” {2.22 cm) 0.049” (1.24 mm) reinforcement
7 S.S. helical hose clamps approximately 2 inches (5.08 cm) OD
9 S.S. 1/47-20 1/2” screws
8 S.S. 8-32 1/2” screws
1 0.250” (6.36 mm) female quick disconnect terminal
1 0.250” (6.36 mm) male quick disconnect terminal
1 S0-238 UHF female terminal

78007 (2377 m) PVC insulated No. 24 solid copper wire (100 0.3 wavelength radials)

everything to be sure, because array element layout
is one of the few physical items under your complete
control among the factors determining array sym-
metry. In prior articles | showed that electronic beam
switching requires every element to operate identically
in each of the different electrical positions of the ar-
ray. This is a severe requirement; the best we can hope
for is to get within 5 percent of meeting it, realizing
that reaching within 10 percent results in a significant
loss in F/B performance.

For those who may want to check array patterns,
| have observed that reception of a 1-watt signal
source located between a 1/4 to 1-mile distance is con-
sistent with the pattern that is seen at the vertical angle
of maximum radiation (but without QSB). However,
at 20 miles this is no longer true because high vertical
angle reflections predominate, sometimes so strong-
ly that a positive F/B is seen.

monopole construction

After much experimentation with a variety of ways
to put together tubular quarter-wave length ground-
mounted 80-meter vertical elements, | hit upon a
method of construction which has held up for over
six years. It's relatively inexpensive, but has withstood
the rigors of northeastern winters, including icing
followed by 80 MPH winds. After failures with lighter
designs | decided that, at least for 80 meters, any
tubular construction must be able to withstand being
raised in one piece. If a vertical can withstand such
stress, then it should also be able to survive high
winds, icing, and even the temporary loss of one or
two of its nine guys.
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Table 1 lists dimensions of aluminum tubing that,
when assembled into a quarter-wave element, will
meet this criterion. Included with the table is a com-
plete list of materials for a single element. If care is
taken not to raise the antenna abruptly, it will stand
tall and straight — despite all appearances to the con-
trary — as it is brought upright.

All tubing will telescope into its next larger diameter
mating member except the lower 1 1/2 inch (3.81 cm)
diameter lengths. For two of these lengths, a 15-inch
(38.1 cm) section of 1 1/4 inch (3.18 cm) diameter
0.125 inch (3.18 mm) wall tubing is bolted (using three
1/4 - 20 screws) at one end with 7 1/2 inches (19.05
cm) protruding, forming a mating junction with the
next lower identical diameter tubing. The 1-inch (2.54
cm) diameter length of tubing requires a 15-inch (38.1
cm) length of 7/8 inch (2.22 cm) diameter tubing to
be inserted for its entire length at the lower end to act
as reinforcement because of the abrupt change in wall
thickness at this junction. All lighter tubing is drilled
and tapped for stainless steel 8-32 screws at two places
spaced about 5 inches {12.7 cm) apart, at junctions.
This is necessary to prevent the developr~.ent of in-
termittent continuity after a few months due to wind
vibration. The tubing, having little weight in this part
of the vertical, cannot be depended upon to maintain
good contact by gravity.

This element will resonate at approximately 3800
kHz. Inevitably, multiple elements will not resonate at
precisely the same frequency even though they are
identical in physical length. For exact matching of res-
onant frequencies, a 2 foot (61 cm) length of the 1
1/4 inch (3.18 cm)} diameter 0.125 inch (3.18 mm) wall



tubing is used at the bottom of the vertical. This piece
has tapped holes every 2 inches (5 cm) for a stainless
steel 1/4 inch-20 screw, which determines the amount
of its length that can be inserted into the bottom of
the vertical. This may be adjusted as measurements
dictate.

Flat braid [approximately 12 inches (30.5 ¢cm)] is
doubled, a 0.250 inch (6.36 mm) female quick discon-
nect terminal soldered at one end, and clamped to the
bottom of the vertical with a helical hose clamp. | wrap
PVC electrical tape around this to keep the doubled
braid together. This makes a flexible, low inductance
connection to the feeder. The coax termination is an
S0-238 UHF female connector to which is soldered
a male 0.250 inch (6.36 mm) quick disconnect terminal.
The reason for these terminals will become quite ob-
vious as measurements begin.

Glass bottles, corked to prevent accumulation of
rain, may be used as standoff insulators for the ver-
ticals, since the necks happen to fit within the element
base.

guy wires

Three sets of three guys, one set every 16 feet (4.88
m) from the base, are connected by two hose clamps
at each attachment point. One clamp acts as a back-
stop for the clamp immediately above it, which clamps
around the nylon guys. The nylon guy ends are tied
with their own guy and also with one of the adjacent
guys as additional insurance (falling tree branches can
tear away the first tie but the fall, once arrested,
seldom takes out the second tie). The attachment
areas are waterproofed with PVC tape.

An element is raised by threading one of the three
middle guys (usually made longer than those adjacent,
specifically for this purpose) through a pulley which
may be as low as 35 feet (10.7 m) from the ground.
Since my array is among trees, | chose one to serve
as a ginpole — which, of course, requires a real gin-
pole if you have no trees. Identify all guys with their
ground anchor location, and lay them out so that no
crossovers will be necessary later. During raising, the
two remaining middle guys should be controlled by
helpers to restrain the element from moving to the
right or left, and as it arrives near the vertical position,
to restrain it from continuing in the direction of the
raising pulley. Don’t forget to instruct your helpers in
this latter point; more than one vertical has been suc-
cessfully raised, only to continue unrestrained on its
path to an inglorious end as it passes the upright
position!

I've found that 1/8 inch (3 mm} diameter white wov-
en nylon cord {sometimes called parachute shroud) is
an economical, strong, long life material for guy stays.
This is available at K-Mart stores in 50- and 100-foot
(15 and 30 meter) lengths. | have some still in use after

six years. The same cannot be said for polypropylene
rope. Even 1/4 inch (6 mm)} UV resistant material will
fail in just two years.

radial systems

Installing radial systems is the dog work of building
a low band array. It is also where the payoff — which
too few Amateurs collect — is. There are two benefits
to be gained with an extensive radial system: low
losses and, mare importantly, a low vertical radiation
angle. But there’'s no free lunch: forget the loose talk
you've heard on the bands about the benefit of water
tables a foot below the surface, or being located over
high conductivity earth. Pure water is a very good in-
sulator, and most fresh water is too. And “‘high earth
conductivity”’ is relative; it is very poor compared to
the conductivity of copper. (For a perspective, see
table 2.) Metal stakes in the ground at the base of
your vertical give you good lightning protection, but
not a good ground plane. Nor are there any redis-
covered long-lost shortcuts; forty-eight radials raised
a few feet above the ground won’t provide any more
efficiency than the same number on the ground. Un-
doubtedly, the best of all worlds would be an island
surrounded by seawater, but for the near-field we'd
still want an extensive copper radial system.

table 2. Conductivity comparisons.’

low conductivity earth 0.0005 mho/meter
high conductivity earth 0.03 mho/meter
sea water 5.00 mho/meter
copper 68,000,000.00 mho/meter

The best indicator of a good ground plane is how
close the resistive component of the radiator’s appar-
ent self-impedance is to its theoretical resistance. The
factors affecting theoretical radiation resistance are the
electrical length and effective radius of the element,
assuming a uniform cross-section monopole. Top
hats, loading coils, and other means of shortening are
also amenable to calculation, though the mathemat-
ics in some cases is more complicated.? For quarter-
wave radiators this value is approximately 36 ohms.

In practice, there’s another way to make this deter-
mination for any radiator without knowing the theo-
retical radiation resistance. It is the kind of analysis
we usually wind up doing anyhow. Lay out radials,
say ten at a time, distributed equally in all directions,
taking measurements of the radiator’s apparent self-
impedance for each group of added radials. Plot these
points on a graph as in fig. 1 (open circuit any other
elements of the array to avoid coupling). You will find
that each lot of radials has less effect upon radiation
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Attention
Moonbouncers

and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

KLM Electronics is fueling the Moonbounce and Oscar 10
revolution with Antenna Equipment that delivers truely
Out-of-This-World performance.

For the Moonbouncer, our New 2M-16LBX is designed
to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the 2M-16LBX an
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays.

The New 432-30LLBX follows the same pattern as the
2M-16L.BX, and soon will become the industry’s standard
of comparison.

Featuring straight forward construction, and an innova-
tive tapered boom that greatly reduces windload and adds
strength and durability. Virtually unbreakable, insulated,
3/16" rod parasitic elements are anchored through the boom
to insure years of trouble-free performance.

For the satellite enthusiasts, the 2M-22C high gain 2
meter, circular polarized antenna, features the same rugged
construction and total flexibility as our very popular
2M-14C with a 2db increase in gain.

Four or more 2M-22Cs make an excellent array for
Moonbounce (EME) by elminating Faraday fading.

Fiberglass/aluminum stacking frames are available as
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays. Watch
for our new elevation drive system coming soon.

432-30LBX

BANDWIDTE . .. co50 500000 v wes wisiaame i i i s 430-440 MHz
QAN v i e e R e e S s 17.3 dBd
BEAMWIDITE .siiiiivinaysiiiiiav s ios v v s s 20
FEEDIMP -8 i cni s e S rae e 50 ohms unbal.
TN included
BOOM LENGTH . .oovinorimaaimamaiss s s 21 ft. 9 in.
BiB e v 20dB  BIS i iaeinia et 35dB
PP 1.5:1
WINDLODAD . ... «coms 5 s ssmps@s s e 1.43 sq. ft. (typical)
TURNING RADIUS i vvve v avmenmvniidds s sisims 12 ft. 5§ in.
WL T oo s e T e R S T R e S P T R TS 9 Ibs.

BANDWIDTH . ....oiiiiiiiiiiiiinneereannnnnnn 144148 MHz
GAIN ;55 oo m o v st e o wi b SN e s o o b AR TR S 13 dBd
BEAMWIRYTH i s it i s e G e S s et 34
EEEDIMP oo vvnsimssiimadiainminaseae s 50 ohms unbal.
05,0 1 o P O S e (2) 4:1 coax
BOOM LENGTH ................ S AR 19 ft. 1 in. (tapered
IR o g e T G e B T D e s i i 1.5:1
WINDEDAD s e e i s es s e i e 1.85 sq. ft.
BELIPTIEITY avisnaasvsviin ooy sos st Gaievisven e s 3 dB max.
CIRCULARITY SWITCHER ..cvoisismewiias s e C'S-3 included
WA ciiimmcamsisaman i g il s e s s e selins 11 Ibs.

o

BANDWIDTH . ... i iiiiiiannnnns 143-146 MHZ
GAIN i sviis —ivemrminrns v mimmosyse s (144 MHz) 14.8 dBdc
BEAMWIDTH ...civiesivmmviisiassmievsiieesis (V) 28°, (H) 33°
FEEDIMP icos s iy vesninarnia 50 ohms unbal.
BALUN .. i iiiin e iennnnnnnnns 4:1 RG303, Teflon
BOOM LENGTH ... cumvrvaimsa s sammmesasses s 28 ft. 1 in. (tapered)
VISR i e e i M e e 3 T e e S T s e are 1.4:1
WINDLDAD » i «.ouveanas vv s ssisn (H) 1.75 sq. ft. (V) 2.44 sq. ft.
L e e e e e Lo e o e 10 Ibs.
TURNING BRADIUS . .ovovvumamvemsmanes oo i 15 ft. 6 in.

See all our new antennas and equipment at the Davion
Hamfest, Booth #25.

L M electronics, Inc.
P.0. Box 816
Morgan Hill, CA 95037
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fig. 1. Input resistance of vertical antenna (includes all
losses) versus number of radials.

resistance than the previous lot. Assuming radial
lengths of a quarter-wave or more, after about 100
radials, the reduction in resistance with each added
lot of radials is almost constant, but becomes vanish-
ingly small (approximately 0.1 ohm}. You'll notice that
the curve on your graph has begun to flatten out; if
you fit a French curve to this plot, you’ll see that the
plotted curve will nearly meet some horizontal line. In
scientific terms, this is described as having become
asymptotic with the theoretical resistance of the
radiator; the horizontal line is a prediction of that
theoretical value. {I am assuming negligible radiator
element circuit losses. This is a fairly safe assumption
for aluminum monopoles, but less safe if loading coils
are present. More rigorously, the plot is becoming
asymptotic with theaoretical radiation resistance plus
radiator circuit resistance.) Put another way, you've
reached the point of diminishing returns. Although
that point is self-definable, most experimenters would
agree that it begins at the knee of that curve — i.e.,
at about 50 quarter-wave radials.

An aside to single vertical users accustomed to
rating an antenna’s merits according to VSWR read-
ings: don’t misinterpret an increase in VSWR as a
negative indication when adding radials. Assuming
VSWR is 1:1 with 50-ohm coax to a quarter-wave ver-
tical, an appreciable ratio of output power (approx-
imately 28 percent) is being used to heat the ground
around the radiator. A higher VSWR after adding
radials is desirable.

How should the radials be laid? This depends upon
your personal aesthetics and also upon how the area
occupied by the array is used. If you need to bury the
radials {see “’Build a Simple Wire Plow,”’ page 107 —
Editor), some form of protection against corrosion,
such as PVC insulation or enamel coating, is neces-
sary. Don’t bury them too deeply; the closer radials
are to the surface, the more effective they are. Some
Amateurs have laid them flat on the surface and let
grass cover them so well that limited traffic and even
lawnmowers can be allowed.

What about wire size? | often hear people talk about
laying No. 6 or No. 8 BS gauge radials. Unless you
have to protect your system from farm animal traffic,
this is calling for a hawser when thread will do. Con-
sider: 1000 watts output to a single vertical with 25
radials (and assuming an apparent radiation resistance
of 50 ohms). Each radial will be carrying all of 179
milliamperes, and that only near the base of the
vertical.® Given a reasonable number of radials, a base
current measured in amperes is divided into individual
radial currents of milliamperes, and even this small cur-
rent rapidly decreases as we move away from the base
of the radiator. In the absence of concern about possi-
ble fragility, the wire size may be quite small.

Many articles in Amateur publications have sug-
gested using steel fence wire or steel mesh as an
economical substitute for copper. Don’t. Unless the
material has cost you nothing, and your labor is worth
nothing, and you plan to abandon the antenna in less
than a vyear, forget it. In just a matter of months,
galvanizing — if present at all — is penetrated and cor-
rosion proceeds. Steel, being magnetic, has a high
permeability, making for a skin effect much thinner
than copper when carrying RF current. lron oxides are
lossy semi-conductors. The thin skin effect, combined
with a lossy surface, results in a wire which conducts
nearly zero RF current long before it fails to conduct
DC or has lost physical integrity — which takes only
about three years after installation, and much less time
if the system is buried. My first radial system consisted
of a combination of aluminum, steel, and copper radi-
als. It took a couple of years to solve the mystery of
a slow but continually rising self-impedance of some
of the elements in the array. In my efforts to overcome
this rise, | compounded the mystery by adding more
radials, which at first were — more steel radials!

array operation measurements

So you'’ve constructed an array. Now you'd like to
see how well it works. On-the-air tests are under-
standably at the top of your list. Unfortunately, this
is not likely to be a good proof test of proper drive
conditions, primarily because these arrays want to
work and may show fair performance despite being
poorly driven. This is almost always true for gain
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characteristics, and during some propagation condi-
tions may even apply to F/B. So continue these tests,
but give some thought to an old antenna man's ad-
vice, said to have been first enunciated during the
period of Maunder’s Minimum: ““One swallowe prouv-
eth not that summer is neare.”"*

A much more definitive test is a measurement of
element currents in each of the array directions.
Assuming you have designed the feed network for a
1:1 VSWR, then element base current amplitudes
measured within +5 percent of design values and an
array VSWR no greater than 1.15:1 in any direction
is almost complete proof that drive is in the proper
range, including current phase angles. Measurement
-of element current amplitude and phase is, of course,
the ultimate test for drive conditons. A wideband dual-
trace CRT is needed for this test, and since this equip-
ment is quite expensive, may be beyond the reach of
most Amateurs unless it can be borrowed. On the
chance you have access to this equipment, a method
is described in the next section of this article.

Measurement of current amplitude, a must for any
serious array builder, is quite easy to do. At the lower
frequencies a high degree of absolute accuracy is not
difficult to achieve, but good linearity is really all that
is necessary. For example, if actual current is doubled
(power multiplied by 4), does the reading double? For
this purpose the meter readings might just as well go
from 1 ampere to 2 amperes, or 400 mA to 800 mA;
we are more interested in good linearity of readings
than in absolute value because phased array design
considerations are concerned only with element cur-
rent amplitude ratios.

Fig. 2 shows a schematic of an RF ammeter
(photo 1). The basic meter movement may be
anything up to 1 milliampere. | use gerntanium diodes
for the rectifier because of their low turn-on voltage.
This simple design works well for absolute accuracy
and linearity up to 14 MHz. Low capacitance of the
pickup coil to RF line is important and is increasingly
so as frequency is raised. For this reason we want a
high permeability factor for the toroidal core (for least
number of coil turns). A Faraday shield will provide
even more isolation, but this additional protection is
not necessary at lower frequencies.

Since this ammeter is easy to duplicate, you may
find it useful to have one for each element of the ar-
ray because the efficiency of data collection is con-
siderably improved. Note the use of quick disconnects
for element terminals and associated measurement
devices.

*From 1645 to 17156 there were no observable sunspots, and no Northern
Lights. {Imagine a 70-year period in which the 10-meter band never opens
and the 20-meter band is only so-so during the day, and dead at night!} A
British astronomer, E.W. Maunder, in 1895, was the first to call attention
to this strange behavior of the sun.
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fig. 2. RF current probe circuit midscale reading cor-
responds to 1 ampere.

Solidly constructed RF ammeter uses quick connect/discon-
nect terminals.

dual-trace CRT measurements

Measurement of RF current phase angles involves
an instantaneous comparison of sinusoidal currents at
the bases of the elements. Since the elements are
widely separated physically (and distance is propor-
tional to phase), we must take special precautions to
be sure we are really observing events in time coin-
cidence. One way is to make these observations at
another location of our own choosing in such a man-
ner that all events have been equally delayed. Though
we will see events at some time later than they oc-
curred, they will be in time coincidence. ldentical coax
lines will meet this requirement nicely. Obviously the
pickup coils for sampling base currents also must be
alike, with the further proviso that the terminations of
these lines must be alike, resistive, and match the
characteristic impedance of the lines. (Most dual-trace
CRTs provide 50-ohm inputs.) The line length chosen
should be long enough to allow measurements of the
most widely separated elements. | am sure you've an-
ticipated my comment that the assurance of identical
electrical length is not provided by a tape measure.
Furthermore, to help ensure line identity for other
characteristics, it would be a good idea to cut these



Some enterprising people out there have found that it's a cinch to make an antenna that
LOOKS LIKE an Odom.
You simply buy an Odom antenna and copy its shape. To save more time and money, you
stamp it out with a press.

You certainly don't waste money designing the master plugs from scratch, by computer, like
Odom does. Or hand-layering the fiberglass and resins, like Odom does. And why gotoall the
trouble of flame-spraying a reflective layer of molten zinc, when you can just sandwich in
some aluminum mesh?

Your customers can tell you why. Because they'll see the difference. Not by looking at the
antenna, but by looking at their TV sets.

Others may try to copy the Odom
shape. But they'll never copy Odom
performance. And to your customers,
performance is what really matters.

Dial 1-800-643-2950 for the facts on Odom's AmNAS'Im.

complete line of TVRO components. In Arkansas,

dial (501) 882-6485. It's SOME DISH. The one the others copy.




lines from a single piece of cable. (For an enlighten-
ing discussion on the variations that may be found in
coaxial cable, see Bill Orr's ““Ham Radio Techniques"
in the January, 1984, issue.)

Photo 2 shows the construction of a pickup coil fix-

ture. This is essentially the same as that used for an
ammeter, but without the rectifier and filtering circuit.
More attention must be paid to ensure that the pickup
circuits have identical RF characteristics, however. We
can test this by connecting both pickups in series as
sensors in the same RF current circuit, preferably a
resistive load. The amplitude and phase of the dis-
played current waveforms should be identical and
should remain so when positions of pickups are inter-
changed. If reasonable care has been taken, the phase
difference due to pickup coils should not exceed 2 or
3 degrees. Any small difference may be corrected for
a particular band by connecting a mica capacitor (5-25
pF) across that pickup coil which /ags in phase. My
guess is that toroid core material variations are the
probable cause of any slight differences. It is possible
that substitution of another sample of the same core
might also work; | did not investigate this.
_ In my experience with this measurement technique,
| found it to be the most productive method for fine
tuning a feed network to get the last bit of F/B per-
formance improvement. Because both phase and am-
plitude changes are displayed, a much more rapid and
intelligent analysis of cause and effect is possible. This
comment applies with ever-increasing emphasis with
the number of elements in the array. Lacking this capa-
bility, my advice is, “If it ain't broke, don't fix it!""; this
can be as frustrating as attempting to adjust the color
matrix board of a TV receiver without a crosshatch
generator. The fact is that if self and mutual im-
pedances are accurately read and used for the design
and careful construction of the feed network, the array
will be operating very close to, if not exactly at, opti-
mum. The few adjustments determined with the dual-
trace CRT are surprisingly miniscule “tweaks."”" Al-
though the effect on F/B can be quite marked, for ex-
ample, improving F/B from —20dB to —30dB, don't
be carried away by these numbers: the effective fre-
quency range over which this occurs is extremely
narrow.

alternate methods of
phase measurement

One would expect that considering its importance
in antenna applications, measurement of phase angles
at lower RF frequencies would have received more at-
tention in the Amateur press than it has. A survey of
Amateur publications did not yield much except one
very interesting article directly applicable to phased ar-
ray applications.® While the author’s concept is in-
genious and well chosen, it used a differential phase
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Pickup coils provide signals for dual trace scope.

angle readout that was analog rather than digital. Con-
sidering the tremendous advances in semiconductor
technology during the ten years since the article ap-
peared, a digital readout should be possible. | hope
that | may interest some enterprising experimenter to
take up this challenge.

network construction

Several readers have commented that although the
no-compromise advantage of 4-terminal feed networks
is obvious, and that matrix algebra for the modular
design of the networks is a powerful tool, they had
apprehensions about how to turn the mathematics into
working hardware. Some, familiar with the Pi net-
works seen in linear amplifiers, were discouraged by
visions of the need for the same size of components
and the cost of construction. Still others thought the
networks might be difficult to tune.

None of these concerns are justified. Construction
is actually quite simple, and with an accurate noise
bridge,® tuning is easy. Tuning with an impedance
bridge is done in the same step-by-step manner as is
the design, and one of the prime advantages of this
method is that it allows tuning to be done at the design
frequency. The impedance levels of these networks
are low, being generally in the 35- to 125-ohm range.
Since each network chain is designed to appear
resistive at its input and deals with only a portion of
the transmitter power, voltages are seldom above 300
volts, even when driven by kilowatt linears. For ex-
ample, | use postage stamp size mica capacitors ex-
tensively (500 volt rating) and I've yet to have one fail.
Where high impedances are encountered, for instance,
with elements requiring very little direct drive because
of drive coupled from other elements, the current is
so low that high voltage is not developed.

Photo 3 illustrates the simplicity and small compo-
nent sizes. This‘is the feed network for my 80-meter
4-square array.® It is built into a 3 x 6 x 8 inch
(7.6 x 15.2 x 20.32 cm) box on PC board, with each
network chain individually removable. This takes the



Morse Keyers & Trainers », &<A

AEA produces the finest Morse keyers and trainers in the world. All AEA keyers operate with any
standard keyer paddle and offer selectable monitor tone, selectable dot and dash ratios, full
weighting and selectable dot and/or dash memory. In addition, all our keyers offer full, semi-
automatic or straight key modes. The keyers and trainers are keypad controlled which
significantly reduces the complexity of operation for all the features offered. Each keyer has
separate + and - keyed outputs for keying any modern transmitter. All keyers and trainers
operate from 12 VDC (or 117 VAC with optional model AC-1 wall adaptor) which makes them
ideal for portable operation. AEA microcomputer-based products are all subjected to a full burn-
in and test prior to shipment, as well as being designed for maximum R.F. immunity.

NEW BT-1

The KT-3 Keyer-Trainer unit uses the teaching program used in the BT-1 trainer. In
addition, the KT-3 features a full function Morse automatic keyer for keying any modern
transceiver, or for sending practice. Speed range is 18-99 wpm for transmitting and 1-99

wpm for training.

The KT-2 Keyer-Trainer is a computerized keyer with all the features shown above, plus

KT-2 Keyer Trainer existing code as quickly as possible. The unit can be set

The BT-1 Basic Trainer is a hand-held computerized unit which teaches the code one character
at a time at 18 or 20 words per minute. The BT-1 contains a self-paced training program that
allows serious students the possibility of learning Morse to 20 wpm in as little as one month!
Each character represents a separate practice session in which the character is firstintroduced
by itself, and then presented 50% of the time along with all previously learned characters. There
are no tapes to memorize, wear out, or break. No programming skills are necessary; the BT-1is
very easy to use. The tone oscillator can also be keyed for sending practice. An earphone jack is
provided for private listening. The BT-1 will go as high as 99 WPM

in 1 WPM increments. A battery operated version, the BT-1P, is NEW KT-3
available with wall charger and internal NICAD batteries.

a Morse proficiency trainer. It is designed to increase your

for beginning practice speed, ending practice speed, and

duration of practice. The microcomputer does all the rest by gradually increasing the
speed during the practice time selected. You can even select between fast code
(Farnsworth) or slow code methods. The characters are sent in 5 letter groups, or
random word lengths. Two levels of difficulty can be selected; common Morse
characters or all English Morse characters. A 24,000 character answer book is provided
for the 10 separate starting positions. There is also random practice mode for which no
answers are available. -

CK-2 Contester™

The CK-2 Contester™ Keyer is the lowest cost auto-

matic keyer available featuring an automatic serial number generator for contesting.
The CK-2-keyer features a large 500 character message memory that can be soft-
partitioned into as many as 10 sections. An exclusive AEA edit mode makes it possible
to correct mistakes made while entering messages or to insert words into previously
established messages. Two different speeds can be set for fast recall in addition to
astepped variable speed control. The CK-2 features
MM-2 MorseMatic™ an automatic message repeat mode with variable
delay-before-repeat for automatic CQ transmis-
sions or TVI testing.

The MM-2 Morsematic Keyer represents the most sophisticated paddle keyer ever
designed and features two powerful microcomputers. The Morsematic incorporates
virtually all the features (except the preset and stepped variable speeds) of both the
CK-2 and KT-2 shown above. In addition, the MM-2 offers an exclusive automatic

ADVANCED ELECTRONIC APPLICATIONS, INC.
P.O. Box C-2160, Lynnwood, WA 98036
206/775-7373 Telex: 152571 AEA INTL

More Details? CHECK — OFF Page 148

beacon mode which is invaluable for
meteor scatter, moonbounce scheduling,
or beacon operation.

Brings you the
Breakthrough!
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Model H402CU

Hull Electronics Automatic Antenna Couplers

New Solutions To An Old Problem

To augment its line of Marine SSB Radiotelephones,
Hull Electronics has developed a line of Automatic
Antenna Couplers that harness the Microprocessor to
the task of matching a wide variety of antennas to the
50-ohm transmitter output. The job is done whenever
a new channel is selected, typically in less than one
second.

The antenna may be any length greater than 8 feet.
Frequency range is as much as 2 through 30 MHz
depending on the model. The Coupler is easily
interfaced with virtually any SSB transceiver and can
be arranged to operate automatically when the
channel is selected or manually by the operator. Either
way, a VSWR of less than 1.25:1 is accurately and
quickly obtained.

Presently, two models are available.
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Model H-402/1000

Model H402-CU handles power levels to 250 watts
PEP output. Model 402/1000 is rated to a full 1000
watts PEP.

Hull also manufactures automatic couplers as a part
of SSB transceivers to provide a one-piece package
from microphone to antenna terminal.

M Write or call for information today.
HULL ELECTRONICS COMPANY
7563 Convoy Court

San Diego, Calfornia 92111
(619) 2786140

Career Opportunities: If the application of microprocessors to improve HF
communications interests you and you are technically qualified to work in the
commercial SSB manufacturing field, Hull would like to talk about a variety of
interesting career opportumities. Call (619) 278-6140, and ask for our Director of
Engneering
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place of other feed methods which require 130 feet
(39 meters) or more of coax for this band. At today’s
prices for good quality 50-ohm coax, this alone should
be the deciding factor, without even considering the
superior technical merits of 4-terminal feed networks.
As can be seen from the photograph, small 100 pF
air variable capacitors are used as trimmers. Mica
capacitors, singly or paralleled, using their color
coded values, are chosen to make the required net-
work capacitance fall in the middle of the trimmer
range. All inductors carrying significant current (and
these tend to fall between 0.5 uH to 5 uH) are air core
using No. 10 or No. 12 B.S. enamelled copper. | wind
these on 1-inch (2.54 cm) diameter wooden dowels,
letting them spring up to a slightly increased diameter.
Inductances significantly above 5 uH are wound on
powdered iron toroids using No. 18 B.S. wire. Using
single layer charts for the air wound coils or toroid core
manufacturer charts, all inductors are wound to be
well above the inductance required. A grid dip meter,
together with a known capacitance, is used to trim
the inductors to slightly above the required values (5
to 10 percent). The network is constructed with these
components and is completed with the exception that
no network interconnections are made nor are any
connections made to the shack line coax terminal.

tune-up procedure

We have to choose which direction the impedance
bridge will look into the network for tuning it. Each
network chain was designed to transform a complex
impedance to a pure resistance. Since it is much easier
to duplicate resistances than complex impedances,
this usually determines the choice. Assuming this
case, consider a cascaded network consisting of a
shunt L-match followed by a Pi circuit, which is the
typical chain from the feeder of the — 180 degree
phased element of a 4-square array. For example, from
Part 4% of this series, the input impedances as seen
at the various points of a network chain are reproduced
for element No. 4 of a 4-square array:

element No. 4 driving-point impedance 63.4 + 475
input impedance to 100 degree

length feeder 2273 - j11.37
input impedance to L-match 114.83 + |0

input impedance to Pi circuit 114.83 + j0

You will recall the reason for the Pi circuit was for
phase matching, not impedance matching; therefore,
its input impedance is the same as the impedance to
the shunt L-match.

The impedance bridge unknown terminal is con-
nected to the coax terminal, to which the element
feeder would normally be connected. The resistor
simulating the input resistance of the L-match (115
ohms is ok) is temporarily soldered to the input of the
L-match at the shunt arm and ground (i.e., at the con-

Matching network for four square vertical array measures 3
% 6 x Binches (7.6 x 15.2 x 20.32 cm).

nection point normally going to the Pi circuit). Since
we have chosen to measure conditions in the reverse
direction through this network, we must consider what
we want the bridge to “see’”” and set it accordingly.
At first glance, it might seem reasonable to expect this
to be equivalent to the impedance as seen at the in-
put to the element feeder. Not so; this is not a bilateral
case. Instead we should expect to see the conjugate
of this impedance: i.e., 22.73 + j11.37. If the im-
pedance bridge reads parallel circuit equivalents, these
must be calculated and the bridge set accordingly. If
the reactance is beyond the basic bridge range, an ap-
propriate extender must be used. The tuning pro-
cedure is simplicity itself; without touching the bridge
settings, adjust the L-match shunt trimmer for
minimum detector output (being sure this minimum
is within the trimmer range). If this is the normal im-
pedance bridge null, the adjustment is complete. More
likely, it is merely a minimum. Begin spreading out one
of the outer turns of the inductor and readjust the trim-
mer. Since the null is sharp and deep, use care in
spreading coil turns to be sure you have not passed
through the null. (I use the tapered end of a pencil for
this.) When the L-match is tuned, move the simulating
resistor to the input of the Pi circuit (the point nor-
mally connected to the shack coax line terminal). In-
stall an interconnection between the L-match and Pi
circuit. With the bridge remaining connected and set
as before, adjust the Pi circuit trimmers for minimum
detector output and then reduce inductance by turn
spreading. Since the Pi circuit has three interdepend-
ent adjustments, be sure to recheck the other two with
each tuning change. The two trimmers should end up
in approximately the same part of their range, assum-
ing the fixed padders are similar. Since the tune-up
of the Pi circuit is done with the bridge looking into
the L-match, a separate procedure for integrating the
two networks is unnecessary. Remove the resistor, but
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fig. 3. Relay interconnection diagram for four different vertical antenna arrays: (A) two-element in-line; (B) three-element
in-line; (C) triangular configuration and (D) “4-square’ configuration.

(® Four - sauare

do not connect this chain to the shack line coax ter-
minal until completing the adjustment of all chains.

In some circumstances it may be easier to simulate
the calculated termination impedance of a network,
in which case the bridge will look into this network
in the same direction as the transmitter would. The
impedance bridge is set to the pure resistance ex-
pected at the network input and it is connected to the
shack line terminal. The simulated impedance (the
same as calculated, not the conjugate) is connected
to the coax terminal where the element feeder is nor-
mally connected. Assuming we are tuning the same
network chain as above, a temporary connection of
the shack line coax terminal is made to the input of
the L-match (the same point at which the resistor was
connected in the previous case). Except for these dif-
ferences, the tuning procedure is the same. After tun-
ing the L-match, the temporary bridge connection is
transferred to the input of the Pi circuit, and an inter-
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connection is made between the two networks in
readiness for tuning the Pi circuit. After completion
of tuning the Pi circuit, remove the shack line connec-
tion to it in preparation for tuning the next chain. In-
cidentally, there is nothing wrong with connecting the
feeder coax into the chain to check out the entire net-
work chain, making the appropriate changes to the
bridge settings and/or the simulated network loads.
However, do not connect an actual array element to
this feeder in the expectation the element will present
its array drive-point impedance, saving you the bother
of simulating it. This simply won't work; part 4 of this
series (October, 1983) explains why it will not.

directional switches

Relay interconnection diagrams for directionally
switching four different vertical arrays is provided by
fig. 3. When selecting relays for this application,
remember that no one relay is switching a// of your



transmitter power; consequently ratings may be safely
reduced. Since RF is being handled, ceramic insula-
tion is advised, though | found no problem with linen
bakelite at 80 meters. Always avoid “hot’’ switching
relays. Even if they can stand it, your linear will not
— and neither will the network, since high voltages
will be present during switching.

Photo 4 shows a 4-square array relay construction
that use three small telephone-type DPDT military
surplus relays. At first | lost several relays each sum-
mer due to sympathetic discharges from lightning
which would burn out the solenoids. This was cured
by connecting a silicon high current diode in reversed
direction across the coil in parallel with a 0.1 pF
ceramic disc capacitor. | have since lost a few diodes
to these discharges, but no more relays. Failed diodes
are "‘shorts,"”’ so the 28 VDC supply to this system re-
quires a protective series resistance to guard against
this possiblity and to prevent damage to the power
supply from the discharge.

on rounding-off calculations

Calculator algorithms and computer operating
system programs use guard digits as a means of re-
tricting degradation of accuracy due to round-off in
repetitive calculations. All values begin with and are
calculated to one or two digits more than shown to
the user. For example, if a calculator displays ten
significant digits, it actually keeps values to eleven or
twelve digits in its internal registers. Round-off errors
thus tend to be restricted to these extra figures and
seldom affect anything more than the least significant
displayed digit. Since these extra digits rarely convey
additional accuracy, they aren’t displayed.

This concept also applies to calculations done by
hand or with a slide rule. For example, using 3.14 for
Pi reduces accuracy to only three significant figures
before any.calculations are done. A few computations
immediately reduce that accuracy. Let’s watch what
happens with a simple calculation:

(Pi x 5)* — (Pi x 78)
= 1.57 if 3.14 is substituted for Pi.

If 3.1416 is used the result is 1.6965.
If 3.141593 then the result is 1.69591.

Note that the first approximation for Pi, accurate to
three significant figures, has produced results accurate
to only a single significant figure in just a few com-
putations. What is happening is that every time this
rounded off value for Pi is used, a small error is re-
introduced, and in effect, the error is compounded.

Although many calculators round off to the nearest
decimal, most small computers, and many large ones
toe, merely truncate values to some number of digits
without adjustment to the nearest decimal, causing
even more rapid divergence from accuracy if trunca-
tion is occurring after only a few digits.

3 x 65 x 7inch (7.6 x 12.7 x 17.8 cm) box houses all relays
for switching four square vertical array.

The point of this discussion is to convince you to
keep computations to several significant digits more
than the accuracy you'd like to end up with. Except
in determining rough approximations, constants such
as 3.14 for Pi, or the number 984, expressing the speed
of light in millions of feet per second, should always
have two or more additional significant digits. This
becomes particularly important when trigonometric
functions involving angles approaching quadrant
boundaries (for example, 0, 90, 180, or 270 degrees)
are being used. Anyhow, in this day of ubiquitous
calculators and computers, calculation to ten signifi-
cant figures represents no personal mental effort.

The following constants, important to many calcula-
tions, are given to a level of precision more than suf-
ficient for most applications: '

Pi 3.141592654
e 2.718281828 Naperian logarithm base
c 299.792456 = 10° velocity of light,

meters/second 983.571049 = 10° velocity of
light, feet/second
cm/in 2.54 (exact) Metric to English unit conversion
Readers have inquired about the values given in
these articles for inductances and capacitors in
4-terminal networks. Where, for instance, is a
capacitor of value 734.8 pF to be obtained? Obvious-
ly no capacitor of that value will be listed in any
catalogue; neither could we hope to find it to such ac-
curacy by a measurement and selection process
without also controlling temperature, humidity, aging,
and so on. Measuring a capacitor or an inductance
to just three places requires careful technique. |
showed values to greater precision in an effort to pre-
vent (mostly unsuccessfully) confusion caused by
round-off errors if readers attempted to work
backwards from my values for a capacitance or induc-
tance to compute reactances, voltages and currents.
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The author, beside his modest station, has proven that over
260 countries can be worked on 75 meters with legal power
and a good antenna system.

concluding comments

| thoroughly enjoyed putting this series together,
even though it required far more time and effort than
| could possibly have imagined. | hope it proves useful
and educational, though I'm not sure whether the
author or his readers gained more! | tried to leaven the
theoretical with the practical, well aware of the dif-
ficulties and pitfalls of doing so in such a technical
subject.

I introduced the topic of matrix algebra as a tool of
nearly limitless versatility that literally begs to be used.
It not only reduces the tedium of network design cal-
culations and simplifies transformation of one network
to another, but also makes child’s play out of the cal-
culations of input/output conditions when networks
are cascaded. It is particularly well suited to computer
programmed calculations because the fundamental
algorithms are unchanging; only the specific network
parameter calculations differ. | did not begin to plumb
the possibilities in these articles; there are ABCD pa-
rameters specific to lattices (bridge circuits), bridged
Tee’s, all types of transformers, real coax (with loss)
and on and on. | sincerely hope this alone has found
fertile imaginations in which to take root. It mystifies
me that so powerful a tool has found so little welcome
in our engineering educational institutions.

Antenna experimentation has always been of ab-
sorbing interest to Radio Amateurs, whether for
DXing, for propagation studies, superior contesting,
or to satisfy one's curiosity. Even though we have the
ability, most of us don’t have the time to devote to
exploring the complexities of our station equipment.

But anyone can innovate with a piece of wire, and
would that it will always be so. However, antenna ex
perimentation isn't magic; it's a technology like any
other. Most of the fundamental principles were
established two generations ago, though many of the
pioneers, whom we find referenced and footnoted in
articles and texts, are still with us.

To Bob Booth, WB6SXV, and Mason Logan, KAMT,
for their encouragement, advice, and careful proof-
reading — which more than once kept me honest —
much deserved words of appreciation. Finally, | want
to thank you, my readers, for the many kind comments
you sent my way via letters and on the air, and most
of all — for your patient attention.
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'ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)
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JUST LOOK AT THESE PRICES!

Band Kit Wired/Tested
10M,6M,2M,220 $680 $880
440 $780 $980

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

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking, crossband, and remote base.

THEMOSTAFFORDABLE

aad $ ¢

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
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT £+ 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

e OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

® 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

H144 Shown

® R144/R220 FMRCVRS 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.

¢ R451 FM RCVR Same butforuhf. Tunedline
front end, 0.3 uV sens. Kit only $138.

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

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

® R110-259 SPACE SHUTTLE RECEIVER,

kit only $98.

amlronicse®

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

® T451 UHF FM EXCITER 2 to 3 Watts on 450
ham band or adjacent freq. Kit only $78.

® VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

® A18 RFTIGHT BOX Deepdrawn alum. case
with tight coverand no seams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

ACCESSORIES

® CORKITS With Audio mixer, speaker ampli-
fier, tail & time out timers. Kit only $38.

® 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

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

fﬁv i_“"’ -

s W,

o 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
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

] q Hamtronics Breaks
P the Price Barrier!
¢ *x

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

FEATURES:

®\Very 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

® | 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 4656 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
® P432K, UHF Kit less case $21
® P432W, UHF Wired/Tested $36

HELICAL RESONATOR
PREAMPS

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

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

e 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.

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

Antenna Receiver
Input Range  Output
28-32 144-148
w 50-52 28-30
Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
Wired $69 145-147 28-30
144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
= 435-437 28-30
Kit with Case $59 432-436 144-148
Less Case $49 432-436 50-54
Wired $75 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or BO6-894 MHz bands
on any scanner. Wired/tested Only $88.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

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

Cabinet Kit, complete
with speaker, knobs,

connectlors, 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

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 vhf, 1 Watt uhf

Exciter Antenna
Input Range  QOutput
28-30 144-146
For VHF, 28-29 145-146
Model XV2 28-30 50-52
Kit $79 27-27.4 144-144.4
Wired $149 2830 220-222+
(Specify band) 50-54 220-224
144-146 50-52
50-54 144-148
144-146 28-30
28-30 432-434
For UHF, 28-30 435-437
Model XV4 50-54 432-436
Kit $99 61.25 439.25
Wired $169 144-148 432-436*

*Add $20 for 2M input

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

LOOK AT THESE
ATTRACTIVE CURVES!

Typical Selectivity Curves
of Receivers and
Helical Resonators

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

1. Largest selection of vhf and uh! kits
in the world

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

3. Fastdelivery; most kits shipped same day.

4. Complete,
manuals

professional  instruction

5. Prompt factory service available and
free phone consultation

6. In business 21 years.

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

amronics, Inc.

65-E MOUL RD. ® HILTON NY 14468
Phone: 716-392-9430

Hamtronics

" is a registered trademark

More Details? CHECK —OFF Page 148
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ALL ITEMS ARE
GUARANTEED OR SALES
PRICE REFUNDED

PRICES FO.B

HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT

MADISON |

-800-231-3057

NIGHT NUMBERS
5-10 p.m. CST
Mon., Wed., Fri.

.
NOTICE lect S | 1-800-231-1064
PRORSALE Electronics Supply INSIDE TEXAS
e Call for Quotes  713-658-0268 e
ey a We stock what we advertise, and much more.
KK EMOOBY . oo mismmnywmaies $28900 ANTENNAS COMPUTERS
SANTEC ST142. . ..o vovecnnnen. 29900  ANTECO 5/8 2M mag mount antenna, AMTOR MFJ 1228 RTTY, CW . ..... $59.95
ST440up . . . . . . (limited) ... ... 25000  .omplete with cable ......... $2500 SOFTWARE
Accessories Available BIRD 43 ~Elements . . . ......... STOCK MFJ1250f0rVIC 20 . o vveennnn 40.00
TOKYO HC200 Tuner ............ 89.00 WE WANT SPECIAL BIRD ORDERS. MFJ 1251 for COMM. 64 . .. ..... 40.00
HC2000 ......ocvcnnecnnnns 29900 yRIPPLITE PR25 MFJ 1224 RTTY, CW, ASCII ....... 79.95
NEW HC400L Ant Coupler 6:1 Verniers, 20A reguiated supply « . ........ 00  ABACEY v v 179.95
dual needle meter ........... 13900 poHN 25G, 45G, 55G. AEA AMTOR AMT-1 . ... 0 ... 499.95
TOKYO HiPower Amps ... ... . . . . LESS 15% Ccossonies .........oonven.. CALL  AEA AMTORTEXT Allows CP1 & Comm. 64
WELZMeters............... LESS 10%  Ey2548 foldover prepaid . . . . . . . . 799.00  to be used as multimode Amtor
TRIPLETT Model S0 VOM... ... . ... . .. 5900  yE|EX/HYGAIN HG525S o R 69.95
COBRA 49MHZ headset .. ....... 3995 crankup prepald ... ......... 949.00  AEA MICROAMTOR PAICH low cost, high
AMECO Books, Codefapes . . . ... SIOCK:  JUTBUS v i e 429.00 performance computer interface pack-
FOXTANGO, SHERWOOD .. ... . . LESS 10% BPIeri M v s e ammow e s 289.00 age uses Amtortext software for the
MIRAGEAMPS ............. LESS12%  LAMA ... ....ovvninannnn. 19900 COmMMOdOre 64 .. .ouvuunn.. 119.95
159305 Great Radio ........... CALL  \55 ARX2B, Isopole 144 . . . . . . 3900ea. AEA Applications Software for
FT980 Excellont Buy . ......... 1299.00  } M OMABIBA .. oo 7800 C640MVIC20 «owvrnennnnn.. 79.95
FI757GX Mabile delight ... . .. e 77 30900 MICROPATCH best low cost unit
154308 ....... RING USUPFORAPRICE  yyagyn . . ... . ... ... 46900  OVOIODI® v vovvrnnsennsnss 129.95
ROHN 50° 25G tower 4 section 25G. 1 420-470-18C .« v v eeeaenenns 6400  CP4/VIC20/MBATEXT . ... ...... 209.95
section 25AG-2 or 25AG-3. ... . ... 269.00  AUJANCEHD73 «oovoreennnn. 9900 CP1/COMMG4/MBATEXT .. ..... 209.95
TOKYO 70CM mast mounted Consumers Wire IBM PC SOffWOIE . v v ovvnsn. 2995
PrEampP . ......vvveene... 13900 g e rotorcable ... 20¢ /1.
YAESU FT726R OSCAR package includes BARKERS & WILLIAMSON AV25 . . . .. 90.00 SURPLUS
430 modules, satelite AR25 ROCIGIKit .+« v eevvnees 19.00
duplexmodule ............ 1149.00 paw DOIES . v v vvsveennn STOCK ICG 2.5A/1000 PIV epoxy
GEBIID . s s R 6500  pUTTERNUT HFSV $9500 . CHOOBL e 29¢ ea. or 19.00/100
BB .« e e 995  ALPHA DELTA fransitaps. . -« - o stock  RELAY 2D, enclosed, 12VDC/10A . 5.00
VALOR mobileantennas T T ETEER nn e Transformer 25V/1A-117VAC 3x2x3 .. 5.00
L 2000ea. BELDEN CDE .001/20kv axial lead cap . . . . . 195
AVANTI ASP151-3G glass mount .. .33.00 BELDEN 9913 solid center coax Transmitting Tubes . . ........... CALL
BOOKS-ARRL. AMECO, GILFER, SAMS, TAB, foil ~braid shield .. ...ovvunes 45¢/ft
RIDER, UNIVERSAL, WRTVH, RADIO PUB. 8214RGBfOAM .. ivveennnnn 43¢/t pOLICIES
(DK 2033 BoerhGzS L1 sem, MASTRCARDMISACOD.
newFM ..$289.00 8235 300 ohm KW twinlead . . . .. B0, o e chance: brior sile. Used gecs
8000 14GA . se/y SOl price refunded, f not safisfied. Call
8448 B vt rofer GabIB -+ 36  nYime on the status o your order
Q405 HD 8 wire rotor cable
A e s2¢ REPAIR DEPT:
: 100’ 8214 ~ends installed . . .. .. .. 4200 Wantrepair better than the factory? Usual-
WM NYE MB-V Tuner 3kw, Wattmeter, Coax ly faster and cheaper. Five service techs
SwitchwithBalun .. ........... 47900 AMPHENOL complete with soldering irons ready to
MB-4 with Balun, QIISPPLZER. con v mnls mvamm e v 125 work on any equipment, even the closet
loss Coax Switch . ........... 399.00  831RSO239 . .vrvrrrrrrennnn. 125 ones
MB-1 with Balun, 100W ........ 185.00 B2ETNMALE .iiivesnnnssisss 3.00
1 lefemale UHF . ....... 2.00
ALPHA DELTA MACC-8 3:25 ‘]J O?ogguzle femaleN........ 5.00 D'ON'S CORN ER
COirol COPROIe -+ oo s 7300 2000 BNCMALE-S0239 . . ... ...... 400 Kudo's fo Yaesu. Tang, our spy in Japan,
CALRAD 65-287 relative power/SWR heard of the demise of the IC-2 series of
meters, 2 meters, 3-150MHZ . ... . .. 2995 SHORT WAVE portables. . .“Old Faithful” to HT users. Well,
BENCHERSTT.EYT........ovvenn 4200 BEARCATDX1000 .......0vvun. 499.00 Yaesu is introducing a similar design for
STZBY2 covvunnnniininnnnn.. 5400 KENWOODR2000 .............. CALL  less money. Bells and whistles are nice, but
VIBROPLEX ....... s LESS10%  R1000 .........cvnvvnunn RING US!  the plain-jane thumbwheels are still most
BIG HAM CLOCK 2 LCD Clocks manded by experienced users. Way to
12/24 or 24/24 hr format . . ... .. 2500 HANDIE TALKIES gg NG RN §
AMECO Preamps « « « v v v v v v n LESS 40% KENWOODTR2500 .....vvvevenn CALL
LARSEN extended 1/4 wave VAL ET208R - s v iale sscntie 259.95 73,
KUBIUCK2M .+ v v eeneeeenens 4700 SANTEC ST142. .. ...oovunnnnn. 299.00 Don
AEA HR1 hot rod 1/2 wave-2M . . . . . 1600 TENTEC 2591 HT +vvvvervnnnn. 269.00
A 1 ~afcher ETO-Alpha  Hai McKay-Dymek Rockwell-Colling Santec
illl-:;nn_'@ :(l::(‘::‘::\l” H}:ﬁf.;:.-..::’ lrlm'--:m ! ||t; 1508 MCKII‘"‘IGY -'Iﬂr‘)‘no\r f._'.(:l.tmk Tentec TAB Surplus
Alphc (s anches ox Kango Hustle Rider lex Fiplatt MS Yo
Nomlwo bo T e e fwe  Houston,Texas 77010 S Mer o SAS e
Mmmco CDE Drake GE Tubes Consumers Wire HomKeyer Kantronics Kenwood Mirage Nye Rohn Trien Sprogue WeTOG

62 [B May 1984

» 170




ham radio
TECHNIQUES /v cies

Fifty years ago this month a young
junior high school lad walked into the
New York office of the newly-formed
Federal Communications Commission.
The nameplate on the door in the old
Federal Building still said ‘‘Federal
Radio Commission.” The Commission
room was a typical 1930's government
office with walls of varnished wood,
dusty, oversize furniture and a heating
system going full-blast.

It was close to zero outside and
there was still some snow on the win-
dow ledges. After filling out an appli-
cation form and enduring an intermin-
able wait, | was instructed to sit at a
table next to a window and to prepare
myself for the code test for the
Amateur examination.

| was a bundle of nerves and the
room was stifling hot. When the Radio
Inspector wasn’t looking | quietly
opened the window for a breath of
fresh air.

The exam began. First | sent a min-
ute or two of Morse on the hand key
mounted on the desk. No problem. My
pulse was still racing as the Inspector
handed out earphones, paper, and
pencil to me and a few other nervous
wretches aspiring to become Radio
Amateurs. We were cautioned to listen
to the code for a short time; the in-
spector would tell us when to begin
copying.

It seemed easy enough. Code speed
was 10 WPM and | had practiced for
hours, sending and receiving, at 12
and 15 WPM. | started to write down
the code coming at me out of the
headphones.

Suddenly there was a loud racket
and a flurry of wings as two of New
York City's infamous pigeons landed

on the windowsill, only a few inches
away from my left arm. | shut my mind
to the distraction and grimly forged
ahead, copying the torrent of code
issuing from the spring-wound code
machine at the front of the room.

But the pigeons would have none of
this. One of them boldly stepped over
the window ledge and onto my arm
and started pulling at the threads in my
sweater. | gestured furiously with my
free arm, trying to scare the bird away.
But no. The second bird observed the
commotion, jumped over the window
ledge, and started walking about on
my desk, finally coming to rest upon
the paper | was trying to write on.

I pushed back my chair and beat
away at the birds, who responded im-
mediately. One flew out the window,
squawking loudly; the other deposited
a large lump of foul-smelling debris on
my exam paper. | heard snickers from
the other examinees around me, but
I frantically scribbled on, no longer
aware of where | was, or what | was
copying. It seemed an inglorious end
to all of my months of hard work!

After what felt like centuries passed,
the code mercifully stopped. The In-
spector, who had observed my battle
with the birds, took my paper with a
grin, as the second bird strutted about
on the windowsill. | closed the window
with a sigh.

Now the Inspector was grading the
code test; in just a few moments |
would know the resuits. Luck was with
me — | had passed! The Inspector
congratulated me and predicted that
| would become a good CW man, able
to copy successfully through the
toughest QRM.

Fifty years have passed since that

eventful day, which was not only a
turning poiint in my life, but an intro-
duction to the world of electronics and
radio communication as well. If | had
failed the exam, would | have found
the fortitude to take it again? Would
fate have tured me toward a different
profession?

On that cold spring day in 1934, two
pigeons came very close toirrevocably
altering my destiny. Today — a half
century later — | still don't like
pigeons.

new sources of RFl

The VCR is a popular item, to be
sure, and more and more of them are
appearing in American homes. But
along with the VCR comes interfer-
ence caused by the intrusion of HF and
VHF signals into the recording circuits:
complaints range from blanking out of
the picture to herringbone pattern in-
terference and an absence of color. In
the majority of cases, the interference
was traced to a nearby Amateur oper-
ating on the 80-meter band.

The problem is complex. Modern
VCRs are built on plastic frames en-
closed in unshielded plastic boxes,
leaving them wide open to RFI intru-
sion (See Vaughn Martin’s “EMI/RFI
Shielding: New Techniques,’” Parts 1
and 2, ham radio, January and
February, 1984). In addition, the black
and white portion of the video signal
is recorded onto the tape as an FM sig-
nal over a frequency range of 3.4 MHz
to 4.4 MHz. 3.4 MHz is “sync-tip’’ and
4.4 MHz is “‘peak white.” Thus the
80-meter band falls between black lev-
el and about fifty percent white.

According to Bill Bowen, K8YGT,
of the JVC Company of America, the
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only sure cure for the problem is pro-
per shielding of the video head drum
and head amplifier, and the addition of
a line filter to the VCR. Even with all
these precautions, some of the newer
all-plastic chassis VCRs are almost im-
possible to clean up!

As an example, Bill cites his work on
cleaning up an RCA VCT400, a 1979
model made for RCA by Panasonic.
After some effort, Bill obtained a
shielding kit from RCA that, when in-
stalled, solved the problem. It is sug-
gested, therefore, that unless you are
an expert on the innards of a VCR, the
prudent thing to do is to contact the
supplier and find out if a filter kit is
available.

Bill says that a quick way to get a
"fix"”” on a VCR'’s resistance to RFl is
to take a 2-meter HT into the store and
transmit while the VCR is running. Al-
though the frequency of the HT is far
removed from the sensitive 80-meter
area, when operated closely to the
VCR it may produce RFI on the tape.
This should be helpful in selecting a
model that would be relatively ‘'clean’
of interference.

| should add that in any case, a good
line filter on the VCR should help be-
cause RF| travels the power lines from
ham transmitter to TV or VCR. If you
have a stereo, TV, or VCR in your
house, a line filter on your transmitter
{and possibly on the entertainment
equipment as well) is mandatory for
peaceful coexistence with your family.

video disc piayers

The CED-type of video disc players
{such as the RCA models) can be af-
fected by even very low levels of RF
in the 900-925 MHz region. In fact, one
store that displayed a video disc player
couldn’t get it to play at all. The prob-
lem was finally solved by a technician
who discovered that the ‘“Sens-o-
Matic”’ anti-shoplifting system was
causing the interference. This device
consists of an RF proximity alarm that
sounds whenever merchandise tagged
with a small series-tuned trap disturbs
the RF field at a sensor, usually located
near a store exit. In the case of the disc
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fig. 1. Frequency response of disc player
covers range from audio carriers {A and
B) at 716 and 915 MHz to video passband
centered at 5 MHz, System is sensitive
to 4 MHz as well as 910 MHz signals.
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fig. 2. Cross-section (lengthwise) of
video disc groove showing position of
stylus and baseline. As the stylus moves
up and down during playback, a varying
capacitance is created between the gold
layer at the back of the stylus and the
platter. The capacitor tunes a 910 MHz
circuit in the player.

player, the 908 MHz carrier radiated by
the sensor was invading the disc player
through the stylus flyback circuit. Re-
tuning the disc player circuit solved the
problem.

how the disc player works

When a disc is cut, a combined
video/audio signal on an FM subcarrier
modulates a piezoelectric cutter, caus-
ing the depth of the grooves to vary
with respect to the baseline (fig. 1).
The audio carriers are centered about
716 kHz and 915 kHz, the video car-
rier is centered about 5 MHz, and the
chroma subcarrier is at 1.53 MHz.

A lengthwise view of the platter
groove is shown in fig. 2. During
playback, as the stylus moves up and
down, a varying capacitance is created
between the gold layer at the back of
the stylus and the player. This capaci-
tance is one element of a 910 MHz
series-tuned circuit that works some-

what on the principle of slope detec-
tion of an FM signal. The recovered
signal is then split into its components
(audio, video, chroma) for processing.

The sensitive portion of the machine
is the flylead that connects the stylus
to the circuit, which is a large portion
of a wavelength long. Even though the
whole circuit is enclosed in a two-
compartment metal box and seems
well shielded, the flyhead is very sensi-
tive to RF in the 900 MHz region.

There will soon be a lot of RF activi-
ty — Amateur and otherwise — in the
900 MHz region. Cases of video disc
RFI are already appearing in homes
near military installations where 900
MHz radar is operating.

So far, there seems to be no easy
solution to the problem. The basic cir-
cuit of the playback mechanism is
shown in fig. 3. Any ideas from
readers on this interesting and vexing
problem would be appreciated.

light bulb RFI

What's next? A recent article in a
broadcast industry newspaper pointed
out that ““the potential of RF lighting
devices to cause interference to AM
radio and certain other broadcast ser-
vices has given rise to a regulatory de-
bate at the FCC.

’Most broadcasters want the Com-
mission to impose federal regulations
on RF lighting devices, according to
comments filed in response to an FCC
Notice of Inquiry. But the FCC and
most lighting producers would prefer
to see the interference potential of
these lighting devices controlled by a
voluntary industry standard.”

What are these lighting devices? |
understand they are oversize bulbs
that are not incandescent lamps, but
are instead a variety of fluorescent
lamp having a standard socket and a
folded tube that is excited by a built-
in VLF oscillator. In some versions of
this RF-excited lamp, the oscillator
runs continuously when the lamp is
on; in others, the oscillator stops when
the lamp is lit.

In either case, according to the arti-
cle, “tests at the Commission show RF
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fig. 3. As the stylus moves up and down,
a varying capacitance created between
the stylus and the platter tunes a 910
MHz circuit, acting on the same princi-
ple as the slope detector of an FM signal.
The recovered signal is then split into its
componhent parts for processing (audio,
video and chroma). Signals leaking into
this circuit can upset the process and
alter the video picture.

lighting emissions to be very broad-
band, with measurable emanations
ranging from 10 kHz to 80 MHz.

““Referring to tests conducted by
Harold Kassensof A.D. Ringand Asso-
ciates, the NRBA found the interfer-
ence potential of RFlighting ‘alarming.’
According to preliminary reports, AM
radios were able to pick up objection-
able radiation interference from as near
as several meters from RF light bulbs.

“Mr. Kassens warns that if the
development of this new technology
is not regulated, it is the public which
will suffer most when the uncontrolled
use of the new product interferes with
the reception of established broadcast
services’’.

The article continues, ‘“While broad-
casters were skeptical about the light-
ing industry’s willingness to establish
an industry standard, General Electric,
a leading manufacturer of RF lighting
devices, expressed enthusiasm over
voluntary limits.” General Electric,
moreover, presented proposed limits
on radiation and measurement tech-
niques for use in determining whether
RF lighting devices meet the proposed
limits.

It seems to me that Radio Amateurs
would be vitally interested in this new
RF! hazard. The Docket number on the
FCC Notice of Inquiry is GEN 83-806;
a copy can be obtained by calling the
FCC at (202) 653-8247.
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ANTEN

A3 3-element 10-}5-20m Triband .
A4 4-element 10-15-20m Triband
R310-15-20m Veniical ... ......
214B SSB/214FB FM 2m Boomers . .
ARX-2B2m RingoRanger ...... . .......
A32192mBoomer.....................

410B 10-element 432-436 MHz . . ... ... ...

424B 24-element 435-437MHz .. ... ......
10-4CD 4-element 10m . ...............
15-4CD4-element15m ................
40-2CD 2-element40mi .. ..............

Other Cushcraft models available . ... .. CALL

————————— - -
TELEX hygain
3918 TH7DX 7-ele 10-15-20m Triband ...412.95

393S TH5DX 5-ele 10-15-20m Triband . ..355.95
3958 Explorer 14 10-15-20m Triband ....268.95

203 3-element 2-meterBeam ... ........ 16.95
208 8-element 2-meterBeam .. .......... 28.95
214 14-element 2-meterBeam . .. . ....... 34,78
BN86BeamBalun ..................... 16.50
V2S2-meter Vertical ... ................ 37.50
V4S440 MHz Vertical .................. §5.95
Other Hy-Gain models available . ... .. .. CALL

KIM

KT34A 4-element 10-15-20m Triband . . . .337.95
KT34XA 6-element 10-16-20m Triband . .485.95

2M-13LBA 13-element 2-meter .. ........ 78.95
432-16LB 16-element430MHz .. ... . ... .. 64.95
CS-2 Polarity Switcher ................. 60.95

”a.-'/.q Eloctonios, Zne.

CL-33 3-element Triband Beam ... ... .. 269.95
TA-33 3-element 10-15-20m Triband ....242.95
Pro 37 T-element 10-15-20m Triband . ...468.95

RV-4C 10-40m Vertical ................ CALL
HUSHLER
®
6-BTV 10-80m Vertical with30m ... ... .. 126.95
S-BTV 10-80m Vertical ................ 107.95
4-BTV 10-40m Vertical ................. 84.95
MO-1/MO-2Mast ..............oounnnn 19.95
BM-1BumperMount. .................. 15.50
G6-144B 2-meter Base Vertical .......... 76.95
G7-144 2-meter Base Vertical .......... 112.50
G6-440 440 MHz Base Vertical .. .. ....... 89.95
MOBILE RESONATORS Standard Super
10 and 18 meter ... 1095 16.95
20meters....... 14.50 20.85
30 and 40 meters 16.95 22.95
75meters............. 18.95 34.95
AEAR ISOPOLES
144 2-meter Antenna
220220 MHz Vertical ...
440 440 MHz Vertical
MORE ANTENNAS
AVANTIHM 151.3G 2m On-glass. . ...... 30.95

LARSEN LM-150 5/8 Mag Mount
MINIQUADHQ-! .. .............. .. 147.
BUTTERNUT HF6V 10-80m Vertical. . . .. 114.95

BUTTERNUT2MCV52m ............... 37.50

VOCOM §/8-wave 2m Handheld . . . ... .. 14.95
ANTENNAS FOR OSCAR

Cushcraft 416TB Twist .. ............... 58.95

Cushcraft A14410T 10-ele . .48.95

Cushcraft A14420T 20-ele . . .

Cushcraft AOP! Package .. ...
KLM 2m-14C 2m l4-ele Circular . . .
KLM 435-18C 18-ele CircPolar . ......... 65.95

Prices subject
to change
without notice
or obligation

13646 Jefferson Davis Highway

Woodbridge, Virginia 22191

(703) 643-1063

Order Hours: M-F 11 am.-7 p.m.
Saturday 10 a.m.-4 p.m.
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Self-supporting towers:
HBX40 40-feetwithBase............... 201.60

HBX48 48-feet with Base. .

HBX56 56-feet with Base .
HDBX40 40-feet/higherload . ... .. ... 253.95
HDBX48 48-feet/higherload ... .. ... .. 344.30

Guyed foldover towers:
FK2548 48-feet, 25G
FK2558 58-feet, 25G . ..
FK2568 68-feet, 25G . ..
FK4844 44-feet, 45G . ..
FK4554 54-feet, 45G ...
FK4564 64-feet, 45G

Foldovers shiped freight paid.
10% higher west of the Rockies.

Straight Sections:

20G Straight Section ... ................ 33.85
20AG TopSection..................... 37.45
25G StraightSection . .................. 47.25
25AG2,3,4Top Section ............... 60.75
456G Straight Section .. ................ 110.10
45AG 3,4 Top Section . ............... 120.15
25G Foldover Double GuyKit........ .. 306.00
45G Foldover Double Guy Kit.......... 324.00
e — R p—— S
TELEX hy-gain
HG37SS37-feettall ................... 627.95
HGSB2SS B2-feettall . .................. 903.95
HGS54HD 54-feet/higherload . ........ 1468.95
HG70HD 70-feet/higherload ......... 2323.85

Shipped freight paid. Order Hy-Gain tower,
. Hy-Gain antenna, and Hy-Gain rotor
to receive free shipping on all.

W36 36-feettall ... ... ... ... ...
WTS5151-feettall ..........
LM354 54-feet/higher load
DX86 86-feet/motor/highestload ...... .. Call
Shipping not included. Shipped direct
from factory to save you money.

TOWER ACCESSORIES
3/16"EHSGuywire ................... 18¢/ft
1/4"EHSGuywire .................... 20¢/ft
3/8x6Tumbuckle .. ................... 9.50
1/2x12Tumbuckle ................... 17.50
Insulators504.. . .. ... ................. 3.60
1/2 x 12 Base Bolt ...2.90
3/4x12PierPin........................ 2.90

ROTORS
Alliance HDT3 . ... .................... 97.95
Hy-GainCD45 1] . ...124.95
Hy-GainHam IV ... ... 195.95
Hy-Gain Tailtwister T2X . . ...24595
Hy-Gain Heavy-duty 300 .............. 474.95

CABLE BY SAXTON
RG2I3MilSpec ...................... 29¢/ft
RG8/U Foam 85% Shield .. ............. 25¢/t
8-wire Rotor2#18,6%22 ............... [7¢/ft
Mini-8.....oooovii 13¢/ft

HARDLINE BY CABLEWAVE ... .. CALL

PACKAGES

Call for Special
Pricing on Tower/

Antenna Packages
Ask for Don

Orders & Quotes Toll Free:

800-336-4799
In Virginia: 800-572-4201

Dealer Inquiries Invited

U
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TOWERS

o Unarco-Rohn

|
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MINIATURE TOGGLE SWITCHES & Oﬂﬁg‘é%o“
ALL ARE RATED 5 AMPS @ 125 VAC 5‘;“““““&:“‘;{‘
S.P.D.T. S.P.D.T. S.P.D.T. o o i
(on-on) [ (on-on) (on-oti-on) Jf 122,44
PC STVLE SOLDER LUG OLOER LUG
NON-THREADED 2 TERMINALS it v L) i
BuSKNG i) toronsoce p (] Steveack F) | 5200 eacH (010usis
weorsToo FTT 100/ FOR 380 X 100 FOR $80 00
SP.DT. / 5 STATION
S.P.D.T. (on-on) [/ D-PD.T. INTERLOCKING
(on-off-on) o e (on-on) e ol
onmeconf el BEN sagmue el ot Lyt
PEC STYLE al s100eAcH _ﬁj s200each o)
75¢ EACH 1'-‘ 10 FOR $9 00 U 10 FOR .hg 00
10 FOR §7 00 100 FOR $80 DO 100 FOR $180 00 e
B ¥ .
MOUNTING CENTER
ALL ELECTRONICS CORP. aeic
TOLL FREE ORDERS ¢1-800-826-5432 5 STATION
(IN CALIFORNIA: 1-800-258-6666) »~ 102
AK, Hi, OR INFORMATION « (213) 380-8000

\ cool grip
handle

stainless steel

construction

 Engineered for
Performance

e Manufactured for
Quality

e Value Priced to Sell

interchangeable
tips

unm ® Division ol Eldon Industnes. Inc
Compton, California 90224-6005
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easy antenna matching

Use a home computer
and a noise bridge

to solve for

T-network values

Matching a transmission line to an unknown impe-
dance can be done either by trial and error {probably
most common method) or by measuring the actual im-
pedance and designing a matching network. The lat-
ter method is faster and the availability of low cost
noise bridges makes it much easier.

One of these noise bridges is the MFJ 202B. It comes
with a very explicit manual and is easy to use except
for one thing: the equations for converting from indi-
cated values to actual impedances are a bit unwield-
ly. | took one look at those and decided that there was
no way I'd do that more than once; instead, | wrote
a program to do the calculations by computer. From
there, it made sense to have the computer calculate
the matching network, provide a printout of several
measurements, and graphically summarize the data.

The program shown in fig. 1 does all these things.
It is written for the Radio Shack Color Computer™"
but will run {except for the color graphics) as is on the
TRS-80 Model 1™" and, with minor modifications,
on any of the other popular machines. Its self-
prompting feature makes it easy to use.

using the program

First, make the actual measurements. Write down,
in order of increasing frequency, the frequency, indi-

*Radio Shack Color Computer and TRS-80 Model 1 are trademarks of the
Tandy Corporation.

cated resistance, and indicated reactance. Treat ca-
pacitive reactance as a negative value.

Then load and RUN the program. The program will
ask for the line impedance (used for SWR calculations)
and then for frequencyin MHz. Next you will be asked
for the indicated values of resistance and reactance.

The screen will display the calculated impedance
and SWR. (These values are also being stored inter-
nally for later use.) You will then have the opportuni-
ty to input more data, obtain a hard copy, calcuiate
a matching network, or see a graphic display.

To input more data, merely repeat the process
above. To calculate a matching network, answer
"YES" when the question “MATCH?'' appears on the
screen. The display will now show the reactances to
be used in the network of fig. 2 and the necessary
component values. You can influence the bandwidth
and component values by specifying the value of Q
to be used in the network. If the reactance for L1 is
negative, a capacitor will have to be used.

To obtain a printout of the impedances as a func-
tion of frequency, answer “YES’ to the “PRINT?”
prompt. The printer first gives you the opportunity to
name the antenna and then proceeds to tabulate.

To obtain a color graph of impedance versus tre-
quency, answer “YES" to the “PLOT?"' prompt. The
screen will clear, axes will be drawn, and real and re-
active impedances will be plotted. The resistance plot
will consist of yellow blocks; the reactance plot, white.
When the display is complete, the program will stop
and wait for you to press any key. This allows you time
to evaluate the plot. Pressing any key will resume pro-
gram operation and erase the graph. At the completion
of any of these aperations, you will again be given the
opportunity to input more data, calculate a match, and
so forth.

To keep the program simple there is not a large

By James A. Sanford, WB4GCS, 248 Worden
Street, Portsmouth, Rhode Island 02840.
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amount of error-trapping, so your data must be rea-
sonable. For example, the program assumes the an-
tenna impedance is fower than the line impedance —
this is certainly true of most antennas I've needed to
measure. The matching network calculation does in-

clude any antenna reactance; if there is no reactance
at all, there is not much point in plotting the response:
the plot will not work if there is no reactive data. If
the data is not entered in order of increasing frequen-
cy, the printer output will not be in the proper order.

1 DIMF(20),R(20),X(29)
:K=1

5 PI=3.1415926535
18 CLS
:PRINT@224, "MFJ NOISE BRIDGE CALCULATOR"
:PRINT*BY JAMES A. SANFORD"
:PRINT
: PRINT
: PRINT
:INPUT*LINE IMPEDANCE (OHMS)*;ZL
15 FOR I = 1 TO 508
: NEXTI
20 CLS
: INPUT"FREQUENCY (MHZ)";F
: INPUT*RESISTANCE (OHMS)*;RD
. INPUT*REACTANCE (PF, XC NEGATIVE)";XD
: INPUT *EXPANDER";E$
: PRINT
: PRINT
:PRINT
.IF E$="YES*THENGOT01000
30 Xxus= (see/r) (160000/ (F+(180+XD)))
RU=RD
39 S=SQR(RU~2+XU~2) /2L
:IFS<ITHENS=1/S
40 PRINT"IMPEDANCE = ";RU;" + " INT(108%XU)/108;"J OHMS®,
PRINTTAB(1@); "= »; INT(100%SQR(RU2+XU"2))71080; " ANGLE "; INT(100= (ATN(XU/RU
))*(188/3.1415926535)) /180
:PRINT*SWR = *;§

47 INPUT"ANOTHER RUN”;
IFRS-"YES“THENZGELSEINPUT“PRINT';RS
. IFR$="YES"THEN20@OELSEINPUT"MATCH"; R$
:IFR$="YES"THEN30@@ELSEINPUT"PLOT*;R$
:IFR$="YES"THEN4@@OELSECLS
: END
1000 XEQ=888+XD/(Fx(XD+180))
: XU=(40000+XEQ/ ( (200-RD)"2+XEQ"2))
:RU=208+(200*RD-RD~2-XEQ"2)/((288-RD)"2+XEQ"2)
. GOT039
2000 INPUT"ANTENNA";
:PRINT#-2, TAB((80 (LEN(A$)))/2); AS
.PRINT#-2. CHR$(10); CHR$(18), CHRS(10); “NUMBER", *FREQUENCY", "REAL", "IMAGINARY
" "SWR"; CHR$(10)
2810 FORJ=1TOK-1
PRINT#-2, TAB(2); 3,F(J),R(J), X(3),S(3)
NEXTJ
. PRINT#-2,CHR$(10); CHR$(10); *FEEDLINE IMPEDANCE = ";ZL;" OHMS"
: PRINT#-2, CHRS (&HOC)
. GOT047
3000 CLS
: INPUT*CHOOSE Q FACTOR";Q
:A=RU*(14Q"2)
:B=SQR(A/ZL-1)
. X1=RU=Q

fig. 1. Antenna matching program is written for Radio Shack Color Computer™ but will run on TRS-80 Model 1™ or, with
modification, on any other personal computer.
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Some other comments regarding interpretation of
the data are appropriate. First, the MFJ 202B is not
intended to be a laboratory instrument. Even though
the computer prints out answers to 9 digits, there is
no point in believing anything past the first or second

digit after the decimal point. This is simply because
the input data is not that good.

Second is the issue of SWR. Much has been writ-
ten about misconceptions of SWR; suffice to say that
SWR is an indication of the impedance match. Some

: X2=Z1L«B
:XC=A/(Q+8B)
3010 PRINT"REACTANCES

:PRINTTAB(S); "L1
:PRINTTAB(5); "L2
:PRINTTAB(5);" C
3015 PRINT*VALUES' OF

PRINTTAB(S% "y o=
IF X1+Xu>eTh

(XU+X1)) "PICOFARADS"
3016 PRINTTAB(5); "L2
3017 PRINTTAB(S5);" C
3620 GOT047
4000 CLSO
:FOR I = 1 T0 417 STEP 32
:PRINT @I, "t ",
:NEXTI
: PRINT@448, STRINGS(31,"-")
:L=64
:FOR Q = 1 T09
:READ D$
:PRINTE@L, D$;
1L=0+32
: NEXT
:DATA I, M, P
4019 PRINT@490,'
4926 BW=F(K-1)-F

4021 IF RH<R(I) T
4022 IF RLOR(I) THEN RL
4023 NEXTI

4025 FOR I = 1 TO K-1
4026 IF X(I)>P THEN P = X(I)

4027 IF X(I)<T THEN T =X(I)
4028 NEXTI

4036 PRINT@480,F(1);

. PRINT@505, F (K

(

{

L=
-

".X1-XU; " OHMS*"
"oX2,% OHMS®
", XC;" OHMS"

(L L1}

=

=X
(L]

oo

—~—

-

—

. PRINT@32, INT
:PRINT@57 INT
:PRINT@416, INT
: PRINT@443, INT{
4035 FORI=1TO0K-1
W=2+(F(T)-F(1))=(61/BW)
:Y=28-28+INT(R(I)-RL)/ (RH-RL)
:SET(W,Y,2)
:Y=28-28+INT(X(I)-T)/(P-T)
:SET(W,Y,5)
:NEXTI
4037 PRINT@L3, *R";
:PRINT@L7, "X ™,
:SET(32,0.2)
:SET{48,80.5)
4049 IFINKEYS$=""THEN4®4OELSECLS
: GOT047

~ T | -

1
H
)i
RL);
T

FROM MFJ NOISE
<RUN> IT TO USE.

fig. 1. {continued)

ENPRINT (X1+XU)/(2+PI«F); "MICROHENRIES"ELSEPRINT1EG=1/(2%PIxF»

".X2/(2%PI#F); " MICROHENRIES"
", 1E6#1/(2sPI=FaXC); "PICOFARADS

5800 'srsnsnsssnnuxnnnuwnwenwnss THIS PROGRAM CALCULATES RESULTS USING READINGS
BRIDGE, MATCHING NETWORKS,

AND SHOWS A GRAPH OF RESPONSE.
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9 MHz CRYSTAL FILTERS

Band-
width Poles

RN
882

S2BPININRER
IBESEEEREER

Mmoo ADEODO@DEOM
=

XF107-A kHz
XF107-8 kHz
XF107-C kHz
XF107-D kHz
XF107-E Pix/Data kHz
XM107-SO4 FM kHz

Export Inquiries Invited. Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

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

LOW NOISE RECEIVE CONVERTERS

1691 MHz MME1691-137 $249.85
1296 MHz MMk1296-144 149 95
432/435 MMc432-28(S) 74.95
430-ATV MMc439-Ch x 84.95
220 MHz MMc220-28 60.95
144 MH2z MMc144-28 54.95
Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF's available

LINEAR TRANSVERTERS

1.3W output, 2M in MM11296-144 $339.95

10 W output, 10M in MM1432-28(S) 269.95

10 W output, 10M in MMt144-28 179.95
Other bands & IFs available.

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UT1296BL
432/435 100 W output MML432-100

50 W output
30 W output
144 MHz 100 W output
50 W output
30 W output

MML432-50-S
MML432-30-LS
MML144-100-LS
MML144-50-5
MML144-30-LS

25 W oultpul MML144-25
All models include VOX T/R switching.
“L" models 1 or 3W drive, others 10W drive.

Shipping: FOB Concord, Mass.

ANTENNAS RSN -

420-450 MHz MULTIBEAMS
43 Element 70/MBM48 15.7 dBd $59.95
88 Element 70/MBMBB 18.5 dBd 84.95

144-148 MHz J-SLOTS

8 over B8 Hor pol D8I2ZM 12.3 dBd $63.40
8 by B Vert. pal D8/2M-vert 12 3 dBd 76.95
10 + 10 Twist 10XY/2M  11.3 dBd 79.95

UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi $44.95
1650-1750 MHz 29 loops 1691-LY 20 dBi 55.95
Order Loop-Yagi connector extra: Type N $14.95 SMA $5.95

Send 40¢ {2 stamps) tor tull details of all your VHF & UHF equip- [@] @

ment and KVG crystal product requirements

(617) 263-2145
SPECTRUM
RNATIONAL, INC.
st Office Box 1084
, MA 01742, U.S.A.
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fig. 2. T-network used in this case to match antenna im-
pedances lower than 50 ohms.

————» LINE

transmitters may not tolerate the reactive load even
though the SWR is not excessive.

Third, temper results with reality. If a matching net-
work calls for 10 Henries and 0.0001 picofarads, try
a different value of Q , or change the effective line
impedance with a broadband transformer.

Although | have talked about measuring antenna im-
pedances, the MFJ bridge and these techniques can
be used to measure other parameters. Linear amplifier
input impedance can be measured and even the in-
put impedance of a properly biased transistor stage
can be determined. This could make matching easier.
Realize that the MFJ bridge has limits on what it can
measure, and that large voltage or RF will destroy it.
So don’t try to measure the plate impedance of a
2-kilowatt linear at 4 GHz!

how it works

Program operation is straightforward. Lines 1
through 10 initialize the program. Line 20 allows in-
put of the measured information. If the noise bridge
expanded range is not used, line 30 calculates the
actual impedances. Otherwise, this is done by line
1000. These calculations are in accordance with the
equations in the MFJ manual (see appendix). Line 39
calculates the magnitude of the SWR. Line 40 displays
the result and line 45 updates the stored data. Line
47 gives you the opportunity to select what to do next.
The printer output routine is at line 2000 and the
matching network calculations at line 3000. The equa-
tions used are shown in the appendix.

The plotting routine begins at line 4000. For use in
the TRS-80 Model | or Ill, simply change the scaling
calculations and delete references to colors. To plot
on other color computers, check the User's Manual
that accompanies your machine.

conclusion

Impedance matching can be simplified by using a
noise bridge to make actual measurements and a com-
puter to do the brute force number-crunching. This
program will help in that effort. Now, matching
strange new antennas can be easier and a lot less
frustrating.
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appendix
1. Calculating reactance without expander:
R = Rd
x - 888 160,000
= f T 180 + Cd)

f = frequency in MHz
Cd = reactance dial reading in pF
~ for capacitance, + for inductance

X = reactance in ohms

R = resistance in ohms
Rd = indicated resistance
2. Calculating reactance with expander:
(888) (Cd)

where

Xeq = ped + 180)
- 200 {200 Rd — Rd? — (Xeq)?]
(200 — Rd)? + (Xeq)?
X = 40,000 Xeqg

(200 — Rd)? + (Xeg)?
3. Three element matching network:

Xpp = RaQ
" / Rafl + Q7
Xi2 = ZLine IZ;_,,“. L -1
2 Rall + Q%)
Xe =

/R4 (1 + Q-?)
Q+ !lrm'

where R, = antenna resistance
Z; = line impedance
Q = quality factor
X = reactance

For a copy of the program on tape, send $10.00 to James A. Sanford, 248
Worden Street, Portsmouth, Rhode Island 02840.

ham radio

Dear Reader

T hanks lo your m/'é/lo/‘/
f/(zy &7 s owr la z{'ycm’
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adl vertesag. He (14' /fa;& 174
that way 24/ Tell our (1(/ er-
tusers yot saw- here in

ham /-(z(/.o.

Rally Dennis, KA1JWF
Director of Advertising Sales

HI-Q BALUN ,Q\
vees and doublets
Replaces center insulator
Small, lightweight and
weatherproof
Helps eliminate TV! ."': E—
With SO 239 connector
Only $14.95
HI-Q ANTENNA CENTER INSULATOR
* Replaces center insulator
* Handles full legal power
THE ALL-BAN DER DIPOLE

and more
THE PERFECT MATCH FOR

Puts power in antenna Z !
1:1 Impedance ratio P
Built-in DC ground helps
9/-\ « Small, rugged, light-
} t
* With SO 239 connector
ANTENNA TUNERS WITH

* For dipoles, yagis, inverted
Broadbanded 3-40 MHz. |
For full legal power and more . ol |
protect against lightning |
weight, weatherproof
A BALANCED OUTPUT

* Completely factory assembled ready to use

* Heavy 14 (7/22) gauge stranded copper antenna
wire to survive those severe storms

* Center fed with 100 feet of low loss PVC covered
450 ohm balanced transmission line

* Includes center insulator with an eye hook for
center support

* Includes custom molded insulators molded of top
quality material with high dielectric qualities and
excellent weatherability

* Complete installation instructions included

* Overall length 135 feet, less when erected as an
inverted vee or sloper

* Handles 2 kw PEP & covers 160 through 10 meters

* May be trimmed to fit small city lots

Only $29.95

DIPOLES

MODEL BANDS LENGTH PRICE
Diggles

D- 80/75 130 $31.95
D-40 40115 66' 28.95
D-20 20 33’ 27.95
D-15 15 22° 26.95
D-10 10 16 25.95
Shortened dipoles

SD-B0 BOI7S 90’ 35.95
SD-40 40 45 33.95
Parallel dipoles

PD-8010 80,40,20,10/15 130° 43.95
PD-4010 40,20,10/15 66° 37.95
PD-8040 80,40/15 130 39.95
PD-4020 40,2015 ; 33.95

66

Dlﬁle shorteners — only, same as included in SD models
S- B8OI75 $13.95/pr
5-40 40 12.95/pr,
All antennas are complete with a HI-Q Balun, No. 14 antenna
wire, insulators, 100’ nylon antenna support rope (SD models
only 50°), rated for full legal power. Antennas may be used as
an inverted V, and may also be used by MARS or SWLs.
Antenna accessories — available with antenna orders
Nylon guy rope, 450 Ib. test, 100 feet $4.49
Molded Dogbone Type antenna insulators 1.00/pr
S0-239 coax connectors 55
No.14 7/22 Stranded hard drawn copper antenna wire .08it.

ALL PRICES ARE UPS PAID CONTINENTAL USA

Available at your tavorite dealer or order direct from

Van Gorden Engineering

P.0O. Box 21305 * South Euclid, Ohio 44121
Dealer Inquiries Invited » 214
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Nothing matches the MACC
in voltage surge protection
and component-by-component
on-off control

e compact, attractive desk-top
console

* eight clean AC power outlets

* individual and master on-off
control

* superior three-stage auto-restore
circuit with manual reset circuit
breaker

* individually lighted rocker
switches

Lightning striking miles away. elec-
tric motors running on the same
power line, fluorescent lighting and
even wind-driven snow static
buildup can cause problems with
delicate circuits and miniature elec-
tronic chips. But the MACC, within
nanoseconds, can recognize the cur-
rent disturbance, then clip it off
and dissipate it, while maintaining
clean current flow to your system'’s
equipment. The MACC protects all
semi-conductor, solid-state circuitry.

The MACC is designed with three
2000-amp surge discharge protec-
tion circuits — one between each
of the AC input’'s hot, neutral and
ground lines. Other surge devices
may use a single 100-amp surge
protector between the hot and
neutral lines only. Its resettable cir-

cuit breaker adds further protection.

MACC gives you control conve-
nience, too. It provides 8 plug-in
“U" ground outlets for your com-
ponents — including one “hot”
outlet for a continuously powered
application such as your clock.
Seven “on/off"” rocker switches let
you control individual components.
And you can turn your entire
system on or off with a single
master rocker switch.

ALPHA DELTA’'S MASTER AC
CONTROL CONSOLE PROTECTS
AGAINST ALL THESE
DAMAGING SURGE PROBLEMS

Problems caused in circuitry by

surging and transient voltages:

* Melting of “hot spots’” within
semi-conductor devices

* Thermal runaway of transistors

* Welding. pitting and metal
transfer on switch contacts

e Switch contact corrosion

* |nsulation breakdown causing
arcing of components

e Shortening of component life

The MACC is tested to IEEE pulse
standards and rated at 15A, 125V-
AC, 60 Hz, 1875 watts continuous

ALPHA.DE

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

duty total for the console. A label
on the unit describes the surge pro-
tection limitations.

MACC Specs

Alpha Delta Master AC Control
Console

Amperage 15
Volt (AC) 125
Hertz 60
Total

Wattage 1875
Size

MACC 11" x 2-3/4" x 2-3/4"

MACC-4 5-1/2" x 2-3/4" x 2-3/4"
Shipping

Weight 4-1/2 Ibs. approximately

Alpha Delta Model MACC Systems
are designed to reduce the hazards
of lightning-induced surges. These
devices, however, will not prevent
fire or damage caused by a direct
stroke to an AC line or a structure.
Specifications, availability and price
are subject to change without
notice.

Warranted against defects in
materials or workmanship.

COMMUNICATIONS, INC.

current solutions to current problems —



MACC only $79.95 ®

LISTED

MACC-4 only $59.95

| MosterCard

v el
VISA
EtElea |

At your Alpha Delta dealer. Or in U.S., order direct, add-
ing $4 for postage/handling to check or money order.
(Approx. shipping wt.; 4-1/2 Ibs. each) MasterCard and
VISA accepted. Ohio residents add Sales Tax. Sorry

no C.0.D.'s

The MACC is unique in voltage
surge/transient suppression and
convenient, desk-top individual
component control. Nothing
matches the MACC in value and
performance. Put one on duty on
your AC line.

The MACC-4 is a four clean-line output
version of the MACC with all the same
features. It gives you a cost- and space-
saving solution for your application,
without sacrificing performance. Rated a
full 1875 total wattage. Includes master
rocker switch, three independently switch-
able lines, one “hot" line and resettable
circuit breaker.



FALCON

COMMUNICATIONS

The only manufacturer offering Amateurs
the advantages of MOSFET RF Power Amps brings you
its latest offerings.

MOSFET Mobile Power Amplifiers

4101 _Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 25 Watts out,
50 Watt max.. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4
Watt speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT;
plug supplied. $215

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts
out. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 Watt
speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT; plug
supplied. $325

4103 All Mode 100 Watt 2 Meter Amplifier - 10 Watts in = 90 Watts out, 2 Watts in = 30 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. $245

4104 All mode 100 Watt 220 MHz amplifier - 10 Watts in = 70 Watts out, 2 Watts in = 25 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. $245

4105 All mode 100 Watt 2 Meter amplifier-2 Wattsin = 100 Watts out. Optional plug-in receive preamp.$295

» 144




MOSFET Repeater Amplifiers
Basic Amplifiers with the low noise advantages of MOSFET’s.

4111 100 Watt 2 Meter Amplifier - At 13.6 Volts; 10 Watts in = 90 Watts out. At 16 Volts; 10 Watts in =
100 Watts out. $255

4112 100 Watt 220 MHz Amplifier - At 13.6 Volts; 10 Watts in = 70 Watts out. At 16 Volts; 10 Watts in =
80 Watts out. $255

Other repeater amplifiers available.

Useful Accessories

4109 Plug-in 2 meter Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2dB noise figure. ~ $36

4110 Plug-in 220 MHz Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2.5 dB noise
figure. $39

4116 2 Meter Receive Preamp - Base or mobile use. 16 dB gain, 2 dB noise figure. Automatic T/R
switching. Use with up to 45 Watt transceivers. Requires 12 VDC. $63

4117 Twin 40 dB RF Coupler - Two 40 dB attenuators coupled to thru signal line. Works with various
test equipment. Thru line handles transmitter power and is used with wattmeters and dummy loads. At-
tenuated ports are used to; insert receiver power; sample transmitter power for counters and spectrum
analyzers; etc.. The 40 dB attenuation protects the test equipment from damage due to transmitter
power. Flat to 520 MHz, useful to 1000 MHz. Maximum transmitter power, 50 Watts. $42

4118 Splice Kote - Special heat sink tubing with thermoplastic inner coating is used to weather seal

coaxial fittings, rotator cable splices, etc.. Good for direct burial. Five 6” lengths provide enough
material for 5-15 splices. $12

MR FALCON :ueiii

COMMUNICATIONS Woodside, CA 94062




Raceseller inamateur radic

TR-7950, watts to see!

Tihe TR-7950/79380 hds become the
unanimous choice of the 2 'meter
=M operator! It stands alone In fea-
tures, performance and, reliability,
with no otherrig even clase!

The TR-7950/7830 features a
large L.C.D. display that is easy to
read in direct sunlight and is back
lighted far-comforiable ‘night-time
viewing. It displays TRANS/REGC fre-
gquenciesy memory channel repeater
offset (1.s.-.), sub-tone number (F-0,
1, 2, 38) tone, scan, and memaory
anlock-out It includes an lLED

SIRF bar meter. and LED ir

dicators
snter TUNING, PRIORITY

The 2

avers

Iti-function
2(gUEnCY,
1al sup-tone
25 1 through'16
nplex or 600 Hz affset

\ 1irS 16/1 .-' and 18{19.;

red for non-standard TL-.‘{H-‘.-*.-."I

3t Memories A" and “B! sel

3f and/lower scan limits, or are
for simplex or 600 kHz offsel. In
MEMORY maode, a circle of light
appears around the memaory selector

knob. When the memory selector
knob Is rotated in either direction to
channel1, an audible *beep” sounds;
With: 45 big watts, the TR-7850
is the most powerful 2 meter FM rig
you can buy: The TR=7830 with a
modest 25 walts is also avallable.
A HI/LOW: power swilch allows
power reduction to approx. 5 watts,
Other key features include;
Pragrammable band-scan width,
Center stop during band-scan, with
indicaton Scan stops an busy
channel and resume scan s auto-

matic (time 5 sec. adjustable) or
Carrer ¢ 1. A scan delay of

approx. i
ar
UR/DOV

on tront

1S bullt-in. Seanning
com ;”"11 3 ] \.\ it
cropn

JING adual “beep” so s when
signalis present. The microprocessor
["J"-'"_'L-'-I'-."_.}[-I nmed for simplex a
600 kHz offset in accordance

with the 2 meter band plan, with - an

ES

-I‘E'r.-'S

TUNING PRIO

N ﬁu.h.m'l:'_*f:m il

“0S" Key toallow manual changes
in offset. The keyboard functions. as
a 16-key autopatch encoder during
transmit. Frequency coverage is
142.000-148.995 MHz, and it has a
repeater reverse switch and mablle
mounting:bracketl. All these features
are available in one compadot;
lightweight rig.

Yes, Kenwoeod is on top with the
TR-7950! Its field proven reliability
andmatchless performance makes the
TR=7950 the g of tomorrow, today!!

TR-7950 optional accessories:
TU-79, three fi

eqguency tane unit,

Mare information on the
TR-7850/7930 s available from
authorized dealers of Trio-Kenwood
Communications, 1111 West Walnut
Street, Compton, CA 90220

Specifications and prices are subject to
change without notice ar gation




KENWOOD, SR

TM-201A/TM-401A
“comp-ACT"... tough act
to follow.

3 LN

Ay
\\\\

\

\ 6‘

[ B S e Rt g mm— s, ) =

VRCI. TUHE HI/LO

TW-4000A

FM “Dual-Bander”
KENWROD'S TW-4C00A FM
‘Bual-Bander” pravides new
varsatility in VHE and UHFE
aperations, uniguely comblning
2-m and f0~cm FMAungtions
inone:compact paekage. it
covars-the 2
148995 MHz2), incluting.certain
MARS. and:CAP lieguencies,
70-cm hand(440.(

age

m band (142.000¢

and a“begper” l

antirm
ration of vanous sw
eNor sound
!

7
PUSH ON

anly 6:3/8 Wx.2-3/8 H X
8-9/16 D inches: RE output
power measures 25 watls on
aither band. The TW-40004A
features & |arge, easy-lo-read

LCD dispiay, frantpanefiliumis

nation for night eperations, 18
memares with- OFESET recall
and lithiumy batteny backup,
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SANTEC
ents

the smarter

FOR 144 VHF, 220 VHF & 440 UHF

Shown aboy ) 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
bur SANTEC
fransceivers

THE HANDHELD TRANSCEIVERS

€1 m
| 2000 Avenue G, Suite 80D, Plano, Texas 75074
Phone (214) 423-0024 » TLX 79-4783 ENCOMM DAL y
f
|

Repairs, Parts & Services Available ... [F5]

nnmcsp:cincmm to change with

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 mosf now have more for you: Don't
you dare settle for anything less get your hands on a SANTEC
Handheld today!

The Smarter Handhelds, clockwise from upper left: ST-142 VHF Transceiver;
ST-442 UHF Transceiver; ST-222 VHF Transceiver, operating from the ST-4QC
Quick-Charge Battery Charger & Power Supply; ST-LC Leather Case and
Strap; ST-MC Mobile Charger; M5-505 Remote Speaker; ST-500B3
Rechargeable 500 mAhr NiCd Battery Pack; ST-EC External Charge Adapter;
SM-3 Speaker Mic; STHA-1HBM-1 Head Set Boom Mic & Adapter




In our lineup of rotators, the CD45 |l is rated as medium duty.
Some of our worthy competitors offer similar rotators which
they rate as “heavy duty” and, within their product line, they
are. But if you compare all rotators, it's a different picture. Here
is a comparison of our CD45 II, our HAM IV and the Alliance
HD73 (Specifications as stated by the manufacturer).

i HD73 CD4511 HAMIV
Output Torque 400 in. Ibs. 600 in. Ibs. 800 in. Ibs.
Gears Plastic and All Steel All Steel

Steel P
Control Box
Weight 3.8 Ibs. 6.8 Ibs. 6.8 Ibs.
Rotor Unit
Weight 6.5Ibs. 8.5 Ibs. __10.51bs.
Direction Carbon Precision Precision
Indicator wire wire
Potentiometer wound wound
Rotation Mechanical Limit Limmit
Limiter stop only switches with switches with
mechanical mechanical
stop stop
Braking 1600 in. Ibs. 800 in. Ibs. 5000 in. Ibs.
Power ___“Windmilling” __"Holding" “Holding”
Antenna Size
Rating 10.7sq. ft 8.5 sq. fi. 15sq. ft.

Wind load rating is an important specification too. Unfortunately, there
is no standard method of measurement. For example, a long boom
antenna with an unbalanced wind load is a much tougher problem than
the calculated square area of the antenna would suggest. So we take a
conservative “worst case" approach and rate the CD45 |l at 8.5 square
jfeet. Yet, the HD73, a lighter unit, Is rated at 10.7 square feet. You be the
udge. ¥

Here Is a complete listing of Hy-Gain rotators and the typical antenna
systams that each will comfortably and reliably manage.
AR40—Primarily used for small to medium size VHF and UHF beams.
Can also be used with a 10 or 15 meter, 3 element Yagl.

CDA4B ll—Recommended for a 3 element tribander such as our Explorer
14. Wil also manage a medium sized VHF stack and is a good choice for
the Azimuth rotator on a good sized satellite system.

HAM IV —A favorite for long boom tribanders such as our TH7DX. Would
also be a good choice for an Explorer 14 stacked with a VHF DX
antenna or a satellite system.

HAM 8P—A modified Ham IV with a
special control unit fora blind
operator. Single knob directional
control system includes a compass
rose with braille markings. An

beep Indicates rotator start and stop. = ;

T2X—The well-known Tail Twister manages combinations such asa
TH7DX stacked with a small 2 element 40 meter beam. Also a great
choice for a substantial VHF “weak signal” array. Of course, the ever
popular stack of 3 or 4 element 10, 15, and 20 meter monobanders is a
safe match for the T2X.

HDR300—This 5000 inch pound torquer is our idea of heavy duty. This
is tha cholce for stacked HF “Long Johns" or the full sized 3 element 40
meter monsters. A favorite too for the glant VHF “weak signal” systems
where the 1° rotator control and indicator accuracy is a must.
CHOOSING THE RIGHT MODEL—The mistake most commonly made Is
selecting a rotator for the antenna being installed at the time and not
looking forward to the antenna system that you ultimately plan. A rotator
that is not over-loaded will deliver many years of reliable service. So,
when you choose yours, plan ahead and buy the model that will handle
the ultimate load. It in doubt, drop us a note. We will share our
\axparlsnce with you. Long term, you will save money.

HAM IV

T2X

TELEX

hy-gain

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So.,

s, MN 55420 U.S.A

93153 Le Blanc-Mesnil, France.

Minneapol
Europe: Le Bonaparte—Office 711, Centre Affaires Paris-Nord,

3




ICOM Is proud fo announce the
latest in 440MHz handheld fransceiver
technology. The IC-04AT represents the
best in a multifunction, multifeature
handheld for 440 — 450 MHz.

449.995 MHz.  Frequency entry, control
functions and the 32 PL tones are
controlled by the 16-button pad on the
face of the radio. Also included are
priority, scanning (both of memories and
;ﬁrammble band scan) and DIMF
5 T only). For scanning. 5, 10, 15, 20, or
5 KHz increments are front panel
selectable. Ten memories with intemal
lithium battery backup give the ultimate
in flexibility for channelizing operation of
this sophisticated handheld for easy
access to most used channels, Thus, the
IC-04A(T) may be used fo individually
bring up any frequency between 440
and 449.995MHz with 5KHz spacing, or
favorite frequencies may be stored in the
memory and recalled at the touch of a
button. The IC-04A(T) has all the features
you could want in a handheld

Compatible Accessories. The IC-
(Q4A(T) has the same styling, control
features and functions of the IC-02A(T)
The IC-04A(T) utilizes the exisiting
accessary line available for the IC-2A
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and IC-2AT, plus new accessories such as
ng-life and high-power battery packs
and a boom headset, Multiple battery
packs allow the widest flexibility in
charging: either from a wall chaiger,
cigarette lighter plug, stand-up desk
charger, or fhmu?h the top of the radio.
Twelve volts applied through the top of
the radio not only provides operation of
the radio at high power. bul provides
charging of the battery packs at the

TRANSCEIVER || | same fime — a feature not commonly
IC-04AT || | found In handheld units.

Built to Last. The IC-04A(T) comes
with a sealed case, providing resistance
to moisture, dust, and other elements
aetnmental to the operation of the radio
An aluminum back provides a massive
heatsink for the power module allowing
the IC-04A(T) to run at a standard 3or 5
watts (¢ al battery rec
battery lock :
battery will remain 3, and the unit
will continue to operate even if
mishandled. A custom LCD readout with
Smeter is unigue to the ham industry

Expanding on our line of available

- the IC-04A and IC-D4AT
most versatile handhelds in
ss. See the IC-D4A(T) ot your
nearest ICOM dealer

ICOM
The World System

ICOM America, Inc, 2112-1 16th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780

All stared specifications ore approximore and subject 1o change without nofice or cbliganion. All ICOM radios significantty exceed FCC regularions limifing spurious erissions.  O4AT1083- 1



an end-fed multiband 8JK

A new approach
to tuning and feeding
for multiband operation

A wire that is 2-1/4 wavelengths long at the high-
frequency end of the 10 meter band can be provided
with adjustable series inductive loading to give a low
feed impedance throughout the 10, 15, and 20 meter
bands. Two such wires in an “end-fed WBJK"' ar-
rangement can form a multiband antenna whose di-
mensions and feed arrangements are well-suited to
small backyards, and which combines useful gain with
an SWR better than 1.4:1 across the whole of the
three bands. Further possibilities exist for using the
basic element and feed arrangement in other config-
urations.

design requirements

Several years of experimentation and experience
convinced me that an HF band antenna for my loca-
tion had to meet five requirements.

First, since | live in the suburbs, it had to be a fixed
wire with unobtrusive supports, optimized to perform
at a maximum height of about 30 feet.

Second, it had to be muitiband so that | could follow
my changing interests and also respond to varying

propagation conditions. However, since rotatable
arrays have already been ruled out by the first require-
ment, and | have no specialized geographical interests,
there is no particular merit in having the same horizon-
tal polar diagram on each band. Therefore, “long wire”
arrangements were quite acceptable — particularly if
they avoided the losses inherent in trapped dipoles.

Third, end feed was desired. My ““shack’’ is inside
the pitched roof of my house, quite near to the end
of any practical long wire. Feeder cables running
across the lawn to a center feed point are unsightly
and subject to serious losses in humid weather. (I
used to think that a 300 ohm tubular feed was ideal
until | emptied a pint of water out of a length of such
a feeder that was tied along a fence!)

Fourth, the feed should be a balanced two-wire ar-
rangement. Early experiments with a single wire fed
against ground and with Zepp feed had produced RFI
to both household electronics and to my equipment
in the shack.

Fifth, a little gain would be nice! Rotatable arrays
get gain by narrowing the horizontal beamwidth, but
in the case of a fixed wire antenna intended to pro-
vide coverage of all directions, this is impossible. The
main option is to shape the vertical radiation pattern
so as to concentrate energy into useful angles of eleva-
tion, ideally between 10 and 20 degrees above the hor-
izontal — and minimize ohmic losses in the antenna

By R.C. Marshall, G3SBA, 30 Ox Lane, Harpen-
den, Hertfordshire AL5 4HE, United Kingdom
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ACOA QUAD ANTENNA FOR 2-METERS

l. \ R
Power Supply

ave a name—but
need the Call Sign?

Traveling—and want
to meet local Hams?

NOW AVAILABLE—

1983-1984 Amateur Radio

NAME INDEX

By Name and Cal

220-225 MHz Quad Available ||

1983-1984 Amateur Radio 420-450 MHz Quad Available

GEOGRAPHICAL INDEX

By State, City. Street No and Call

E=cte= == o —————————— ]
No frills directories of over 435,000

* All metal (excep!t insulators) rugged
construction

= Withstands any weather conditions
* Copperradiator and reflector elements

U.S. Radio Amateurs. 8'2x11, easy to * (0-30 VDC at 0-2A = Excellent Regulation * Covers entire 2-meter band

read format. Companion directories * Ripple & Noise - 500 uV * Built-in Short-

to the 1983-1984 Circuit and Overload Protection * Ready to mount on your rotor

AMATEUR RADIO Model 3002A features continuously * Weight — 9 pounds

CALL D,RECTORY s adjustable current limiting and precision  Wind surface area — 0.85 square feet
Loy 3y constant voltage/constant current operation & DieREIoNE = 10/ 28 % 1T ohes

e — with *‘automatic crossover.’* This lab-grade

* NAME INDEX—$25.00 unit can also be used as a current regulated * Price — $159.00

« GEOGRAPHICAL INDEX—$25.00 DOWer SOUrce.

* CALL DIRECTORY—$14.95 :
Add $3.00 shipping to all orders Optional 10-turn voltage & current controls Order direct or from your dealer
: $25 each. Add $3.00 for UPS shipping in GR/NOEAN FES0esIe a0 UL 1A
ler/Cl ies welcome. b eirnd ‘ 93 Y
E'::ITﬂ?.T::I‘I.llnﬂ:-:llhr;::]\'ll"“ K ar money order in Continental U.S. Check, Money Order or DEALER INQUIRIES INVITED

US dollars to C.0.D. accepted. lllinois residents add 6% ANTENNA COMPANY OF AMERICA
Buckmaster Publishing Sage W ROGTORRITE 80K 194
b B ELECTRO INDUSTRIES MOUNTAIN VIEW, CALIFORNIA
Mineral. VA 23117 U'S A ~ 121 N e 94042-0794

il 312/736-0999  + 139 (408) 246-2051

» 12

SYNTHESIZED
SIGNAL GENERATOR

WARNING

MODEL
e s SAVE YOUR LIFE OR AN INJURY

* Covers100 to 185 MHz in 1 kHz steps with Thumb
wheel dial ® Accuracy 1 part per 10 million at all tre
quencies ® Internal FM adjustable from 0 to 100 kHz
al a 1 kHz rate = Spurs and noise al leas! 60 dB be
low carrier « RF-outpul adjustable from 5-500 mV al
50 ohms * Operates on 12 Vdc @ 1/2 Amp = Avail
able for immediate delivery = $349 95 plus shipping
* Add-on Accessornes available to extend freq

hinged sel:tmns elc.. are nnhnlenﬂedtasuppun
the weight of a single man. Accidenls have

range, add infinite resolution, voice and sub-audible occured because individuals assume silua-
fones, AM, precision 120 dB calibrated attenualor Installation and dismantl- ) tions are safe when they are not
* Call for details ® Dealers wanted worldwide ing of towers is dangerous
and temporary guys of sufficient \®
‘“Y;;\J’:L?g ﬁ. R%“L'&gﬁm strength and size sl:mu!d_be used
Phone: (212) 488-2720 » 215 al all times when individuals are
-~ climbing towers during all types of

FACSIMILE installations or dismantlings. Temporary
COPY SATELLITE PHOTOS, guys should be used on the first 10" or tower
WEATHER MAPS, pREss! ©~ 119 during erection or dismantling. Dismantling
Thie Fiba Afh i 2.0 Ol QB8 aiom {F-14% can sven be more dangerous since the condition
TELETY PE of the tower, guys. anchors. and/or rool in many
cases is unknown.
,

ATLANTIC SURPLUS SALES 2121 37203 The dismantling of some towers should be done with : 3

3730 NAUTILUS AVE_BROOKLYN ' the use of a crane in order to minimize the possibility Paid for
of member, guy wire. anchor. or base lailures. Used By the

Let us quote you towers in many cases are not as inexpensive as you

(%), 3 ..'\ =10 (( .
ARDS tage of i - i llowing:
“"D ART SERVICES 3:;“;;2;% o may think if you are injured or killed. Follo g

Get prolessional. experienced help and read your ]
FACE ﬁ b Rohn catalog or other tower manufacturers’ catalogs R 0 H N ®

oduct
::I%‘I-.?SURES :(Anﬁlg;l DIV. befors erecting or dismantling any tower. A consulta- P.O. Box 2000
PO. Box 925 tion with your local. professional tower erector would Peoria. IL 61656
WRITE OR CALL Columbia, TN 38401 be very inexpensive insurance. eoria,

For Literature or Quoles (615) 381-1143

» 142
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and in the surrounding ground. A second possibility
is to use two or more antennas driven with different
phases so as to provide steerable maxima and nulls.
This is a choice that may be considered after the basic
antenna is selected. Therefore, the choice was limited
to arrangements that provide zero radiation both up
and down — that is, the three families shown in fig. 1.

Study of the literature disclosed no clear evidence
to support the choice of vertical polarization on the
HF bands at the heights proposed, although, since the
performance of horizontal antennas is more strongly
affected by height, there might be a good case for a
vertical antenna if the available height were much less.
In a vertical antenna such as that shown in fig. 1A,
the current is zero at the top and so the effective height
is less than the actual height. If the radiator is trapped
for multiband operation the top section may not be
used, further reducing the effective height and with
it the efficiency.

The so-called “Lazy H" array (fig. 1B} uses two di-
poles stacked one above the other and fed in phase
s0 as to provide maximum radiation horizontally and
minimum radiation in the vertical direction. However,
the effective height of the array is only the average
height of the two elements, and the lower element
would be inconveniently near ground level.

In contrast, the effective height of the “W8JK"
array (fig. 1C) equals its actual height. The two dipoles
are fed out of phase, and so straight-up-and-straight-
down radiation is zero regardiess of spacing, giving
a potential for multiband operation with high efficien-
cy. However, ali the published multiband designs that
| could find used center feed. So the question became,
““how can two parallel long wires be end-fed out of
phase?”’

the horizontal loop

| spent a long time experimenting with the horizon-
tal loop antenna of fig. 2. A 40-meter length of wire
formed into a loop presents a low impedance when
its length is any multiple of a full wavelength: in this
case it is resonant at 7, 14, 21, and 28 MHz. Unfortu-
nately, the resonances follow the simple harmonic rela-
tionship only when the wire forms a circular loop. For
more complex shapes, the resulting concentrations of
inductance and capacitance disturb the relative reso-
nant frequencies so much that an ATU is still needed
for multiband operation. Furthermore, while the cur-
rents in opposite sides of the loop flow in opposite di-
rections {as is required for ““W8JK’’ operation) it is not
possible to find a shape where the whole length of the
opposite sides are spaced by the 0.1 wavelength to
0.25 wavelength that is desirable. For example, in the
rectangular loop of fig. 2, although the Jong sides are
spaced correctly there are also current maxima in the
short sides, which are spaced by 1.5 wavelength at

TRANSMITTER

TRANSMITTER

© / /
P

N TRANSMITTER

fig. 1. Basic antennas that don’t radiate straight up or
down: {A) vertical 1/4 or 5/8 wavelength with radials or
groundplane; {B) horizontal dipoles (“lazy-H"), verticai-
ly stacked fed in phase; {C) horizontal dipoles (W8JK)
horizontally stacked fed out of phase.

A
3\/2 /

A A

—
ARROWS INDICATE LOCATIONS OF CURRENT MAXIMA

TRANSMITTER

fig. 2. The 40-meter circumference horizontal loop
antenna.
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fig. 3. The end-fed muitiband W8JK antenna.

30 MHz, and so provide strong horizontally-polarized
end-fire radiation at directions 70 degrees above and
below the horizontal plane, with a consequent loss of
gain in useful directions.

the end-fed W8JK

At about this stage | read G6XN'’s book." His words
confirmed my faith in the W8JK type of antenna, gave
me new insights about how to feed the end of an an-
tenna, and provided useful cautions about the RF re-
sistance of long wires. With confidence restored, | set-
tled down to think about ways of eliminating the radia-
tion from the short sides of the loop antenna, and
came up with the arrangement of fig. 3. This retains
both the basic horizontal radiation pattern of an end-
fed long wire (2 wavelengths at 28 MHz: 1-1/2 wave-
lengths at 21 MHz and 1 wavelength at 14 MHz) and
the gain of the W8JK, but has much reduced end-fire
radiation. It will be seen that the far end of the loop
has been removed altogether since it was not meet-
ing its original objective of simplifying the tuning. The
near-end ‘‘fan-out’’ from the ATU to the parallel wires
has been shaped to minimize its end-fire radiation. The
design of this section is based on study of the voltage
distribution along either wire of the antenna, which
is plotted in fig. 4. It can be seen that in every case
the voltage is high, and hence the current is low, at
a distance of about 19 to 21.5 meters from the open
ends. Itis in this region that the most rapid ‘‘fan out”
of the feeder may be allowed without too much
wasted high angle radiation.

antenna tuning unit

The length of each antenna wire is chosen so that
at the highest design frequency (29.7 MHz), the anten-
na is resonant; that is the feed voltage is at a minimum.
This occurs 22.32 meters from the open end; at this
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point the wires are terminated just inside the pitched
roof of the house, at an antenna tuning unit that is
in a dry location and easily accessible. In fact, at 29.7
MHz no tuning is required since the spacing of the par-
allel section of the antenna can be adjusted to obtain
a radiation resistance of 50 ohms. At lower frequen-
cies the effective length of the wires must be increased
to obtain resonance; it can be seen from fig. 4 that
1.5 meters must be added at 28 MHz, and about 2.4
meters and 4.3 meters, respectively, are required for
21 and 14 MHz operation. In practice this length can
be added by the ATU in the form of adjustable series
inductances. On the lower frequency bands radiation
resistance decreases with smaller array size. On 14
MHz it was measured at about 25 ohms. However,
the capacitance of the ATU and fan-out section can
be chosen so that with the ATU inductance it forms
a matching section that gives a low SWR on all three
bands.

While a 2-gang roller inductor would be the ideal
form of variable inductance to provide the balanced
tuning network that is necessary, one was not avail-
able. Instead, ““units’’ and ““tens’’ steps of inductance
were provided by two 2-gang ceramic wafer switches
{driven by semi-rotary solenoids to be described short-
ly). As can be seen in the photograph (fig. 5) the coils

VOLTAGE DISTRIBUTION ON A MULTIBAND WIRE

14.350%\
\ /\ D
\\/ \/2/\000 MHz

A\

VIRV

9.
LENGTH IN FEET AND METERS :2 700 Mz
[ PRI NN TSN IR BN S NN
0 a2'0" 65'7" | 98's"
(10m} (20m) i (30m)

(z'z.szm)

fig. 4. The voltage distribution along an end-fed long wire
on the 20 meter, 15 meter, and 10 meter bands.




Uncle Ben says...

“| give you
much more than
just the lowest price...

When you get that exciting new piece of
equipment from me, you know you are
going to be completely happy...

| see to it, personally! | also give .
you earliest delivery, greatest trade-in U”C'reff;head e
allowances, my friendly assistance

in every possible way. IIA““ISON

"Snyder, W2SOH

Just ask any of the many thousands of “HAM HEADQUARTERS,
hams all over the world who have been USA®” ...Since 1925!
enjoying my friendly good service
for over a half a century. 73, Uncle Ben, W2SOH
e CALL ME... e WRITE ME... e SEE ME...
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fig. 5. Side views of the remotely controlled antenna tuning
unit.

are connected directly to the wafers, and the wafers
spaced approximately 1.5 inches (40 mm) apart to op-
timize the stray capacitance. Fig. 6 shows that an
SWR of better than 1.4 can be obtained across almost
all of the three bands by varying the inductance alone;
no variable capacitor is necessary.

The RF circuits of the ATU are shown in fig. 7. Im-
mediately next to the antenna connections are two
lightning arrestor gaps, connected by a substantial
conductor to a nearby copper water pipe. Next comes
the “‘units’’ inductance providing up to 0.9 uH in nine
switched steps. This is followed by the “tens” induc-
tance, whose switch is wired so that unused inductor
sections are short-circuited to avoid losses due to res-
onance with stray capacitance. The balun is of W1JR's
original “‘supertoroid’ design.? The criticisms of K4KJ
do not apply to applications such as this where there
is substantial capacitance to ground in the antenna it-
self.? The balun should be wound with 50 ohm cable
to ensure that no reflection occurs at the connection
to the main 50 ohm cable. This is the cable that leads
from the ATU to the transmitter (which in my case,
is also within the pitched roof some 33 feet or 10
meters away from the ATU).
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The bandwidth of this antenna system is quite large
on 10 meters, where little or no series inductance is
used, and a single inductance setting may be used
over a 200 kHz portion of the band. On 20 meters,
however, it is necessary to change the inductance
switch settings every 20 kHz or so. Control of the
“tens’’ and "‘units’’ inductors is therefore provided by
two thumbwheel switches at the transmitter. DC
power and the multiplexed BCD thumbwheel settings
are sent along an 8 conductor cable to the ATU and
used to position the two inductor switches.

ATU control circuits

The solenoids that drive the ATU switches require
considerable power for the short time that is needed

fig. 6. SWR plot achieved by the end-fed W8JK and
series-inductance ATU. The numbers against each curve
specify the ‘tens’ and ‘units’ inductance switch settings.
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fig. 7. RF circuits of the series-inductance ATU.




to move the switch from one position to the next. The
ones | used (SWT and SWU in fig. 8) need 4 amps
at 12 volts, and so, to allow the use of thin telephone-
type cable to the operating position, energy is stored
at the ATU in a 22,000 microfarad capacitor. Circuit
operation will be described with references to the
“tens’’ switch SWT; operation of the "“units’’ switch
is similar but occurs on the other half-cycle of the clock
waveform provided by divider UBA. When SWT is
energized the solenoid pawl moves the switch ratchet
to the next position and opens the interrupter contact
SWT-A. In this circuit the interrupter contact tells the
logic to turn off the power Darlington transistor that
drives the solenoid; comparator U5B and its asso-

ciated circuit then ensure that power cannot be re-
applied until the pawl has returned to its rest position
and the storage capacitor has been recharged to at
least 14 volts.

The actual position of the “‘working” switch wafers
SWT-C and SWT-D (fig. 7) is sensed by the all-but-
one-connected wafer SWT-B {fig. 8) which is driven
from the BCD — decimal converter U2. If the posi-
tion is incorrect, then on the appropriate phase of the
clock the output of U4 C will be low. This stops the
clock oscillator (U4A and USA) and allows the solenoid
to step repeatedly under the control of USB until the
correct position is reached. The clock oscillator then
restarts, so that the position of the other sole-
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fig. 8. Control circuits of the series-inductance ATU.
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Power-High 10 watts, Low 2 watls
VFO Tuning, Noise Blanker

Fine Tune =1 kHz

Digital Frequency Counter

13.8 VDC @ 3A Negq. Ground
95"Lx9"Wx25"H

All this PLUS the freedom of DXing

1275 North Grove Street
Anaheim, CA 92806
(714) 630-4541

Mail Order COD Visa Master Charge
Cable: NAT COLGLZ
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Slightly
Ahead
15M 160 /10M
Tested and Proven 15 Meter Mobile Transceiver USB and ALL NEW, with the features you have been waiting for

HF 160-10 meters SOLID STATE Transceiver 200 watt PEP
All 9 HF Bands ready to go
AC/DC Power supply built in
3-Step Tuning 1 kHz/100Hz/25Hz
4 memories, Auto Scan
Automatic Up/Down Tuning Advanced Systems
8;;5“ VFO, Solid State-Adjustment Free, IF Tuning, IF
set
Noise Blanker, Mic. Compressor
VOX, CW Side tone, AC 120V DC 13.8 RTTY-Fax operation
USB-LSB CW (Narrow CW filter optional)

COMING SOON!

Triband Transceiver
40-15 & 6 Meter
26 Watts PEP. Built-in AC/DC Power Supply

Prices and specifications subject to change without notice or obligation
Calil. Res. add Sales Tax
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1.8-200 MHz
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1 .
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wire and custom Kkits also available

Send For Yours Today»
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fig. 9. Feed-end of the antenna.

noid may be checked. To minimize interference that
might be coupled into the antenna circuit, the clock
oscillator is run at the lowest frequency that does not
noticeably degrade the response of the circuit to
changes of thumbwheel position — that is, 4 Hz. Con-
sideration of the threshold levels resulting from the
diode “‘or’” circuit associated with the thumbwheel
switches shows that a CMOS interface U1 must be
used, even though the other circuits are all TTL. This
is unfortunate, since the circuit is exposed to induced
transients from lightning. It is recommended that a
socket be used to mount the chip. The position-sens-
ing switch wafers are not shielded from the high RF
voltages on the working wafers; with 100 watts of RF
it proved necessary to add the 3 nF capacitors to the
rotors of SWT-B and SWU-B. Shielding is clearly de-
sirable and would probably be essential with higher
power.

choice of antenna conductor size

As previously mentioned, the radiation resistance
at 14 MHz is only 25 ohms, and care is needed to en-
sure that resistive losses in the 44.64 meters of reso-
nant radiating elements are not significant. The lowest
frequency band represents the worst case, since meas-
urement of this antenna has shown that the radiation
resistance is roughly proportional to frequency, where-
as the wire loss resistance due to skin effect only in-
creases with the square root of frequency. With the
two parallel No. 14 AWG (1.6 mm) conductors speci-
fied for each element (see fig. 3) the effective resis-
tance is about 2.5 ohms giving less than 1 dB loss.
The 1.5 meters of each element nearest the ATU are
made from polyethylene-covered stranded conductors
to provide good insulation and flexibility at the point
of entry though the roof structure as shown in fig. 9.

conclusion

This antenna performs much like any other long
wire; it would be difficult to make comparisons on the

Amateur bands with sufficient accuracy to make any
other claim. However, its losses are small and its direc-
tivity well defined, and therefore theory would sug-
gest 3 to 5 dB gain relative to a dipole in the best direc-
tions. Its real advantages are the balanced end feed
and multiband operation.

However, the principle of the tuning unit may be
applied to many other antennas. What has been de-
scribed is a way of using a single balanced variable
to tune and match two long wire elements. It has been
suggested to me that if these wires formed an Echelon
array then one of the elements could be moved to pro-
vide steerable nulls. A V" beam is possible, although
the angle would have to be a compromise between
the three bands. With the two elements co-linear, the
design should display characteristics similar to the
G5RV and offer the advantage of an alternative feed
arrangement.

Finally, it may be noted that the antenna as de-
scribed in fig. 3 is also exactly resonant at 10 MHz,
though its radiation resistance is very low and a dif-
ferent tuning arrangement is necessary.
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ATV TRANSMITTER/CONVERTER
ALL YOU NEED IN ONE BOX

$399 delivered

TC-1 plus

® OVER 10 WATTS PEP OUTPUT. Crystal controlied continuous
duty transmitter. Specify 439.25, 434.0, 426 25 standard or other
70 cm fréquency. 2 freq. option add $26.

® BASE, MOBILE, or PORTABLE. Use the builtin AC supply or
external 13.8 vdc. Do parades, Marathons, CAP searches, elc

®* TWO VIDEO AND AUDIO INPUTS for camera, TVRO, VCR, or
computer. Wide bandwidth for broadcast quality color video and
computer graphics. Standard broadcas! subcarner sound which i1s
heard thru the TV speaker

® RECEIVE ONYOURSTANDARD TVSET tuned to channel 3 or 4
Sensitive varicap luned TVC-2L downconverier covers simplex and
repeater freq. over the whole 420-450 mHz 70 cm amaleur band

® ATTRACTIVE 10.5 x 3 x 9 CABINET.

CALL OR WRITE FOR OUR CATALOG or more information on
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19 74125
19 74151
19 74154
.24 74157
19 74164
A9 74174
35 74175
.29 74367
.45

6500

4.50 6545
6.95 6551

6800

250 840 10.00
5.00 6845P 10.00
1495 6850 2.60
200 g8A21 4.95
3.25 68B45 17.50

10.00
10.00

6800
6802
6803
6810
6820

6821  2.95

TERMS: (Untoss specified eisewhare) Add $¢.50 postege, we pay balance. Ordors over $50.00 add 85¢ for insurance. No C.0.D. Texas Res. add

2708 1KX8 450 n.s.. .. .. .. 2.20
27A08 1KX8 350 n.s. ..... 3.95
2758 1KX8 +5V 450 n.s .. 2.50

2716 2KX8

2716-1 2KX8 350 n.s. . ...
2732 4KXB 450 n.s. ......
2532 4KXB8 450 n.s. ... ...
2764-25250n.s. ... ...

EPROM SPECIAL

We bought a large quantity of
2708s from a computer
manufacturer who redesigned
their boards. We removed them
from sockets, erased and
verified them, and now we offer
the savings to you. Complete
satisfaction guaranteed.
2708
$1.49 or 10/$12.00

STATIC RAM

TMM2016-2KX8
2101-1 - 256X4

21L02-1350 ns. .......... .
2102AL-4 L.P. 450 n.s.
2114L-3 1KX4 300 n.s.
.P. 2.75 8/16.00

TMS4044 (MCM6641 C-25)

4KX1 250 n.s.
TMS4046 450 n.s. ........ .
5101E-8 - 256X4 -

HM6116P-4-2KX8
200 n.s. CMQS 8/39.95
6501-5 256X4 - CMOS - Data
Retention 2 Volts - 22 Pin -
200 n.s. Typ. - 5V - Very
Low Power
8108-5 tKX8 NMOS 500 NS

LESS THAN 50¢ EACH
MK4104J-4 - 250 N.S. 18 Pin
Ceramic Computer Mfg.
Surplus. PRIME. Fully Static.
Easy to Use. Has Same Pin Out
-as TMS4044, but slightly
ditterent timing. With Specs.
(Mostek)

8 for 5.00 32 for 15.95
VERY LOW POWER!

DMA CONTROLLER

SPECIAL
9517A-4 (8237-4)

(214) 271-5546 I;_;,J

S

VISA >

DYNAMIC RAM

5280N-5 (2107B-4 « TMS4060)

4027-4KX1-250 n.s. ...... 1.00
4116-16KX1-250 n.s. ... 8/9.00
4116-16KX1-200 n.s. .. 8/11.50
4164- +5v 64K 200 n.s. 8/48.00

8000

29.95 8085A
450 8086-2
5.00 8087-3
2.00 8088

8200
1595 8253
1.25 82535
2.00 8255-5
1.50 8257
1.50 8259A
3.00 8275
1050 8279-5
9.95 8287
3.95

DIP SWITCH
DT08 BY ALCO
8 POSITION DIP SWITCH
Super low profile -
Made for automatic insertion -
SPECIAL — .90 10/7.50

1.00 10/8.50

5.95
30.00
175.00
20.00

4.95
5.95
5.50
6.00
4.95
19.95
7.95
5.75

8202A
8212
8214
8216
8224
8228
8237-4
82508
8251

280 2.5 MHZ CPU
Z80CTC
Z8ODMA-DMA
Z80PIO
Z80S10/0
Z80A-4MHZ CPU
Z80A DART
Z80A-PIO

Z80A SI10/0
Z80B 6 MHZ CPU

1602 (COM 2017)

IM6402-+5v High speed
UART-AYS5-1013 pin out 2.95
INS 8250B

2114 SPECIAL!
COMPUTER
MANUFACTURERS
EXCESS INVENTORY
SALE!
PRIME! 2114-300 n.s.
INCREDIBLE PRICE!
YOU SAVE!

8/$9.00
GUARANTEED

SOCKETS
Low Profile SOLDER TAIL
14/1.00
13/1.00
10/1.00
8/1.00
8/1.00
7/1.00
6/1.00
6/1.00
5/1.00

6 Pin

8 Pin
14 Pin
16 Pin
18 Pin
20 Pin
24 Pin
28 Pin
40 Pin

BUY $10
GET $1.00
FREE CHOICE

S —
F.D. CONTROLLERS

15.00
20.00

1771 Single Density ...
1791 Double Density ...

CONTROLLER SET

THREE CHIP SET
1797, 2143-03, 1691 by W.D.
Compare at up to 86.85.
B.G. SPECIAL
All 3 for only $29.95

CRYSTALS

32.768 Khz SPECIAL
262144 ........... ... ... .

1.5432 Mhz
1.8432
2.000000

4.000

4.194304 .
4433618 ................. .
4444.000

4.9152

4.916 Bd. Rate

5.000000

x. 90 Day Money Back

Guarantec on all itoms. All itoma subject to prior sale. Prices subjoct 10 change without notice. Forelgn order - US funds only. We cannot ship to Mexico. Countrios other than

Canada, add $3.50 shipping and hendling.




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

Z80* SINGLE BOARD COMPUTER!

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

$29.95 NEW PRICE

(BLANK BOARD WITH
DATA AND ROM'S.)

GROUP SPECIAL:
BUY 6 FOR $165!

BOARD MEASURES l
11" x 124" |

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

(8®

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 WE'VE GOT EM!
boards are 4 layers for lower nolse, are solder 5-1/4"
masked, and have a silk screened component
legend. They are absolutely some of the best HALF SIZE DRIVES
quality PC boards we have seen, and all have
passed final vendor QC. Please note, however, * 40 Track per side
these surplus boards were sold by Xerox to us + Double-sided,
on an AS IS basis and they will not warranty double density
nor 'upmﬂ lhis pllﬂ. * Same as SA455

We provide complete schematics, ROM'S, « Latest head &
and parts lists. If you are an EXPERIENCED drive technology
computer hacker, this board is for youl « Fast access time
Remember, these are prime, unused PC
boards! But since we have no control over the
quality of parts used to populate the blank .
boardt?we must sell these boards as is, without $ 179.00 per drive
warranty. You will have to do any debugging, if Compare al up to $349 ea
nece‘“ry’ youm"!_ ADD $3.00 UPS PER DRIVE

Two of These Hall Size Drives will
Fit in the Same Space as 1 Full Size 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. Forelgn countries other than Canada add $6 per board shipping.
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Freq. 1dB
Receive Range N.F. Gain Comp. Device
Only (MHz) (dB) (dB) (dBm) Type Price
P28VD 28-30 <11 15 0 DGFET .95
P50VD 50-54 <1.3 15 0 DGFET $20.95
P50VDG 50-54 <05 24 +12 GaAsFET 79.95
P144VD 144-148 <15 15 0 DGFET $20.95
P144VDA 144-148 <1.0 15 0 DGFET $37.95
P144VDG 144-148 <05 24 +12 GaAsFET $70.95
P220VD 220-225 <18 15 0 F $20.95
P220VDA 220-225 <12 15 0 DGFET $37.95
P220VDG 220-225 <05 20 +12 GaAsFET $79.95
P432VD 420-450 <18 15 -20 Bipolar $32.95
P432VDA 420-450 <1.1 17 -20 Bipolar $49.95
P432VDG 420-450 <05 16 +12 GaAsFET $79.95
Inline (rf switched)
SP28VD 28-30 <12 15 0 DGFET $59.95
SPSOVD 50-54 <14 15 0 DGFET $50.95
SPS0VDG 50-54 <0.55 24 +12 GaAsfFET $109.95
SP144VD 144-148 <16 15 0 FET $50.95
SP144VDA 144-148 <11 15 0 DGFET $67.95
SP144VDG 144-148 <0.55 24 +12 GaAsFET $109.95
SP220VD 220-225 <19 15 1] F $59.95
SP220VDA 220-225 <13 15 0 DGFET $67.95
SP220VDG 220-225 <0.55 20 +12 GaAsFET $100.95
SP432VD 420-450 <19 15 -20 Bipolar $62.95
SP432VDA 420-450 <12 17 -20 Bipolar $79.95
SP432VDG 420-450 <0.55 16 +12 GaAsFET $109.95

Every p plitier Is pracision aligned on ARR's Hewlett Packard HPBS7T0A/HP346A state-of-the-art noise figure

meter, RX only prun?uflon are for receive applications only. Inline preamplifiers are rf switched (for use
w'i‘:ih t ivers) aln ; die 25 watts tter power. Mount Inline o __llﬂﬂl'i bet { I

and power amplifier for power applicat Other | commercia a available

e o In the 11000 MHz range. luu?lri'l:? $2 :hd?plla In

U.S. and Canada. Connecticut residents T-%%

Advanced s, O st 2. M et i S
ﬂ c c e i v e ‘ preamplifier to&ly and t‘aﬂ hearing like never before!
Resecarch fRans
-
Box 1242 ¢ Burlington, CT 06013 * 203 582-9409 m
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OVER 70 BRANDS

Full Service Shop = Spectrum Analysis =Antennas
IN STOCK > Speckum Andly

Specialists in Amateur Radio,

Short-Wave Listening
And Contemporary
Electronic Gear.

MON, TUES, WED
CLOSED _9:30-6.00 PM__
SUNDAYS, THURS, FRI CLOSED
HOLIDAYS 9:30-8:00 PM SUNDAYS,

SAT.: 9:30-3:00 PM HOLIDAYS

New and Used Equipment eCW-SSB-FM, Etc. = Towers
FCC Study Guides Code Tapes *Books *Accessories

Ducks are getting
smaller!
and...

Because you and the leading
radio manufacturers want
the best looking, best per-
forming antenna you can
buy, Centurion has grown to
be the Duck leader. We've
developed many smaller and
thinner antennas to make
hand-held radio perform
better and look better. The
Style S is the newest Tuf
Duck...it measures 3" inlength
and only 3/8" in diameter,
yet it's a full 1/4 wave
radiator on VHF.

Actual Size

):( CENTURION

TF@= [DIELI -
ANTENNAS

CENTURION

Phone 402/467-4491

Telex 48-4377 CENTURION LCN

P.O. Box B2846 Lincoln, NE 68501 92846



Applications include
power splitting/combining,
impedance transformation

and attenuation

the branch-line hybrid:
part 2

At frequencies below 30 MHz, lumped constants offer less
loss than coaxial cable to form compact hybrids.

2-1 SERIES ARM

ARM
1(500hms ]

fig. 1. Lumped-constant branch-line coupler is formed
with an artificial transmission line in series (A) and shunt
| (B) with each port.

REPRINTED FROM ELECTRONIC PRODUCTS JULY 23 1982

lumped-constant branch line

Below 100 MHz the coaxial cable form of a branch-
line hybrid becomes excessively bulky. At these fre-
quencies the branch-line hybrid can be formed using
capacitors and inductors. An artificial transmission line
may be formed using either the tee or n network. The
n network is normally chosen because it functions as
a lowpass filter. The inductance and capacitance
values given in fig. 1A are calculated using the char-
acteristic impedance of the transmission line. The
single-section branch-line coupler (fig. 1B), is formed
by two series and two shunt artificial transmission
lines. Inductance L1 in the series line is calculated
using the 35.4-ohm characteristic impedance calcu-
lated earlier. The 50-ohm shunt line is formed using
L2. The capacitors, C, from each artificial line are add-
ed together to form a composite value, C1. The ele-
ment values for a 3-dB 50 ohm branch-line hybrid are
given in table 1. The theoretical and experimental re-
sponse of the lumped-constant hybrid is shown in fig.
2. Note that the bandwidth is only slightly reduced
from that in the transmission-line case. The curves are
slightly skewed when using lumped constants.

The lumped-constant branch-line hybrid is adjusted
by individually resonating the inductors with the shunt
capacitances present at each port. Capacitors are well
marked and can also be easily and accurately meas-
ured; therefore, only the inductors are trimmed. Values
close to the calculated capacitance found in table 1
are soldered in shunt with each port. Inductor L1 is
then soldered from port 1 to port 2 to form a n net
work, as shown in fig. 2A. The coil is adjusted to res-
onance according to:

f =1/ (2n VLI-CI/2) (5)

By Ernie Franke, WA2EWT, 10484 138th Street,
N., Largo, Florida, 33544,

May 1984 93



MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE

DO YOU? STUDY THE FACTS...

The IsoPole antenna is building a strong reputation for quality in design and
superior performance. Innovative IsoPole conical sleeve decouplers (pat.
pend.) offer many new design advantages.

All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer

. greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable “fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other when used with SWR protected solid state transceivers.

AEA ISOPOLE VSWR v8 FREQUENCY AEA ISOPOLE Junior VSWR vs FREQUENCY

=

i

-5

|

Outstanding mechanical design makes the IsoPole the only logical choice
_ for a VHF base station antenna. A standard Amphenol 50 Ohm SO-239 con-
:F 5 nector is recessed within the base sleeve (fully weather protected). With
i the IsoPole, you will not experience aggravating deviation in SWR with
changes in weather. The impedance matching network is weather sealed and
designed for maximum legal power. All IsoPole antennas are D.C. grounded.
The insulating material offers superb strength and dielectric properties,
plus excellent long-term ultra-violet resistance. All mounting hardware is
stainless steel. The decoupling cones and radiating elements are made of
corrosion resistant aluminum alloys. The aerodynamic cones are the only
appreciable wind load and are attached directly to the support (a standard
TV mast which is not supplied).

IsoPole antennas have also become the new standard for repeater ap-
plications. They all offer low angle of radiation, low maintenance, easy
installation, and low cost with gain comparable to units costing several times
as much. Some repeater installations have even eliminated the expense of a
duplexer by using two IsoPole antennas separated vertically by about twenty
feet. This is possible because of the superior decoupling offered by the
IsoPole antennas. !

The IsoPole antenna is now available in a 440 MHz version which is fully
assembled and tuned.

Our competitors have reacted to the IsoPole, maybe you should too! Order
your IsoPole or IsoPole Jr. today from your favorite Amateur Radio Distributor.  1sopPoOLE

ISOPOLE 144 ADVANCED ELECTRONICS 144JR
ISOPOLE 220 APPLICATIONS ISOPOLE
MAST NOT Brinis you the it gt OO 2200R
SUPPLIED
Breakthrough! K R AN

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
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fig. 2. Experimental results using a lumped-constant
hybrid are very close to the theoretical values {solid line).
24 shows input return loss vs. frequency; 28 shows isola-
tion vs. frequency; 2C shows coupling versus frequency.

STANCING WAVE RAT)

table 1. Lumped constant values for branch-line
hybrids.

frequency L1 L2 C1
(MHz) (nH) {(nH]} (pF)
3.75 1500.0 2122.0 2049.0
7.15 787.0 1113.0 1075.0
14.18 397.0 561.0 542.0
21.25 265.0 375.0 362.0
28.85 195.0 276.0 266.0
52.00 108.0 153.0 148.0
146.00 385 54.5 52.6
222.00 25.3 35.8 34.6

fig. 2B.

REPRINTED FROM ELECTRONIC PRODUCTS JULY 23 1982

The C1/2 term indicates that the C/ capacitors are
in series, with the center tap grounded and the induc-
tor floating. For example, the series inductor in a
28-MHz hybrid should be adjusted to resonate at 31.2
MHz. Next, L1 is removed and L2 is placed between
ports 2 and 3. A grid-dip meter is again used to res-
onate L2 with the series combination of the shunting
capacitors. For the 28-MHz hybrid, the resonant fre-
quency of the shunt arm is 26.2 MHz. After each coil
is individually resonated, all are replaced, and the
hybrid is ready for use. The experimental results shown
in fig. 2 were achieved by adjusting the hybrids in the
above manner.

impedance transformation

Often it is required for a signal source to deliver two
equal signals at loads other than 50 ohms. The input
and output impedances of an RF transistor power am-
plifier, for example, are in the 1 to 10 ohm region. This
impedance transformation may be incorporated direct-
ly into the branch-line hybrid. The series arm, as
before, is made equal to the square root of the input
impedance times one-half the output impedance. The
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CONTINUOUS COVERAGE
FOLDED DIPOLE ANTENNA

MODEL AC 3.5 - 30

(formerly Model 370-15)

e Fully Assembled e 52 OHM e Only 90 feet long

e SWR less than 2:1 from 3.5 thru 30 MHz. Average SWR 1.4:1

e Will handle 1 KW power (2 KW PEP)

e Can be installed as flat top, sloper, or Inverted "V’

e Used the world over in government & commercial communication
installations

e |deal for all operations - amateur, commercial, MARS - any frequency

from 3.5 - 30 MHz
PRICE $449.50

$3.00 shi H [
PATENTED PLUS ipping and Handling

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON
Quality Communication Products Since 1932

At your Distributors. Write or call.

10 Canal Street, Bristol PA 19007 m

(215) 788-5581

Iron Powder and Ferrite

TOROIDAL CORES

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

Small Orders Welcome
Free ‘Tech-Data’ Flyer o)

-
AM l‘eaym Since 1963 g
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany Elextronikiaden. Wilheim — Meilies Str 88 4930 Detmolg 18 West Germany
in Japan Toyomura Electromes Company, Lid . 7-9 2-Chome Sola-Kanda Chiyoda-Ku. Tokyo. Japan
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CALL LONG DISTANCE ON 2 METERS

Only 10 watts drive will deliver 75 watls
of RF power on 2M SSB, FM, or CW. It is
biased Class AB for linear operation. The
current drain is 8-9 amps at
13.6 Vdc. It comes in a well
constructed, rugged case
with an oversized heat sink
to keep it cool. It has a sen-
sitive C.O.R. circuitry,
reliable SO-239 RF connec-
tors, and an amplifier
IN/JOUT switch. The max-
imum power input is 15

I =
VISA
e ]

ncepts Inc.

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

Our products are backed by prompt fac-
tory service and technical assistance. To
become familiar with our other fine pro-
ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

Model 875
Kit $109.95
Wired & Tested $129.95

munication

New CMOS DTMF Chip Kit

Teltone's TRK-957 Kit makes it easier and
less expensive to breadboard a low-power,
central office quality DTMF detection system
All you need is a power source from 5to 12
VDC. The sensitivily, wide dynamic range,
noise immunity, and low-power consumption
make the TRK-957 ideal for telephone
switching, computer, and remote control
applications. The TRK-957 DTMF Kit is only
$24.75. To order call:

(800) 227-3800, ext. 1130.

TELLONE" ~ 7

““LET’S COMPARE
RTTY TUNER.

Other ATTY tuners will tune Hi Tone and Lo Tone pairs by
a “cross” display. They do an excelien! job. Cost?
Between $295.00 and $695.00

SBLINKY " will lune Hi and Lo Tone pairs, International

Shortwave, European Lo Tone pairs, Extra wide shifts,
Reverse tone signals and
Commercial shifts. “BLINKY'
will POSITIVELY IDENTIFY
exaclly the kind of shilt you're
receiving. IN ADDITION
'BLINKY" will accuralely tune
55TV, FAX and CW. It can aiso
funclion as a very accurale

“BLINKY” alignment tool for SSTV, FAX
SETV-ATTY.FAX TUNER and RTTY
COST? DMLY 'BLINKY", Model 959,
599 95 measures only 2°x 3"°x 57 and
.

inslalis with no transceiver
ORDER YOUR “BLIMK Y modilicalion

TODAY
Model 60 power supply

available for $9.95

FEATURED IN DAVE INGRAM'S “RTTY TODAY"
TimeKit

PO Bos 22271
Chevsiand, OH 44123
[218) 464 3830

Ak 33 00 bow & Pugrpeng are
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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 to 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
>

Hendersonville, N. C. 28793

We now accept MC and VISA
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one-half term occurs because the two output ports {2
and 3} are in parallel.

impedancae ratio series arm shunt arm
{ohms) {ohms) {ohms)
50/10(5:1) 15.8 10.0
50/12.5(4:1) 17.7 12.6
50/16.7 (3:1) 20.4 16.7
50/25(2:1) 25.0 25.0
50/50 (1:1) 35.4 50.0

PORT

fig. 3. Common 50-ohm transmission line can be used
to form a 2:1 impedance matching branch-line hybrid.

ISOLATICN (dB}

{ [ I I | I
oA 092 09 100 104 108 iz

NORMALIZED FREQUENCY 1f /t0)

fig. 4. Theoretical response of transmission line branch-
line hybrids used to transform 50 ohms to a lower value.
4A shows input return loss versus frequency; 48 shows
isolation versus frequency; 4C shows coupling versus
frequency.

INPUT RETURN LOSS (dB)
STANDING WAVE RATIO

1

2 i i
080 184 88 02 096 100 104 108
NORMALIZED FREQIENCY (#7 %e )

30 i
080 A4 s L9 096 1o o 18
NORNMALIZED FREQUENCY (f 7 fo)

fig. 4C.

A convenient form of a 2:1 (560-ohm to 25-ohm)
branch-line, impedance-matching hybrid is shown in
fig. 3. The theoretical responses for several 50-ohm,
input impedance matching branch-line hybrids are
shown in fig. 4 for various impedance transformation
ratios. The response does not degrade significantly,
even for an impedance matching ratio of 4:1.
Lumped constants can also be used to form artificial
transmission lines for an impedance transforming
branch-line hybrid. The theoretical response, (fig. BA),
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fig. 5. Theoretical response of impedance-matching
hybrids using lumped-constant components. 54 shows
input return loss versus frequency; 58 shows isolation
versus frequency; 5C shows coupling versus frequency.

INPUT RETURN LOSS {dB)

1 ! ! | i
0. 096 100 104 SR
NORMAL i ZED FREQUENCY(f/ fa)
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)
o
)
)
g,

3
F

et

(R T : i | | e
080 084 088 092 096 100 104 108 12 16
NORMALIZED FRFQUENCY (f/fo)

fig. 5C.
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Q9az 098 fod 104 108 "2 He 120
NORMALIZED FREQUENCY (f/fa)
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is only slightly degraded from that achieved using
coaxial cable.

PIN-diode attenuator

The PIN-diode attenuator circuit,? fig. 6, is included
to demonstrate that the input match remains constant
despite large variations in the loads placed at ports 2
and 3. The resistance of a PIN diode decreases with
forward bias. With zero bias current, the coupler be-
haves as a terminated hybrid with maximum attenua-
tion from port 1 to port 4. As the diodes are forward
biased, the resistance decreases. When each diode has
a resistance of approximately 50 ohms, the attenuator
has a loss of 10 dB, fig. 7; the diodes represent a
mismatch. The reflected signals at ports 2 and 3 add
in phase at the output, port 4, and out of phase to

1 P
A g : ‘ < 50 onme”
79

3 dB BRANCH |
LINE HYBHRID

fig. 6. PIN diode attenuator with a constant input impe-
dance of 50 ohms.
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1984 38th EDITION WORLD RADIO AND TV
HANDBOOK

Shortwave listening 15 a fascinating way to add enjoyment to your radio
hobby. The brand new 1984 edition is jam-packed with station addresses,
frequencies, schedules and all the other information needed to get the
most enjoyment oul of SWL'ing. Also includes latest equipment reviews,
handy hints and tips on how to improve reception and much more. It's
the only complete reference guide to international broadcasting available

today. 1984
['WR-TV Softbound $17.50

THE SATELLITE EXPERIMENTER'S HANDBOOK

In 1961, a new era was begun in Amateur Radio with the launch of the
first Orbiting Satellite Carrying Amateur Radio, OSCAR. Since then. thou-
sands ol electronic hobbyists, around the world, have used OSCARs for
communication, experimentation and for educational purposes. Besides
Amateur satellites, this new League publication also carries information on
Weather and TV Satellites. This book covers it all, in an easy-to-read for
mat. Subjects include a wealth of information on satellites in orbit and
satellite design as well as how to build a ground station and anlennas No
matter what your interest, from beginner to expert. you'll find this book

to be indispensable. 11984
[ 1AR-SE Softbound $10.00

RTTY TODAY
A Modern Guide to Amateur Radio Teletype
by Dave Ingram, K4TWJ

Brand New and Fully up-to-date. Dave Ingram is a noted RTTY enthusiast
His clear, concise writing style and a wealth of illustrations, diagrams and
photos, make RTTY as easy as 1-2-3! Extensive coverage is given o
using home computers for RTTY. Eleven chapters start with an overview
of RTTY operation, then give you coverage of operating parameters, com-
puters, equipment you can build, dedicated systems and four chapters on
RTTY SWL'ing info. 135 pagéds. ©1984. 1st edition

[IUE-AR Softbound $8.95

1984 U.S. RADIO AMATEUR CALLBOOK

This is the latest edition of the grand daddy of all the others. The Call-
book is the only directory with an in-house editorial department that
checks the FCC info as it comes in to ensure accuracy. U.S. and foreign
hams swear this |s the most important reference book in their files. Order
your copy today Ensure you have the very latest OSL information avail-
able at your fingertips. Over 410,000 listings. Also contains helpful and
hard-to-find operating and station aids. <1983

['1CB-US84 Softbound $16.95

1984 FOREIGN RADIO AMATEUR CALLBOOK

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

[ 1CB-F84 Softbound $15.95
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THE UHF COMPENDIUM
by K. Weiner, DJIHO

This 413 page book is an absolute must lor every
VHF and UHF enthusiast. Special emphasis has
been placed on state-of-the-art techniques. Author
Weiner fully describes test equipment, alignment
tools, power measuring equipment and other han-
dy gadgets. All of the projects and designs have
been tested and proven and are nol engineer's
pipe dreams. Antennas are aiso fully covered with.
a number of easy-to-build designs as well as large

mega-element arrays 1980
KW-UHF Softbound $23.95

1984 ARRL RADIO AMATEUR’S
HANDBOOK

Known worldwide as THE standard reference for
Radio Amateurs. Reserve your copy today and we
will ship immediately as soon as it becomes avail-
able. Great for gift giving or for yourself. This
book is jam-packed with just about every possible
fact and figure you will ever need. Also has plenty
of up-to-date projects 1983

AR-HB Softbound $12.00
AR-BB Hardbound $17.75

AMATEUR RADIO —
THEORY AND PRACTICE
by Robert L. Shrader, W6BNB

WBBNB's Electronic Communication has been con-
sidered the absolute "'Cadillac™” of radio theory
license manuals. But the high price of this superb
book has kept many from owning a copy. Now
Mr. Shrader has come out with a book which pre
sents just those parts of Electronic Communication
which are necessary to pass all five classes of
Amateur licenses. You save 1/3 off the price of
the larger book. A complete guide to Amateur
Radio including self-check examinations and
quizzes. 11982, 340 pages (taken from 4th Edi
tion Electronic Communication)

'MH-57146 Softbound $24.95

RF CIRCUIT DESIGN
by Chris Bowick, WB4UHY

This book has been written for those who desire a
practical approach to the design of rf amplifiers
impedance measuring devices and fiters. Experts
will find this book to be ah invaluable reference
source. Students will bridge from classroom
studies to practical application. The hobh;ist will
find plenty of projects and design ideas

chapters cover from basics to advanced design
concepts. You get a complete design run down for
multiple pole Butterworth, Chebyshev and Bessel
filters. RF Circuit Design also includes a bibliog-
raphy of books and technical papers to help fur-
ther your knowledge of circuit design 1983,

176 pages, 1st edition
[ 121868 Softbound $22.95

ARRL ANTENNA BOOK
14th Edition

The Amateur Antenna bible. Includes just about
every bit of information you'd ever want 1o know
about antenna design, construction and theory
Starts with wave propagation, antenna fundamen:
tals and transmission line theory, progresses
through coupling the transmitter and antenna lo
the feedline to 9 big, inclusive chapters on how to
build different antennas. 11982, 14th edition, 200

pages
[ /AR-AM Softbound $8.00

THE FCC RULE BOOK
by Rick Palm, K1CE

This book is more than the FCC part 97 Amateur
Rules and Regulations. It presents detailed ex-
planations of rules and is written in an easy-to-
read, conversational style. Palm gives you the in-
sider's view of how FCC rules are made and how
you can influence FCC decisions. You also get a
broad overview of how international treaties and
agreements impact your hobby, Every U.S. Ama-
teur should have a copy of this most important

and up-to-date book in their shack. ©1984, 2nd
edition
["IAR-RB Softbound $3.00

VHF-UHF MANUAL
by G.R. Jessop, G6JP

This revised 4th edition is jam-packed with cir
cults, antennas, converters, cavity amplifiers and
much, much more. Practical theory and construc
tion projects cover from 70 MHz to 24 GHz The
chapter on Microwaves has been expanded to 83
state-of-the- art pages Receiver and transmitters
for all VHF and UHF bands are covered in 181
pages. The balance of this book contains informa-
tion on propagation, tuned circuits, space commu-
nications, fiters, test equipment, antennas, plus a
handy easy-lo-use data section Equipment de
signed for the British 4 meter band can be
adapted fairly easily to the U.S_ 6 meter allocation
1983, 512 pages. 4th edition

RS-VH Hardbound $17.50

AMATEURS LISTED BY AREA
AND CALL SIGN
1983-84 Edition

It's hnally been done A complete directory ot all
licensed Radio Amateurs in the U.S. at three
quarters the price of the other well-known book
Information taken from latest FCC list available,
this book 1s a full B'4" x 11" and is very easy
to handle. Generic in appearance bul, oh what a
uhg'g:g Owver 410,000 hcensed Amateurs listed
1983

|BM-CD Softbound $17.95
($14.95 + 53.00 shipping)

THE ARRL ANTENNA
ANTHOLOGY
by the ARRL staff

This book pulls together a wide selection of anten-

na articles from QST. Written for all levels and in-

terests. Included are phased arrays, verticals

Yagi's, the bobtail curtain even the VHF

Quagi! Detailed instructions and full illustrations

make this a really useful book for any Amateur
1979. 152 pages

AR-AA Softbound $4.00
THE RADIO AMATEUR
ANTENNA HANDBOOK

by William I. Orr, W6SAI and
Stuart Cowan, W2LX

Contains lots of well lustrated construction proj
ects for vertical, long wire, and HF/VHF beam an
tennas. There is an honest judgment of antenna
gain figures, information on the best and worst an
tenna locations and heights, a long look at the
quad vs. the yagi antenna, information on baluns
and how to use them, and new information on the
popular Sloper and Delta Loop antennas. The text
15 based on proven data plus practical, on-the-air
experience. 190 pages . 1978. 15t Edition

RP-AH Softbound $7.95

RADIOS THAT WORK FOR FREE
by K. F. Edwards

It's not often that you can get something for noth
ing in this world. This book will tell you how to
come as close lo it as possible. “‘Radios thal
Work for Free™ tells you how to build several cir
cuits, each of which will provide you with music,
news and entertainment while using only the inter-
cepted power of the station itself. The parts used
are inexpensive, or it you are a good scrounger
and salvage expert, you'll find mos! of the parts
for free, just as the signals are Descriptions are
amazningly complete. More than just a tnp into
nostalgia, the book is a lesson in basic radio prin-
ciples and techniques — and you can dance to the

results. 137 pages. « 1977
Spiralbound $5.00
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HAM RADIO LOGBOOK

A real Ham Radio bestseller. Lies fiat just like the
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cancel at the input, port 1. As the bias is increased
the loss of the attenuator decreases. When the PIN
diodes’ resistance is about 3 ohms, the loss decreases
to 1 dB.

intermodulation performance

Even during a transmission the antenna operates as
a receiving antenna for interference. Signals very close
to the operating frequency, F, easily pass through

INPUT RETURN LOSS (dB)
TANDING WAVE RATIO

] I T 1 T
092 09 100 104 108

NORMALIZED FREQUENCY [ 1/fo)

INSERTION LOSS

648

fig. 7. Input return loss remains greater than 15 dB (SWR
~ 1.5) as the loss is varied between 0 and 10 dB.

At VHF frequencies, hybrids can be easily formed using sev-
eral quarter-wave sections of 50 and 75-ohm coaxial cable.

For lower frequencies the semi-rigid cable must be coiled to

contain the hybrid.

At low frequencies the loss in miniature coaxial cable in-

creases the insertion loss.
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nonlinear transistor junctions. The most troublesome
intermodulation product is produced by mixing the in-
terfering signal, F;, with the second harmonic of the
operating frequency, fig. 8(B). That is,

Fiyg = 2Fg — F (6)

where Fjy is the intermodulation signal.

Because the collector ports of the branch-line hybrid®
are offset by 90 degrees, the interfering signal must
travel a quarter-wave longer from the antenna port to
| reach one collector compared with the other collec-

tor. The intermodulation product produced at the col-
lector must also travel an additional quarter wave to
reach the antenna port. Thus the intermodulation
products from each collector will cancel at the anten-
na port because of the half-wave difference in round-
trip paths.

436

FREQUENCY [ MHz) references

1. James R. Fisk, W1HR, “Microstrip Transmission Line,”” ham radio, Jan

l fig. 8. Intermodulation performance of a transmitter may uary, 1978, page 28.

| be improved by adding a branch-line hybrid. 2. Ernie Franke, WA2EWT, “The Hybrid Ring,” ham radio, August, 1983,
page 50.

e 3. Henry H. Cross, W100P, "Low-Noise Preamplifiers with Good Impedance

Match,” ham radio, November, 1982, page 36.

_ 5 . 4. Ernie Franke, WA2EWT, “Capacitively Coupled Hybrids"” ham radio,
fllters: and arrive at the collectors of t‘he final RF power March, 1983, page 70.
transistors, fig. 8(A). Because the final stage is oper-

ated Class C, mixing products are produced at these ham radio

CcQ CQ HAMS
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Satellite TV Publication!
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will send you a sample copy of Satellite TV Magazine for
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CHECK OUR READER RESPONSE NUMBER

BILAL ANTENNAS
STAR 2, BOX 62, DEPT. 10
EUCHA, OK 74342
(918) 253-4094 v~ 119

* YEW * NEW * NEW * NEW * NEW « |

REMOTE CONTROLLED
f ANTENNA TUNER

- Installs outside at
the antenna » Max-
imum efficiency
Optimum impe-
dance match = Fin-
gertip control »
Works all bands
with low VSWR
160 thru 10 meters
continuous = Works with all antennas,
doublets, inverted V's, verticals, single
band, multiband, trap or parallel type ele-
ments. Also available in mobile version for
full band coverage from driver's seat.

Model VT-4 Home installation
Model VT-3 Mobile installation
ONLY $159.00

For more information write: . 546

VECTOR RADIO

PO Box 1166 + Carditf, CA 92007

3 ALL NEW HT AMPLIFIERS

....by YoCom

HT
POWER!
25-35 Walt

MORE HT
POWER!
50-70 Watt

EVEN
MORE HT
POWER!
100-120 Watt

To order or for your nearest dealer
CALL US AT

1-800-USA-MADE

You again have a choice al ihis power level Our
popular 200mW Input model is back! (2C025-200)
You'll get @ whopping 25-35w signal lrom the LOW
POWER (battery saving) position of your handheld
and the inputl s UNCONDITIONALLY protected
against accidental overdrive thihis and our popular
2w drive model (2C025-2) come with our unigue
battery charger feature

2C025-200 $ 9995 Suggested List
2C025-2 £ 8495 Suggested List

Dur popular 50 wall model is now evan beller. A
nominal 1%w - 2w inpul gets you a clean 50w
outpul. The massive NEW heatsink/case has
over 250 square inches of surface area. This
along with our high efliciency design allows us
1o rate this amplitier for CONTINUDOUS duty

2C050-2 $124.95 Suggested List

u're on & handheld
uty. Over 300 square
nk area. Ultra-stable
Wilkinson combining techniques in the
final AF stage Two models available. 1-5
watl drive (2C100-2) or 25 walt drive

No one will be
radio wilth this E
nches ol heat

(2C100-25)

CONTINUOUS duty operation

2C100-25 £179.95 Suggested List
2C100-2 $169 95 Suggested List

,
J 1
YoCom
PRAODUCTS CORPORATION

Al Wolom products afe deuigned. Buill andg 100% tested &t our Prospect Meignts lllinom tecily
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RTTY TODAY

MODERN GUIDE TO
AMATEUR RADIOTELETYPE
by Dave Ingram, K4TWJ

This brand new book is the only RTTY handbook available that covers
all tacets of RTTY operation from the “'green key'' generation 1o per
sonal computers. Author Dave Ingram, K4TW.J, noted RTTY enthusiast,
writes in a personable, easy-to-understand style that will appeal 1o all
levels of RTTY interest. RTTY TODAY is fully illustrated with photos,
diagrams, RTTY station set ups and equipment to help ensure full under
standing of the material 11 chapters cover: an overview ol RTTY opera
tion, operating parameters, home compulers equipment you can build
dedicated systems and complete chapters on RTTY  SWLing with
frequencies, codes and other helpful hints and tips. Old time RTTY users
and novices alike will find this book extremely useful (<1984

95 illustrations. 1st edition. 82 x 11

' UNIVERSAL ELECTRONICS
4555 Groves Rd. » Suite 3 = Columbus, OH 43232

Order yours today $89 5

plus $1.75 shipping

(614) 866-4605

Dealer Inquinies Invited v 213

SAY YOU SAW IT
IN

HAM RADIO

Custom Mailing Lists on Labels!
Amateur Radio Operator NAMES
Custom Lists your specihications

* 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 Publishing _ ,,

Whitehall
\ Mineral, VA 2311TUS A (703) 894.5777 J
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compiled 1o




RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de-
signed lo servic
ely of equipment. Features in-

awide vari

clude ® mirror back scale

* double-jeweled precision
maoving coil ®* double over
load protection * an ideal low
cost unit for the beginner or
as a spare back-up unit

$4995

lest leads and ballery

included

THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSGOPE

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope

compares 1o others costing hundreds maore Fealures include a

ympo-

nent testing circuil that will allow you to easily tesl resislors, capacitors
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivily ® 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 solid triggering ® high quality hook-on probes

$399°

RAMSEY D-2100
DIGITAL MULTITESTER

A compac! easy 1o use umil
designed (o operate like a pro
Featuring ® :
BAT, indicate
load protection ® overrange indi
cation ® aulo-polarity

tor tester ® dual-slope

tion ® yvinyl carrying case

$5495

digit LCD ® low
® all range over

hgg test leads, battery & vinyl

carrying case included

high quality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Heliable, accurate digital

measurements al an amaz

ingly low cost ® In-line color
d push buttons, 5

ranges ® 35 digit L E'
ay with auto zero, auto
dlanty & low BAT indicator

'55995

tesl leads and ballery
included

CT-70 7 DIGIT
525 MHz COUNTER

ty at a breakthrough price

withpreamp ® d

tmes * gate acti

® 50mV [ 150 MH: cal sensitivily
® wide lrequency range * | ppm
iccuracy

$441995

wired includes AC adapter
70 kit b
BP-4 micad pack

CT-90 9 DIGIT
600 MHZ COUNTER

le tor less than $300

i ® dis
- J‘\m‘.n’ v 15 £ lypical se y
* 10 MHz hmet * for WWV calibra
Hon ® 1 ppm accuracy

$44 995

wired includes AC adapler

CT-90 kit $126.95
OV-1 0.1 PPM oven timebase 59.95
BP-4 nicad pack 8.95

CT-125 9 DIGIT
1.2 GHz COUNTER

A 9 digit counter that will outperform
units costing hundreds more. ® gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display * 1 ppm
accuracy * display hold ® dual inputs
with preamps

$416995

wired includes AC adapter

BF-4 nicad pack

_ ..0

pitinn, domrin
-

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counter with
optional receive lrequency adapter
which turns the CT-50 into a digital
readout lor most any receiver ® 2amy
@ 150 MHz typical sensilivity ® B digit
display ® 1 ppm accuracy

$416995

wired

CT-50 kit $139.95
RA-1 receiver adapter kit 14.95

DM-700 DIGITAL
MULTIMETER

nch LED display
piacemant ® gulomantc palarily

$44995

wired includes AC adaplter

automatic decimal

DM-700 kit
MP-1 probe set

PS-2 AUDIO
MULTIPLIER

The PS5-2 15 har

t ® mulliphes
or 100 = 0.0 olution & built-

signal preamp/co

$4995

wired

ACGCESSORIES FOR RAMSEY COUNTERS

BACADBAND RF FREAMPLFIFR

PR-2 COUNTER
PREAMP

The PR-2

. o i
gain * BNC

sn

preamp

$4.495

wired includes AC adapler

PH-2 kit

PS-1B 600 MHz
PRESCALER

counter

$5Q95

wired includes AC adapler

$ 8.95
16.95

Telescopic whip antenna—BNC plug
High impedance probe, light loading
Low pass probe, audio use 16.95
Direct probe, general purpose use 13.95
Tilt bail, for CT-70, 90, 125 3.95

PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY CI

RAMSEY ELECTRONICS. INC.
2575 Baird Rd.
Penfield. N.Y. 14626

Tell ‘'em you saw it in HAM RADIO!
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RAMSEY
ELECTRONIC'S

Inc.

PARTS WAREHOUSE

We now have avarlable a bunch of goodies too

good to bypass

ftems are himited

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.

Video Modulator Kit

FM

Color Organ

See music come

Canverts any TV to video mahitor  Super
stable tunable aver ch 4-6 RAuns on §-
15V accepts std video signal Bestuniton

MINI

tiona! audio qQuahty by means of its
built in electret mike Kit includes

able and drives up

the market! Complete kit VO 1

$8.95

alive! 3 different

lights flicker with
M l KE music.  One light Led Blinky Kit

A great attention get-

each tor. high. [ o7 which alternately
A super high performance FM wire- mid-range and flashes 2 jumbo LEDs tor
less mike kit' Transmits a stable | |ows. Each indi- | Use for name badges.
signa! up to 300 yards with excep- vidually adjust- buttons, warning pose ampiifier

panel lights. anything!
Runs on 3 to 15 volts

Super Sleuth
A super sensitive ampli-
frer which will pick up a
pin drop at 15 feet! Great
monitoring  baby's
room or as general pur-
Full 2 W
rms output. runs on 6 to
15 voits. uses 8-45 ohm

has added sensitive mike preamp
stage

FM-1 kit $3.95 FM-2 kit $4.95

300 W, runs on 110 VAC
Complete kit. Wi-1
$6.95

case. mike. on-off switch, antenna, to 300 W runs on Complete kit. BL-1 speaker

battery and super instructions. This 110 VAC $2.95 Complete kit, BN-9

is the finest unit avaslable Complete kit. $5.95

ML-1 CPO-1
FM-3 Kit $14.95 saLss Runs on 3-12 Vda eyl D OUT Looc tor cro.
FM-3 Wired and Tested $22.95 . Alarm. Audio O. o sptete kit $2.9
f i i Tone Decoder —
FM Wireless Mike Kit Whisper Lignt K A complete fone deco-  _\
An interesting kit. small mike | gder on a single PC

Transmits up to 300" 1o U\% picks up sounds and converts | board Features 400- /
any FM broadcast ra- L them to light. The louder the | 5000 Hz adjustable -

dio. uses any type of sound, the brighter the light range via 20 turn pot voltage regu-
mike Runs on 3109V Type FM-2| |ncludes mike, controls up to | laton 567 tC  Useful tor touch-

tone burst detection FSK. etc
Can also be used as a stable tone
encoder Runs on 5to 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 tming and pulse
generation Uses 555 tmer IC and

Mad Blaster Kit

Produces LOUD ear shattering and
attention getting siren hke sound
Can supply up to 15 watts of

Siren Kit
Praduces upward and downward
wail charactenstic of a police
siren 5 W peak audio output. runs
on 3-15 volts. uses 3-45 ohm
speaker

2575 Baird Rd.
Penfield. NY 14526

716-586-3950

SO order today

Call your Phone Order in Today. TERMS:
St b hon quaranterd or money refunded
COD add 250 Mmouam order 36 00
Otdfers onder $S1000 ade $S150 Add 60
D ta0e e handhng  Ove
14 NY rosidents add 7 tax

for

NIIRUAR s add

CLOCK KITS

Your oid favorites are here again. Over 7.000 Sold to Date.
Be one of the gang and order yours today!

Try your hand at building the finest looking clock on the
market. Its satin finish anodized aluminum case looks great
anywhere, while six 4" LED digits provide a highly readable
display This is a complete kit. no extras needed. and 1t only
takes 1-2 hours to assemble. Your choice of case colors
silver, gold, black (specify)

Clock kit. 12/24 hour. DC-5 $24.95
Clock with 10 min_ ID timer, 12/24 hour. DC-10 $29.95

For wired and tested clocks add $10.00 to kit price
SPECIFY 12 OR 24 HOUR FORMAT

image rejection. lully tunable audio to recover
‘hidden’ subcarniers. divide by two PLL demodu-
lator for excellent threshold performance, tight
tracking AFC to assure dnft tree reception. and
ot course. full 24 channel tunable coverage
Bulld your satellite TV system around the R2B,
close to ten thousand others already have and now
it's available In kit torm at a new low prica. Order
THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today

NEW, LOWER PRICES!

te Satellite TV System requires
isfllantenna, LNA (jow noise ampli-

Featured in a Radio Electronics magazine caover
story (May 82), the reliable R2B Sattec TV

includes a range ot parts for most | obnoxious audic Runs on 6-15 VDC Complete kit. SM-3 $2.95 B eceiver is now operating in thousands of locay ceiver and Modutator
timing needs 50 Hz Time Base tions. The R2B is easy to buildpre-etche o elverw 3 ang Tested :::zg
uns an [t uerent 12 G, plated boards with screen nt layou! leceiver, Wired and Teste:
uT-5 Kt $5.95 MB-1 Kit $4.95 vm:m'(jr\:h :(:‘w'u\g?SYHL ,rwx(‘, et m;;sq assures accurate ¢ t and the 120°K LNA $295.00
critical iF se; are pre- RAM3 RF Modulator $49.95
assembled al are included Prices include domestic UPS shipping
tor the R2B_a case, power supply. and insurance.
descriptive of ng manual as well as com - "
plete assembly instructions. Features of the re-
ceiver include; dual conversion design for best
i . Audio
Resistor Ass’t
' C s PE C I A LS Assortment of Popular values - 's Crystals Prescaler
watt Cutlead for PCmounting " |3 679545 MHZ  $1.50f Make high resolution audio 600 MHz
LINEAR TTL center. " leads. bag of 300 of |4 00000 MHZ ¢5.00] measurments. great for musical PRESCALER
74500 s.a0 | 7O $2.00 |5 248800 MHZ $5.00] instrumenttuning. PL tones. etc
30 $.35 | 7447 $ 65 Multiplies audio UP in frequency. Extend the range of your
324 $1.50 | 7475 $ .50 Switches selectable x10 or x100. gives 01 counter to 600 MHz Works
380 $1.50 | 7490 $ .50 AC Adapters HZ resolution with 1 sec gate
555 ) $ 45 : Mini toggle SPDT $1.00 | o0y tor clocks aicad ' High £ 95 my 1 with all counters Less than
556 s100 | 74196 $1.35 | Req Pushbuttons NO  3/$1.00 | on MRS time! High sensitivity o my.
Earph one and >olua | meg input z and built-in filtering | 150 mv sensitivity  specity -
567 $125 3 leads 8 onm. goo?ﬁ; small tone | B3 vdC @ 20 mA  $1.00 glv%svgreat pertﬁrénarc\)cse Runs | 10 or -100
° h 16 vac g 160mA $250 on battery. a
::;B 10/$2.00 SPECIAL speakevssa'\gvrm$.1l%c6s etc 12 vac im 250mA $3.00 P32 Kit Y $39.95 Wired. tested. PS-1B  $59.95
3900 $50 | [(co0 215_00 Wini 8 onm Speaker Solid State Buzzers PS-2 wired $49.95 Kit. PS-1B $49.95
1 1.25 | Approx 2. diam Round small huzzer 450 Hz 86 dB saund
an3s $2.95 78(‘7;5 $17.50 type tar radios mike etc output o\n 5-12 vdc all 10-30 mASOTTL 30 Watt 2 mtr PWR AMP
7207A 3 5'50 3 tor $2.00 compatible $1.50
CMOS 72160 $21.00 Slug Tuned Coils AC Outlet Simple Class C power amp features 8 times power gain. 1Win
A $12.50 | Small 3/16" Hex Slugs turned coil [ Panel Mount with Leads | tor 8 gut, 2 W in for 15 out, 4Win for 30 out Max outputof 35 W.
4011 . 3 turns . 4/$1.00 ) )
4013 28 5375AB/G § 532 10 for $1.00 incredible value, complete with all parts, less case and T-R relay.
4046 $1.85 CAPACITORS PA-1, 30 W pwr amp kit $24.95
4049 50 TANTALUM ALUMINUM 01S® CERAMIC ’
4059 9. Dipped Epoxy Elrectratytic ortevase 208100 | TR-1, RF sensed T-R relay kit $6.95
ast 3200 [ FERRITE BEADS | [UF 22V 38100 G0t 3% sorler  Jodton Power Supply Kit
4518 51'35 1.8 UF 25V 3/$1.00 150 uF j6v Axai 58100  100pF 20/$1.00 MRF-238 transistor as used 1n PA-1 PPy
5639 . with info ana;oecs 15/81.00 | 22 yF 25V 3/$1.00 10uF 15V Radiai 108100 047 16V 20/$1.00 | 8-10db gain 150 mhz s15.95 | Complete triple regutated power
$1.75 | 6 Hote Batun Beads 5/81.00 2 g supply provides varrable 6 to 18 volts at
Sockets DC-DC Converter Ceramic IF Filters, RF actuated relay senses RF | 200 maand +5at1Amp Excellentload
READOUTS 8 Pin 10/$2.00 | S vdc input prod -9 vdc @ 30ma Mm- oty 0\_ OUT TkHz{ g\ dcl :lDPDT rela regulation, good fitering and small
FND 359 4" CC $1.00 14 Pin 10/§2.00 | -9 vdcproduces-15vdc @35ma $1.25 12 31.50 ea. ( ) and closes elay. size. Less transformers. requires 6.3V
FND 507/510 5°C A o ;3 z.n 12;:;% Trimmer Caps For RF sensed T-R relay a1 A and 24 VCT
: n i
MAN 72/HPT730 33°C A 1.00 : 25K 20 Turn Trim Pot $1.00 | Sprague - 3-40 pt TR-1 Kit $6.95 Complete kit. PS-3LT $6.95
" 28 Pin 4/$2.00 g
HP 7651 43°C A 2.00 1K 20 Turn Tnm Pot § .50 | - Stable Polypropylene
40 Pin 3/$2.00 .50 ea. OP-AMP Specisl
BI-FET LF 13741 - Direct pinforpin 741 ¢ \)c‘ but500.000 MEG
Mi
TRANSISTORS v ZDIode;o/ 00 | smal ﬁ'z:;:'}et;r??'::l’; Mini RG-174 Coax input z. super low 50 pa input curo gower drain
n . “
2N3904 NPN C+F 15/$1.00 ?N1914 fey:J 50/::'00 crystal mike cartridge $.75 10 1. for $1.00 50 for only $9.00 s 10 tor $2.00
2ND906 PNP C+F 15/81.00 1KV 2Amp 8/$1.00 Coax Conn
. ector 9 Voh Battery Clips 7812 $1.00
et tumm | 100V 1AMD  15/81.00 Chassis mount Nice quality chps S for $1.00 SOLD oUuT Regulators Ta1e 4100
N9 FET CoF V3100 BNC type $1.00 | %" Rubber Grommets 10 for $1.00 123 ;.‘bl;s 730; $1.25
309K . ™ $1.25
2N54D1 PNP C+F 5/$1.00 Pearts B, Connectors
2N8028 C-F 3100 25 AMP Asst of cnokes ms:‘l?p? 1ant resistors | 6 pin type gold contacts for 7805 $1.00 7915 $1.25
2N3771 NPN Sincon $1.50 . ransistors diodes A caps etc mA-1003 car clock modute Shrink Tubing Nubs Mini TO-92 Heat Sinks
INSITO UHF NPN /32,00 100V Bridge sm bag (100 pc) $1.001g bag 1300 pe) 8250 | price 7588 L nice precut poes of shank size 17 x Thermalioy Brand 5 for $1.00
Power Tab NPN 40W  3/$1.00 $1.75 each Leds - your choice, please speciy shrink to '»” Great for sphces  50/81.00 T0-220 Heat Sinks 3 for $1.00
Power Tab PNP 40w 31.00
MPF 102/2N5484 350 o m::" %ﬂo&ﬂ?m%?vﬁ%ﬁ'"ﬁ"ﬁg’é Fz;eg;rl:ummatov Red ’/” Opto Isolators - 4N28 type fﬂ“:( $.50 ea.
NPN 3904 Type TR 30/$2.50 Mml-laxc’ldg; S0V Opto Reflectors - Photo diode + LED $1.00 ea.
FNP 3008 Type T+R /8290
Varaciors Molex Pins CDS Phatocelle
2n3055 hed Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range - Molex alraady precut in length of 7 Pertect | Resistance varies with fight. 250 ohms to
IN2848 UIT Vi2.00 2 for $1.00 50 each or 3/$1.00 for 14 bin sokets. 20 serage for $1.00 over 3 meg 975 for $1.00

More Details? CH

ECK —OFF Page 148
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ANTENNAS

+* ANTENNA BANK *

TOWERS

HY-GAIN

THIDXS
THEME 2E
X-14

HY-GAIN ROTORS

ALLIANCE

VAN GORDEN

MINI PRODUCTS

HUSTLER

TET

v m

NO COD—we ship UPS daily
Allow two weeks for defivery
Shipping cost 1s NOT included except where noted
We reserve nght to Hmil guantsties
We gladly accept YISA & MASTERCARD

703-938-3818

516 Mill Street, N.E.
Vienna, VA 22180

800-336-8473

All prsces subject to change without notice

CABLE TV
CONVERTERS

VIDEO
ACCESSORIES

BUY DIRECT & SAVE

40 CHANNEL
CONVERTER

.’h saa Regular $69

Advanced Solid State design and cir-
cuitry allows you 1o receive mid &
super band channels. Restores pro-
grammingto Video Recorders.

36 CHANNEL

—) REMOTE CONTROL
{ CABLE CONVERTER
$88.00

DIAMOND D-56 WIRELESS
THE ULTIMATE CABLE T.V.
CONVERTER
56 CHANNEL
INFRARED
REMOTE CONTROL
$139.00

» 136

Send $1 for Complete Catalog
VISA « MASTERCARD = COD

pirRect VIDEO saLes

P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL
1-800-626-5533

106 U@ May 1984

¢ AMAZING ™

SCIENTIFIC and ELECTRONIC

. DEVICES ~

LASER DEVICES
LC5 BURNING CUTTING CO2 LASER

» $15 00
* RUB3 RUBY LASER RAY PISTOL 15.00
* LRG3 IR LASER RIFLE/PISTOL 10 00
» LGU3 VISIBLE RED LASER RIFLE 10.00
o LHP/LLD LASER LIGHT XMTR/RCVR SYS ~ 10.00
-

S

e

LHC? BEGINNER simulated VISIBLE LASER 00

CIENTIFIC & ELECT
TCL3 SOLID STATE TESLA COIL 35KV
BTC3 25C THOUSAND VOLT TESLA COIL
BTCS5 1.5 MILLION VOLT TESLA COIL
HVM3 125 THOUSAND VOLT DC SUPPLY
I0G3 10N RAY FORCE FIELD GUN
HEGT MILLION WATT 500 JOULE SOURCE

ULTRASONIC ACOUSTICAL

» PPF1 PHASOR PAIN FIELD GENERATOR 1
« P5P3 PHASOR SHOCK WAVE PISTOL

=[PG5S POCKET PAIN FIELD GENERATOR
S

Smmohwon

SSSSBE8 S=S888 888888

RAT2 RAT AND PEST ELIMINATOR
HT9 HIGH FREQ. LISTENING DEVICE

ECURITY & PROTECTION
DEVI DEVASTATING DEVICES
PPG1 PHASOR PROPERTY GUARD
MFT1 MINI VOICE XMTR 2-3 MILE
INF1 INFINITY TRANSMITTER
PSW3 PHASOR BURNING STUN WAND
PG1 PARALYZING WAND
WE STOCK ALL PARTS NECESSARY FOR |
CONSTRUCTION OF THE ABOVE PROJECTS |
|
|
|

COTN~i~itn

Emu--.:.-:::-

= CATALOG CONTAINING HUNDREDS MORE OF ALL NEW AMAZ-
ING and FASCINATING PLANS EASY TO BUILD KITS AND
ASSEMBLED ITEMS$1 00 CATALOG INCLUDED FREE WITH ANY
OF THE ABOVE PROJECT PLANS SEND CASH, CHECK, MO, VISA
MC 10

INFORMATION UNLIMITED
P.0.BOX 716, DEPT.HR  AMHERST, NH 03031
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Keep those valuable
issues of Ham Radio
like new. Prevent
smears, tears and
dog ears. Bind 'em
together and enjoy
for years to come.
You'll be happy you
did!

HAM RADIO BINDERS

Beautiful buckram bound,
rich brown material with gold
embossing. These binders
will really dress up your col-
lection of Ham Radio. Year
stickers included.

[ JHR-BDL

$6.95 ea.
3 for $17.95

Please add $2.50 for shipping
and handling, U.S. only

HAM RADIO’S BOOKSTORE
GREENVILLE, NH 03048




build a simple wire plow

Save time, effort
with easy-to-build
ground system
installation aid

Any Amateur planning to erect a vertical antenna
thinks long and hard about the labor involved in put-
ting in the necessary number of radials. When | helped
WT7IR put in his radials, we used a small trencher, a
tool used for installing the pipes for underground
sprinkler systems. This worked fine, but it dug a trench
much larger than was necessary for No. 14 wire, and
replacing the soil after the wire was laid in was tedious
work.

| had heard of the self-propelled wire plows used
to install radials for broadcast stations, and | had seen
one used in the installation of underground telephone
lines. These tools simultaneously cut a slit in the
ground and lay the wire. | wondered if it would be pos-
sible to make a smaller version of a wire plow that
could be towed by a car or a garden tractor.

- 174 INCH (0.64cm)
_1 STEEL TUBING
3 INCHES
1 INCH{2.5¢cm)
(YI_M) ANGLE $
! .

7 INCHES
(rgcm)

‘ SHARPEN

|-4 INO-IES(IOcmH‘
(o.:: cm fe—————8 NCHES(20 om)
14 INCHES (36 cm)

fig. 1. Construction details of wire plow blade.

L |

XeWELD

My land was flat, reasonably unobstructed, and free
of stones, at least to a depth of several inches. | con-
vinced myself that the idea was practical. When | de-
scribed my plans to friends at the local radio club, !
got some skeptical comments, but my stubborn nature
made me more determined than ever to go ahead. A
little pencil-scratching produced a rough design, and
the rest evolved as | went along.

Only the blade and some hardware had to be pur-
chased. Everything else came from the scrap pile.

The blade, figs. 1 and 2, was cut from 1/4-inch (6.4
mm) sheet steel by a local blacksmith for $10. | drilled
the holes for fastening it to the frame and sharpened
the leading edge on a bench grinder. For the wire
guide, | bought a length of 1/4-inch (6.4 mm) steel
brake line from an auto supply store. A friend with a
welding outfit tack-welded it to the trailing edge of the
blade (fig. 2}.

radials

| planned to put in 36 radials, spaced at 10 degree
intervals. These would vary in length from 80 feet (24.4
m) to 120 feet (36.6 m), keeping them inside the prop-
erty line. | found that | could buy 2000-foot spools of
No. 14 bare copper wire (fig. 3} from.an electrical
supply house.

The first thing to do was calculate the points at the
edges of the property where the radials would termi-
nate; then, with a 100-foot (30.5 m) tape measure and
a friend’s help, drive stakes at these points. The radiais
would be laid from the stakes toward the center,
where a concrete pad had been poured for mounting
the antenna.

plowing begins

I will admit that it was with some trepidation that
the actual wire plowing was begun. | had invested a
lot of time and labor in building the plow. Would it
work?

At the first stake, W7IR and | dug a small hole, just
large enough for the blade to enter the soil to its full
depth. We drove a wooden stake into the hole and
fastened the end of the wire to it (fig. 4).

| connected the plow to the trailer hitch on my car

By Harry R. Hyder, W71V, 1638 Inverness Drive,
Tempe, Arizona 85282
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fig. 2. Bottom view shows blade, tack-welded to angle iron
screwed into position. Wire guide tube is welded to trailing
edge of blade (foreground).

with a tow cable. W7IR steered the plow (fig. 5). |
shifted the car into its lowest gear and inched forward.
After a few feet | stopped, jumped out, and ran back
to see how it as going.

It was working perfectly!

We laid half of the radials that morning, and com-
pleted the job the following Saturday. It took less time
to install all the radials than it took to build the plow.

Only one minor problem emerged: during construc-
tion of my house, the builders had buried some chunks
of concrete, and these had to be removed before the
plow could proceed.

There was no reason to fill in the narrow slits left
by the plow. Natural erosion took care of this, and
after a few months they were barely visible.

securing the radials

In attaching the radials to the large sheet of copper
on top of the concrete pad, | discovered that the cop-
per sheet made a wonderful heatsink. My largest sol-
dering iron — at the end of 200 feet of extension cable
— could not solder the radials to the copper. A pro-
pane torch worked fine.

Another problem developed after the radials had
been installed, but before the antenna was erected.
The local telephone company, with their king-size wire
plow, took a shortcut across the back of my property
while laying a cable. While there was an eight-foot (2.5
m) easement running along the rear property line, spe-
cifically for utilities, they ignored this and cut several
of my radials. (My radials did not extend into the
easement.)

Afer working my way up through the telephone
company bureaucracy, | was finally able to extract a
promise that their cable would be relocated to its prop-
er position; they did so a few months later. | chose
to splice the severed radials myself.

Whether you can use a plow like mine depends on
your circumstances. If your property is rocky and full
of trees and brush, forget it. If it is clear with only light
cover, the wire plow will work fine. It's a lot easier than
using a pick and shovel!
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fig. 3. Wire is fed from mounted spool through guide tube
into trench.

fig. 4. Wire plow in position over starting hole. Handle guides
plow; 100-pound sandbag provides necessary weight.

fig. 5. W7IR, shown here, guided plow while author drove 4
% 4 in low gear; plow can also be pulled by garden tractor
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THE STANDARD OF EXCELLENCE

Automatic Sender/Receiver: Due to the most up lo date computer
technology, just a console and keyboard can accomplish complete
automatic send/receive of Morse Code (CW), Baudot Code (RTTY),
ASCII Code (RTTY) and new ARQ/FEC (AMTOR).

Code: Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY),
JIS (RTTY), ARQ/FEC (AMTOR).

Characters: Alphabet, Figures, Symbols, Special Characters, Kana.
Built-in Monitor: 5" high resolution, delayed persistence green
monitor — provides sharp clear image with no jiggle or jitter even
under fluorescent lighting. Also has a provision for composite video
signal output.

Time Clock: Displays Month, Date, Hour and Minute on the screen.
Time/Transmission/Receiving Feature: The built-in timer enables
completely automatic TX/RX without operator’s attendance.

Selcal (Selective Calling) System: With this feature, the unit only
receives messages following a preset code. Built-in Demodulator for
High Performance: Newly designed high speed RTTY demodulator has
receiving capability of as fast as 300 Baud, Three-step shifts select

cither 170Hz, 425Hz or 850Hz shift with manual fine tune control of
space channel forodd shifts. HIGH (Mark Frequency 2125Hz)/LOW
(Mark Frequency 1275Hz) tone pair select, Mark only or Space only

copy capability for selective fading. ARQ/FEC features incorporated.
Cryslar(.‘nmmlled AFSK Modulator: A transceiver without FSK
function can transmit in RTTY mode by utilizing the high stability
crystal-controlled modulator controlled by the computer.
Photocoupler CW, FSK Keyer built-in: Very high voltage, high
current photocoupler keyer is provided for CW, FSK keying.
Convenient ASCII Key Arrangement: The keyboard layout is ASCII
arrangement with function keys. Automatic insertion of LTR/FIG code
makes operation a breeze.

Battery Back-up Memory: Data in the battery back-up memory.
covering 72 characters x 7 channels and 24 characters x 8 channels, is
retained even when the external power source is removed. Messages can
be recalled from a keyboard instruction and some particular channels
can be read out continuously. You can write messages into any channel
while receiving.

Large Capacity Display Memory: Covers up to 1,280 characters.
Screen Format contains 40 characters x 16 lines x 2 pages.

Screen Display Type-Ahead

Buffer Memory: A 160-character

buffer memory is displayed on

the lower part of the screen.

The characters move (o the left

crasing one by one as s00n as

they are transmitted. Messages

can be written during the receiving

state for transmission with battery

back-up memory or SEND function.
Function Display System: Each

function (mode, channel number,

speed, etc.) is displayed on the screen.
Printer Interface: Centronics Para Com-
patible interface enables easy connection of
a low-cost dot printer for hard copy.

Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

the keyboard at any rate between 5-100 WPM (every word per minule).
AUTOTRACK on receive. For communication in Baudot and ASCII
Codes, rate is variable by a keyboard instruction between 12-300 Baud
when using RTTY Modem and between 12-600 Baud when using TTL
level, The variable speed feature makes the unit ideal for amateur,
business and commercial use.
Pre-load Function: The buffer memory can store the messages written
from the keyboard instead of sending them immediately. The stored
messages can be sent with a keyboard command.
“RUB-OUT”’ Function: You can correct mistakes while writing
messages in the buffer memory. Misspellings can also be erased while
the information is still in the buffer memory.
Automatic CR/LF: While transmitting. CR/LF automatically sent
every 64, 72 or 80 characters.
WORD MODE operation: Characters can be transmitted by word
groupings, not every character, from the bulfer memory with key-
board instruction.
LINE MODE operation: Characters can be transmitted by line
groupings from the buffer memory.
WORD-WRAP-AROUND operation: In receive mode, WORD-
WRAP-AROUND prevents the last word of the line from splitting in
two and makes the screen easily read.
“ECHO" Function: With a keyboard instruction, received data can
be read and sent out at the same time. This function enables a cassette
tape recorder to be used as a back-up memory, and a system can be
created just like telex which uses paper tape.
Cursor Control Function: Full cursor control (up/down, left/right) is
available from the keyboard. Test Message Function: “*RY" and
“QBF" test messages can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used to copy RTTY.
Variable CW weights: For CW transmission, weighis (ratio of dot to
dash) can be changed within the limits of 1:3-1:6.
Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmit/receive switch enables checking of the transmitting
and receiving state. In receive mode, it is possible to check the output of
the mark filter, the space filter and AGC amplifier prior to the filters.
CW Practice Function: The unit reads data
from the hand key and displays the charac-
ters on the screen. CW keying output circuit
works according to the key operation.
CW Random Generator: Output of CW
random signal can be used as CWreading
guractice. Bargraph LED Meter for
ning: Tuning of CWand RTTY is very
easy with the bargraph LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tuning.
Built-in AC/DC: Power supply is
switchable as required; 100-120 VAC;
220-240 VAC/ 50/60Hz + 13:8VDC.
Color: Light grey with dark grey
trim — matches most current trns-
ceivers. Dimensions: 363(W)

PARTH

Warranty: One Year Limited
Specifications Subject to Change

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER: oy ——
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE... 800-327-3102 ’ VISA | @
8817 SW. 129th Terrace, Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 | > |

MANUFACTURER:

@) TONO CORPORATION

98 Motosoja Machi, Maebashi-Shi, 371, Japan

* Dual Amior: Commercial quality, the EXL-5000E incorporates nwo completely separate modems 10 fully support the amateur Amtor codes and all

of the CCIR recommendations 476-2 for commercial requirements.

x 121(H) x 351(D) mm: Terminal Unit.

.

More Details? CHECK —OFF Page 148
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In my February column,'| broached
the subject of antenna performance
but space did not permit a full treat-
ment at that time; therefore, — and
because this month’s issue is dedi-
cated specifically to antennas — I'll
discuss several ways to determine an-
tenna performance and offer some tips
on how to obtain peak performance
from the antennas you are now using.

performance parameters

When it comes to measuring anten-
na performance, most Amateurs meas-
ure only VSWR, and in the case of a
rotary beam, front-to-back ratio. Con-
sequently, commercial antenna man-
ufacturers usually try to make sure that
these parameters are good. All other
specifications of a commercial anten-
na (or someone else’s design you are
duplicating) have to be accepted more
or less on faith! This is unfortunate;
you're at the mercy of the designer and
may not be obtaining the performance
you think you are.

Gain is surely one of the most im-
portant antenna parameters. However,
other antenna parameters such as
beamwidth, front-to-back ratio, side
lobe level, VSWR, feed system, wind
load and structural strength are like-
wise important and may be indirectly
linked to gain. With this in mind, I will
try to give you some guidelines to eval-
uate antenna performance as well as
various measurements you can per-
form with a minimum of test equip-
ment. Finally some rules of thumb and
graphs will be presented that can help
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you approximate the gain and per-
formance of your antenna or antenna
system even without test equipment!

Gain. There is probably no other
antenna parameter that is more wide-
ly discussed and confused by Ama-
teurs than gain. Gain is the property
of an antenna which enables it to
direct or radiate power in a desired
direction as well as to receive signals
from that same direction. Note that
when transmitting, an antenna doesn't
really amplify or change the signal as
in a power amplifier but does affect the
direction of radiation similar to using
a passive voice megaphone. Likewise,
when receiving the antenna discrimin-
ates against noise and signals from
undesired directions by not focusing
on them. However, gain is a relative
quantity that cannot be defined in
terms of physical guantities such as
watts or volts. Hence, gain must be
referenced to something such as a di-
pole or an isotropic radiator (a theore-
tical antenna that radiates power
equally well in every direction).

Herein lies the problem. An isotropic
radiator does not exist (more on this
later), but dipoles do! A lossless dipole
has a theoretical gain of approximate-
ly 2.15 dB over an isotropic radiator,
but a dipole is an extremely poor refer-
ence because it radiates power in
many directions other than the desired
one. This is why reflections from local
objects, reflections from the ground,
height above ground, and many other
factors enter into the measurement of
gain over a dipole.?

However, all is not lost! Over the
years, VHF/UHF antenna manufac-
turers have developed acceptable gain
standards that are accurate if proper-
ly used. The most common reference
used by VHF/UHF Amateurs is the
“EIA (Electronic Industries Associa-
tion) Standard Antenna’’® originally
designed by Richard F.H. Yang.? It
consists of two 1/2 dipoles which are
spaced A/2 apart and located A/4
above a square groundplane with one-
wavelength sides. It is easily duplicated
and often used at antenna gain mea-
surement parties {more on this subject
later) on 432 and 1296 MHz and has
a gain of 7.7 £0.15 dBd (dB over a
lossless dipole) or 9.85 dBi (dB over an
isotropic radiator). This antenna is
often confused with the ''NBS Stan-
dard Gain Antenna,’’® which is con-
siderably larger and has a gain of 9.31
+0.2 dBd. On the microwave frequen-
cies accurate pyramidal standard gain
horns® specified in dBi are usually
used because they can be accurately
designed and tailored to the desired
reference gain. /t really doesn’t matter
whether we reference gain to a dijpole
or an isotropic radiator as long as we
indicate what the reference is!

Beamwidth. This is probably the
most important parameter because it
tells you how wide an area you are
transmitting to and receiving from. It
should be intuitive that in order to in-
crease gain, the beamwidth of the an-
tenna must become narrower. Wide
beamwidth implies low gain and nar-
row beamwidth suggests high gain.



You cannot have high gain with wide
beamwidth! It will be shown later in
this column that the beamwidth para-
meter of an antenna can be used to
mathematically determine gain.

Front-to-back ratio. This is a fre-
quently quoted but somewhat elusive
parameter. Yes, high front-to-back
ratio does imply a high gain, but this
is not necessarily the only important
parameter for high gain. In fact, small
(2 to 5 elements) Yagi antennas opti-
mized for gain frequently have higher
gain when the front-to-back ratio is
only 10 to 15 dB.” Likewise, once the
front-to-back ratio exceeds 20 dB, fur-
ther increases will have little or no ef-
fect on gain-or noise temperature since
the rear signal is already so far down
from the front one. It must also be re-
membered that the front-to-back ratio
is measured over a small angle to the
rear of the antenna and can be difficuit
to measure accurately due to its nar-
row angular width and reflections from
other objects in your local area. High
front-to-back ratio will, however, cut
down QRM from strong local stations
directly off the rear of an antenna.

Side Lobes. It wasn’t that many years
ago that side lobes on common Yagi
type antennas were only 10 dB down
from the main lobe. A typical “E”’
plane (azimuth) pattern on a widely
used 144, 432, and 1296 MHz Yagi
antenna is shown in fig. 1.8.%:1¢ Unfor-
tunately, the presence of side lobes on
an antenna pattern is almost a fact of
life. The higher the gain of an anten-
na, the more likely you are to have a
greater number of lobes. What is real-
ly important is how far down these
lobes are with respect to the main
beam, because they represent addi-
tional signal and noise pickup as well
as lower gain.

Fortunately the NBS Yagi designs’
{an NBS 4.21 Yagi's E plane pattern is
shown in fig. 2) and other more
modern techniques,'' sometimes in-
volving computers,'? have improved
design parameters, especially on Yagi
antennas. Suffice it to say that it is
desirable for serious work to have side
lobes down at least 13 to 15 dB from

ANTENNA RADIATION PATTERN

fig. 1. “E”" plane plot of W2NLY/W6QKI
13-element 144 MHz Yagi. (See text and
references 8, 9, and 10.) Note that beam-
width in “E” plane is approximately 29.5
degrees, and that the first side lobes are
down only —10 dB. “H"” plane beam-
width is the same (plotted on ARRL
antenna radiation pattern paper.}

ANTENNA RADIATION PATTERN

form < ARRL

fig. 2. "E” plane plot of NBS 4.2%
15-element Yagi adapted from reference
7. Note that the beamwidth is 26 degrees
and “H” plane, not shown, is 29 degrees.
First side lobes are down approximate-
Iy —18 dB. (Plotted on ARRL antenna
radiation pattern paper.)

the main forward lobe. What isn't
always considered is that there may-be
numerous side lobes and therefore it
is desirable to have all side lobes — not
Just the first one — down as far as
possible, especially for EME operation.

VSWR. Antenna experts may tell you
that you don’t have to have a good
VSWR to achieve full performance.
However, VHF/UHFers have some
slightly different problems than HFers

do mainly because of mismatch losses.
Let me be more specific. In the typical
VHF/UHF station, 1-2 dB transmission
line losses are quite common. If your
antenna VSWR is 3:1, there will be an
additional mismatch loss of 0.5 to 0.8
dB."® Therefore, your actual transmis-
sion line loss will be 1.5 to 2.8 respec-
tively! Good VSWR is particularly de-
sired when two or more antennas are
stacked and fed with an in-phase
power divider. Furthermore, a mis-
match can frequently cause the noise
figure of a low-noise preamplifier to in-
crease since the preamplifier is no
longer “’seeing’’ the optimum source
impedance it was designed for. For-
tunately this parameter is seldom a
problem nowadays, since low VSWR
{1.2:1 typically) is quite common on
most VHF/UHF antennas in use.

Feed System. Most VHF/UHFers
agree that for best performance, an
antenna should have a balanced feed
system. Gamma and similar unbal-
anced matching systems can cause
problems such as radiation from the
feedline or assymmetry in the anten-
na pattern — two things we don't
want! In the last few years, | have been
doing some testing on various feed
systems for Yagi antennas. Over all, |
feel that the optimum feed system is
a “T" match with a built in A/2 coax-
ial type balun. Feed systems and
baluns are covered in detail else-
where'® so | will not spend any more
time on them im this column.

Wind Load. The modern VHF/UHFer
is starting to challenge the HFers when
it comes to antenna size. As a result,
more attention has to be paid to wind
survivability. Suffice Jt to say that the
optimum antenna should have the
least number of elements necessary to
attain the electrical specifications,
especially when stacking is employed.
Don’t forget that the wind load will in-
crease rapidly when a large diameter
stacking frame is used. In this respect,
it may be prudent when selecting Yagi
antennas to use the fewest number of
long Yagis rather than a larger number
of smaller models. Only by calculating
the overall wind load on the array’s can
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you be sure that your tower and rota-
tor willadequately support the antenna.

Structural Strength. It wasn’t too
long ago that VHF/UHF Yagi anten-
nas were almost always constructed
with heavy-wall tubing. Nowadays it
is becoming more popular to use vari-
ous lengths of thin-wall tubing. As a
result, more attention must be paid to
tubing diameter, wall thickness, tub-
ing overlap, and the hardware used to
connect sections of tubing. Often
overlooked is the fact that a 25-30 per-
cent smaller width square tubing may
have the same strength as its round
cousin. Square tubing is usually much
easier for the homebrewer to drill.
Trusses are strongly recommended on
long antennas especially where wind
and ice are prevelant. Never skimp
when choosing adequate size bolts
and nuts with lockwashers. Stainless
steel hardware, despite its initial higher
cost, is highly recommended because
it will nat rust out at the least desirable
moment!

Preventive Maintenance. One area
in which 1 think we are all lax is in pre-
ventive maintenance. Time should be
scheduled at least once a year for
checking all bolts and nuts for tight-
ness as well as cleaning corroded joints.
All connectors should be checked for
moisture or corrosion as well as coax
shield integrity. I've had good luck
keeping water out of connectors by
using ‘“Coax Seal.”® One problem
I've noticed over the years is ‘““center
pin creep,’”’ particularly on ‘N’ and
“LC" connectors, especially when ex-
treme temperature variations are en-
countered. After connectors are in
place for a while, and definitely where
some pulling or twisting is present
such as on a cable going around a
rotator, the center pins may push for-
ward or pull back. At the least oppor-
tune time the pin may disengage or
break the connector pin to which it is
mated.

There are two reasons why l've
covered so much background material
in this month’s column. The first is that

® Registered trademark of Universal Electronics,
Inc., 4555 Groves Rd., Columbus, Ohio 43232,
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fig. 3. Typical VHF/UHF antenna test range. {See text for explanation of R and H test

| wanted you to be aware of all the
areas that should be considered in the
selection of a VHF/UHF antenna,
whether it be homebrew or purchased.
The second reason is that certain para-
meters can be used to determine other
parameters. Furthermore, in some
cases you may be able to substitute
tests or just evaluate a data sheet
parameter to determine other perform-
ance data on an antenna but only if
these parameters are well understood!
Read on.

making measurements

Antenna Gain. This is probably the
parameter you are most interested in
testing. Gain can be measured on an
antenna range. (A typical antenna
range is shown in fig. 3.} A low-power
transmitter is set up at one end and the
antenna under test at the other end of
the range. The transmitter is usually
low power {1 watt maximum) with 1
kHz amplitude modulation. Typical cir-
cuitry has been published ¢ for 144
MHz, and other frequencies through
432 MHz can be generated using the
circuitry in my column in the March,
1984, issue of ham radio 7. Note that
the distance between the transmitter
and receiver, 'R, should be at least
2D?/A where D is the largest aperture
dimension of the antenna and A is the
free space wavelength in the same
units as D. | find that this yields only
a 1.0 dB accuracy and hence | recom-
mend 10D?/A, which should yield 0.2
dB or better accuracy. “H’” is the

height of the source antenna and is de-
scribed in detail in reference 2.

Basically what takes place is that the
antenna under test is compared to the
gain of a reference standard or anten-
na with a known gain, as discussed
earlier in this article. Then the dif-
ference in gain between the two an-
tennas is added to or subtracted from
the reference as required to obtain the
true measured gain. Many factors must
be taken into consideration, but they
are all well documented elsewhere.?-'®

] want to point out that many
VHF/UHFers have become quite com-
petent at measuring gain and their re-
sults have been quite instrumental
in making antenna designers ‘‘more
honest’* when it comes to gain speci-
fications. We are very fortunate here
in the USA in that antenna measuring
parties are becoming quite common.
They are usually held at various con-
ferences such as the Central States
VHF Conference, the West Coast VHF
Conference, the Eastern VHF/UHF
Conference, and more recently, at
the Dayton Hamvention (did | miss
anyone?), weather permitting of
course. Therefore, if you want to
measure the gain of your favorite
antenna, attend one of these gather-
ings and see for yourself how the tests
are conducted, as well as how your
antenna stacks up against the
competition!

So, you say, how do | measure an-
tenna gain without assembling all this
test gear? I'm glad you asked. There




is a way you can obtain reasonable
performance evaluation using your
own equipment. You'll note that earlier
| mentioned the importance of know-
ing the half-power (-3 dB) beam-
width of your antenna because it is the
most important parameter in terms of
actual antenna gain. Measuring the
beamwidth of an antenna is not a dif-
ficult task if you have a rotator with
reasonable relative accuracy in the
azimuthal plane.

[t almost takes longer to explain the
test procedure used to measure beam-
width than it takes to do the actual
test. The idea is to first peak your
antenna on a test signal such as a local
Amateur not on an obstructed path,
preferably near the frequency of in-
terest { £ QRM!). Note this reference
level on your receiver “S’’ meter. Then
rotate the antenna until the signal
drops by 3 dB or about one half an *’S”’
unit. This should be done as carefully
as possible to maintain accuracy. Care-
fully note the direction. Now rotate the
antenna toward the other direction,
through the peak, and note the half-
power point on the other side of bore-
sight (boresight as in “’straight ahead,”
and in this case, maximum response).
Subtract the readings to obtain the
true half-power beamwidth of the an-
tenna under test. Then check how far
down the first side lobes are and note
this value for future reference.

The easiest way to insure “S’’ meter
calibration accuracy of the half-power
point is to place a 3 dB attenuator pad
{as described below) in your IF line.
{(Note that attenuator accuracy is
usually easier to obtain at lower fre-
quencies). However, you can put the
attenuator at the antenna input to your
receiver if you have an accurate pad
for the frequency of interest. For more
accurate results, it is better to use
three separate 3 dB pads, one ahead
of, and one behind the reference pad
as shown in fig. 4. This insures that
the 3 dB reference is relatively unaf-
fected by any impedance mismatches
on the line.

An improvement in accuracy can us-
ually be obtained by reversing the pro-
cedure as follows: first place the refer-

@ -3d8 -3d8 -308 out
REMOVABLE
ATTENUATOR
-348 ~3d8
0d8
BYPASS
s1a o 2TPASS g
N R, . our
SA AR —AAA AAA
Ra
4) (‘ 4) () < <
SRe  SRe  SRe SRy SRy Reg
777

-3d8

Ry 18 OHM CARBON COMPQSITION RESISTOR

Ra 300 OHM CARBON COMPOSITION
RESISTOR

Si DPDT SLIDE SWITCH

NOTE: FOR BEST ACCURACY KEEP ALL
LEADS AS SHORT AS POSSIBLE.

fig. 4. Recommended calibration at-
tenuator: (A) with coaxial attenuator
pads, and {B) with homebrew switch-
able attenuator.

ence 3 dB attenuator in the line per fig.
4 and peak your antenna on the signal
of interest, noting the reading on your
"*S" meter. Next remove this attenua-
tor. The signal will increase, hopefully
by 3 dB, but the reading is not impor-
tant. Next rotate the antenna to either
side of boresight until the meter re-
turns to the original value before the
attenuator was removed. The rotator
directions indicated are the —3 dB
points.

If this test is too difficult or too time-
consuming to perform, you may want
to try a less accurate but faster meth-
od. Basically you modify the above
procedure this way: first peak the an-
tenna on the test signal and then rotate
the antenna in either direction for the
first null. Note the direction of the null
and rotate back through boresight for
the corresponding null on the other
side of the pattern. Subtract the
rotator readings. The antenna 3 dB
beamwidth is approximately 47.5 per-
cent of the difference between nulls.’®
For exampile, if the first nulls are 60
degrees apart, the approximate 3 dB
beamwidth is 28.5 degrees.

Finally we're ready to apply your test
results to see what the gain of your an-
tenna really is! Many years ago John
Kraus, W8JK, pointed out that the gain
of an antenna could be roughly ap-
proximated if the “'E’* and ““H’* beam-

widths of an antenna were known.?°
He also noted that the method was ac-
curate only if the antenna beamwidth
is narrow (less than 27 degrees}, the
side lobes are low {(greater than 30 dB
down), and the feed system is highly
efficient. The equation he derived is:
41253

G = m* (1)
where G is the directivity gain as a
numeric {Gain in dB = 10 log19G)
over an isotropic antenna and O and
Oy are the antenna — 3 dB beamwidth
in degrees in the horizontal and vertical
plane.

Over the years this equation has
been widely accepted by the profes-
sional antenna community where —20
to — 30 dB side lobes are quite com-
mon. This formula also seems to be
usable over a much greater range of
beamwidths than originally intended
with surprising accuracy if the side
lobes are fow. | have noticed that if you
use the following equations, you can
also account for side lobes and thus
improve accuracy even further.

38400

G = m for — 25 dB side lobes (2)

G = 3399  for —20 dB side lobes  (3)
O x 6y

G = 32600  for — 15 dB side lobes (4)
Op x 6y

G = _30000  for — 10 dB side lobes (5)
8 x6y

To save you some time and math |
have drawn a graph (fig. 5) which in-
cludes not only the answers to eq. 1
directly in dBi, but also includes the
answers to eq. 5 for —10 dB side
lobes. You can easily interpolate for
intermediate side lobe levels or just use
the appropriate equation above.
Let's take a few examples to see
how this system works. In fig. 1, we
see that the beamwidth of this once-
popular Yagi antenna is approximate-
ly 29.5 degrees and the side lobes are
down approximately —10 dB. Now
locate 29.5 degrees on the graph in
fig. 5. If we were to ignore the side
lobes (as the original authors did in re-
ference 8), and use the upper line, the
gain would be 16.8 dBi or 14.65 dBd.
However, if you account for the side
lobes per fig. 5, and therefore use the
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fig. 5. Beamwidth versus gain for antennas with square aperture and — 30 dB side lobes
or —10 dB side lobes. {See text for example shown.}

lower line on the graph, the gain is only
15.4 dBi or 13.25 dBd, a gain figure
that was often measured on this Yagi
on a good antenna range.

Next let’s look at the NBS 4.2 4 Yagi
in fig. 2 which has a 26 degree beam-
width and — 18 dB sidelobes. Using
the upper line on the graph for no side
lobeswe see a gain of 18 dBi or 15.85
dBd but using eq. 4 for 15 dB side
lobes we obtain 16.83 dBd or 14.58
dBi. So you say NBS claims 16.35 dBi
or 14,2 dBd? Well, I've left out one
small factor. Some antennas do not
have the same beamwidth in both
planes. The error, however, is usually
slight for antennas with rectangular
apertures such as the Yagi. The “H”
plane beamwidth for the NBS 4.2 1
Yagi is actually 29 degrees. If we go
back and recalculate these numbers
using eq. 4 we obtain a gain of 16.35
dBior 14.2 dBd. Not bad accuracy for
just using simple -equations!

As you‘ve probably surmised, you
needn’t go through all this testing if
you have accurate antenna data. In
this respect, the commercial antenna
manufacturers and Amateur designers
usually include beamwidth data since
it is easy to measure accurately. Now
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you can checkthe gainfigures claimed
and see how honest they are! (Always
make sure that you use the correct
data since some sources quote half-
beamwidth. In this case, just double
the number and proceed as shown
above. And remember, is the gain
quoted in the optimistic dB/ figure or
the lower dBd?

Other Testing. The front-to-back
ratio can be tested using the methods
above but may be influenced by local
reflections and the accuracy of your
rotator. If it is over 15 to 20 dB down
from the main lobe, it is probably ac-
ceptable. VSWR, on the other hand,
should always be tested before the
antenna is raised to its final resting
point as mentioned in the next section.
Use a good VSWR indicator, not the
"Monimatch’ type. | recommend that
you buy or borrow a Bird model 43 or
equivalent with the appropriate power
slug. If VSWR is not 1.2:1 or better,
try to adjust the match until the op-
timum is attained. If it's above 1.5:1,
you probably have trouble and better
find the problem and fix it before plac-
ing the antenna in its' final location!

Caveat Emptor. Sometimes commer-
cial manufacturers make errors. This
can sometimes be irritating even when
the problem is simple and easily de-
tected, such as in the case of a miss-
ing part. It's the undetected errors that
cause real inconvenience — such as a
wrong element length, for example, or
a hole drilled in the wrong place in the
boom. It is very easy to assemble di-
rectors on a Yagi improperly when the
elements do not taper in a linear
fashion. Nowadays most antenna man-
ufacturers include mechanical draw-
ings with element lengths and spac-
ings clearly marked. After final anten-
na assembly check carefully to see that
all dimensions agree exactly! If they
don’t, try to locate the source of the
problem. If it is not obvious, contact
the manufacturer and get the problem
resolved before you put the antenna
on a tower.

Let me share with you some prob-
lems I've encountered over the years
so that you’'ll be alerted to things that
can and do happen. One manufacturer
copied another’s design, forgot to cor-
rect the element lengths for a different
elementattachment method, and there-
fore had very high side lobes. Another
drilled a boom improperly and thereby
placed one director several inches off
the proper location, causing high
VSWR and poorer pattern. Another
apparently had a mechanical reson-
ance in the boom. The forward boom
section would vibrate at certain wind
speeds and eventually fall off because
of metal fatigue. This was easily cor-
rected by placing some weight inside
the boom to dampen the effect.

One manufacturer uses end caps on
certain elements. Neglecting to use
these or having them fall off after
mounting causes VSWR to increase.
Some manufacturers use connectors
that are screwed in place; during as-
sembly, check these to make sure they
are properly tightened. Another recent
problem was a connector plate that
was reversed during manufacturing
and hence caused the antenna phase
to be reversed by 180 degrees. This is
not a problem with a single antenna,
but a null on boresight can occur when
the new antenna is stacked with a pro-
perly built model.
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anomalies could have been noticed bY EIA Standard RS-329A. 18. Richard T. Knadle, K2ZRIW, " Antenna Ratiometry,"
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Prices and Availabilily Subject to Change

ICOM IC-27A
25H Wilh Free Memory Backup Call
745 Amazing Transceiver $869.00
IC-24T $215.00
JAT/AAT Handhelds 235.00
454 440MHzZ 1500
R7T1A New & Improved Receiver Call
KLM !
Oscar Anlennas in Stock. Call for Prices
— e KANTRONICS
YAESU FT-757GX The Interface Il. The brand new compulter interfsce for
CW, RTTY, ASCIl. Softwars Avsllable for VIC20, C-64,
:ggiaz-“lz;ular Vertical $119.00 :N:"E's::“m' 'I':DOCA 'I't::m‘
mior ware Now Aval
CONNECT SYSTEMS KEN-PRO
z'l.‘l‘:':l'll:.‘:-:::‘:" " $425.00 KA-500 Elevation Rotator §179.00
LARSEN
A3 Tribander 3EL $215.00 NLA- 150 MMS/B Wave 2M Mag M1 $39.00
;:a;m:?;a;:;m 14EL 2M 5 lx-;’?aﬁ ] C
1228 New Compuler Interface w/AMTOR all
Illjl"-::iupﬂr Boomer 18EL 2M 88.00 1224 New Cumsulnr Intertace Call
313 VHF Conv lor HT $36.00
TEN-TEC 2591 SANTEC ST 142 CN-520 18-60 MHz SWRIPwr Mir $63.00 Very Large Stock of MF.J Products. Call for Discount Pricing
CN-6208 1.8-150 MHz SWRIPwr Mit 110.00 MIRAGE
AEA CNB30 140-450 MHz SWR/Pwr Mir 129.00 D24N 440 MHz Amp $179.00
CP-1/C-64 or VIC-20 Software Package Call CNT20B 1.58150 MHz SWR/Pwr M1t 150.00 D1010N 440 MMz Amp 279.00
MP-20 or MP-B4 Interface Package $129.00 ENCOMM (SANTEC) B1016 10-160 AmpiPreamp 245.00
AMT-1 Amior/RTTYICW 449.00 5T-142, 222, 442, Also Stocking KDK FM-2033 B3016 30.180 Amp/Preamp 199.00
ALLIANCE The Handhelds Still Offering the Most Faatures SHURE
HD73 (10.7 sg. ft.) Aotator $99.00 Call for Your Discount Price 444D Desk Mic $55.00
U110 Small Elevation Rotator 49.00 HAL TEN-TEC
AMERITRON CRI 200 Compuler interface $270.00 The lantastic Corsair $1020.00
:;ﬁgﬁi! Amp $599.00 ﬁﬁ:lt:zll)"Comnulnr Interface 22500 2510 Oscar Transverter ». 42500
- Avallabl
ASTA 57 Amp Power Supply $49.00 TH7 DXS TEL Tribander $439.00 ﬁ;féﬂ:;g’::‘n e
RS10A 7.5-10 Amp Power Supply 50.00 THS MK2S SEL Tribander 389.00 ML 180V 3 ot 10/160W Praamp $205.00
RS12A 812 Amp Power Supply £9.00 Explorer 14 Tribander 279,00 HL 160V 25/160W Preamp 269.00
RS20A 16-20 Amp Powsr Supply 89.00 CD45 8.5 sq. 1. Folator 129.00 HLYOU 10/BOW UHF Amp/Preamp 305.00
AS20M 1620 Amp wimeter 109.00 Ham IV 15 sq. 1. Rotator 199,00 HLB2V 10/80W Proamp 139.00
AS3SA 26.35 Amp : 135.00 T2% 20 sq. . Rotator 249.00 HLASU 10V45W UHF AmplPreamp 175.00
RS3I5M 2535 Amp wimater 149.00 Free Shipping on all Crank.up Towers YAESU
RAS50A 3750 Amp 199,00 1ICOM FT-880 Compulter Aided Xcwr Syslem $1289.00
RS50M 37-50 Amp wimeter 225.00 IC-02AT Now Avallable $315.00 FT-757GX Super Bu 740,00
AZDEN 27A New Ultra- Small 2M 335.00 FT208R 2M Handhold 265.00
PCS4000 2M mobile rig $280.00 271H 100W All Mode ‘cﬂ}: FT-726R Triband Xcvr GCall
BENCHER 4T1A Deluxe Base Xcvr a n
BY-1 Paddie/BY-2 Chrome $30.00/48 .00 751 Ultimate Transceiver 1200.00 Aibin b a2 o
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MISSOURI
RADIO CENTER

PKENWOOD

TS 930S

R2000

Gen. Cov. Rcvr.
W/memories

TS 430S

Now a general coverage
receiver/ham band trans—
ceiver at an affordable

price.

TR 7950

45 Watts! Multi-featured.

1-800-821-7325

TW 4000A

2M & 440MHz “Dual-Bander”
25 watts on both bands.

Call for YOUR Low Price!

TR 2500

Full Featured
2M Handheld

UPS Brown Paid on
TR 2500

2900 N.W. VIVION RD. / KANSAS CIT¥, MISSOURI 64150 / 816-741-8118

APPLIED INVENTION

GaAs Fﬁ's Qyurrsuusﬁl

144 MMz — 12 GHz lowest noise and bes! price available
MGF1100—Dual Gate MGF1202
MGF1203 MGF 1402
MGF1203 MGF1404
MGF1412 MGF1801
Fult Data and Prcing in Corrent Catalog

MITSUBISHI X BAND MITSUBISH! GaAS FET DRO Modules — Gold

FO-1010X 10 4 GHz. 1 5mw out. UER100 Flange $3937

FO-1210Y 115 o 12.0 Gz, UER1 20 Flange $39.37

* FO-UP1IKF  Compleie Heterodyne Ax. 10 468 GHr LD $36 22
Can be used for 12.5 Gz terrestrial and DBS

* FO-DP1INF “DPLEXER" Transcenver Module 4305

* X/Band 15 6BG the cas! horn antenna (UER00) $1785

AL THE SOURCE for RETICON Universal Audis Active Fiters
WS629 digitaity programmed swilched capacitor audio htter $ 785
MSE21 dual sechon ressstor programmed SCF $ 651
M5627 quad sechion resssion programmed SCF o7
Appheation notes § 200
OFTOELECTROMICS — MITSUBISH Lasers and Avalanche PIFs
High Dutput IRLEDS. PIN Photodiodes. I Phosphor Screens
BPOLAR POWER TRAMSISTORS FOR $00.1256
MRAF 901 Substiute 25C276, Fi=TGHz, 2 208NF g 106H7 §$150
NEC 64535 dirnct replacement Siemens BP0 T4 § 9EE
UMF and Microwave Low Less Capaciters
Small sgnal and fransmiting type Chs
Leadiess discs. Fesdifrought
STRIPLIME SHUTTLE TRIMMERS (VOL TROMCS)0 125 058008 § 3134
-0 SEALED CERAMIC PISTOM TRIMMERS (V0L TROMCS) 0 6.9 Opf § 3 58
SAPPHIRE TRIMMERS Johanson 0.4 2 SpF $ 947
For WA2GFP preamp Sprague 06 4 SpF $ 947
Thermo Electrc Heat Pumps & Sub Miniature Cryogenc Fefngerators
IM G250 plass/the PC board 0.031 and 0 062
E F_Johnson SMA Connecion
WAZGFP 2304 and WGPD 1296 Preamp Kits
PROMPT SERVICE SEND FOR CATALOG MINSMUM DRDER $5 00
VISAMASTERCARD Accepted CASH prepay take 5% decount
SAH * ITEMS (UPS) $3.75  ALL OTHER ITEMS §2 50 (151 CLASS)
NY STATE RESIDENTS ADD 7% SALES TAX

R.D.2 ROUTE 21 HILLSDALE, NY 12520
518-325-3911
v 114

Dut performes Mational MF 10/
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R-390A HF RECEIVER

Famous military receiver
covers 0.5-32 Mhz AM-
CW in 31 one Mhz bands
using mechanical digital
tuning. 455 Khz IF; has
four Collins mechanical
filters for selectable 2-4-
8-16 Khz bandwidth. 100 Khz calibrator; BFO. No covers.
115/230 VAC 60 Hz, 10%2x19x16%", 95 Ibs. sh. (UPS
in 2 pkgs.). Used-reparable $215. Checked $335.
Manual, partial repro $15.

CV-1982/TSC-26 SSB CONVERTER, compat-
ible with R-390A and other rec. Used-reparable, $155.

RYCOM R-2174/URR, selective voltmeter used
by military as 1.0-420 Khz AM-LSB-USB receiver;, 0.1-
3-10 Khz seleclable bandwidth. Built-in speaker. 9x19x
77, 25 Ibs. sh. Used-reparable $125. Checked $195.
Prices F.0.B. Lima, 0. = VISA, MASTERCARD Accepted.
Allow for Shipping = Send for New FREE CATALOG '84

Address Dept. HR « Phone: 419/227-6573

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

ALL BAND TRAP ANTENNAS!
R

PRETUNED - ASSEMBLED M FOR ALL MAKES AM -
ONLY ONE NEAT SMALL L ATEUR THANSCEIV%RSP

ANTENNA FOR ALL BA- GUARANTEED FO!
NDSI EXCELLENT FOR WATTS SSB INPUT FOR
APARTMENTS! M- NOVICE AND ALL CLASS

PROVED DE SIGNI AMATEURS!
COMPLETE wnh 90 fn. RGS58U-52 ohm feediine, and
PL259 connector, Insulators, 30 ft. 300 Ib. test dacron end
, cenler connector with bullt in lightning arrester and
u-lk discharge . Low SWR over all bands -Tuners usually NOT
NEEB( Can be used as  Inverted V's - slopers - in attics, on
fiding tops or narrow tots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

B80-40-20-15-10 - - 2 wap - 104 11. -Model 998BUC . $99.95
40-20-15-10 — 2 trap == 54 1. -Model 1001BUC .. $98.95
20-15-10 meter- 2 trap=- 261t - Model 1007BUC. . $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 9AM - 6PM
week days. We ship in 2-3 days. ALL PRICES MAY INCREASE
SAVE - ORDER NOW! AR grtennas guaranteed for | year.
10 day money back trial If returned in new conditionl Made in
USA. FREE INFO. AVAILABLE ONL Y FROM

WESTERN ELECTRONICS v 219

Dept. AR- 5 Kearney, Nebrasks, 68847

..Iulv 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

means upgrading is as easy as 1-2-3.

cellent accommodations.

Courses offered are:
Novice to General
General or Tech to Advanced
Advanced to Extra

the exam questions.

Gl PETERS, K4DNJ, Director

1 Oak Hill Academy Amateur Radio Session
1 Box 43

1 Mouth of Wilson, VA 24363

| Name Call

: Address

1

| City/State/Zip

Ower 25 years of successful teaching experience
Your vacation is spent in the beautiful Blue
Ridge Mountains of Virginia with expert in-

structors in friendly surroundings and with ex-

Oak Hillalso has a ham lab set up for all to use.

Learn — don't just memorize the answers (o




The Problem Solver...

The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc.

does more than provide accurate rf measurements. Testing of

transmission lines, antennas, connectors, filters and related

components can reveal unknown problems and assure

optimum equipment performance.

The 81000-AK Wattkit features this easy-to-read RF

Wattmeter (pictured here), with its optional carrying case and
an array of elements and
accessories. Coaxial
Dynamics elements can he
purchased separately for
use in other manufac-
turer's Wattmeters. For
more information on the
81000-A Wattmeter or any
of the complete line of
Coaxial Dynamics RF
products and OEM com-
ponents please contact
Coaxial Dynamics, Inc.

| COAXIAL
53 | DYNAMICS, INC.

15210 Industrial Parkway, Cleveland, OH 44135 « (216) 267-2233
Outside Ohlo, WATS: (800) Coaxial, Telex: 980-630

ORR BOOKS

BEAM ANTENNA HANDBOOK
by Bill Orr, W6SAI

Recommended reading. Commonly asked questions like: What is the best
element spacing? Can different yagl antennas be stacked without losing
performance? Do monoband beams outperform tribanders? Lots of construc-
tion projects. diagrams, and photos. 198 pages. ©1977. 1st edition.

[JRP-BA Softbound $7.95
SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, W6SAI

Learn how 1o build simple, economical wire antennas. Aparimen! dwellers
take note! Fool your landlord and your neighbors with some of the *‘invis-
ible"* antennas found here. Well diagramed. 192 pages. ©1972

[JRP-WA Softbound §7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by William I. Orr, W6SAI and Stuart Cowan, W2LX

HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS
BUILD AND DESIGN YOUR OWN AM FM, CW,
OR SSB RECEIVERS, TRANSMITTERS AND ETC
WITH OUR MINI-LINEAR CIRCUIT KITS
All kits Come Complete With Etched and Drilled Circuit Boards
and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. (w380 1.2 Wans & 16 QMM Output $4.95
AFP-1 AUDIO PREAMP. tua auto Preamp — For Mse £ $3.95
BMD-1 BAL. MIX. LM 1496 Mixer — S B Moguitor Tuned Outout 3995
DET-1 AM DET. Am Envelope Detector Wih AGC Output $3.95
DET-2 FM DET. LM 3065 Fht Detector (455 KnZ or 4-11 M2 $7.95
DET-3 SSB DET. LM 1496 5S8 Detector (Neads OSC. 1 or OSC-4) $9.95
DET-4 DETECTOR CW/SSB using a dual gate FET transistor $4.95

- 3 0 DB Gam, Uptonal AGC 1455 KHZ a1 911 MHZ) 695
Contains lots of well lllustrated construction projects for vertical, long wire, IEA=1 | AME: CA302630 05 Gany Optondl AGC 1485 1 ¥ $
and HF!VI:F beam anh\znnas':.'_eTlrnml-?I is an honest jufgmenl of aglaﬂna gain FLS-9 SSB FILTER 9MH2/2 1 KHZ BW with USB XAL for 3501 $49.95
figures, information on the best and worst antenna locations and heights, a ~A 302 B Gain 1- 100 MHZ Dpbonai AG A
|o?1g look al the quad vs. the yagi antenna, information on baluns 0 o IFA-2 IF AMP. cA302630 08 Gain 1100 MHZ Opsonsi A & $6.95
10 use “m?ﬁ and new ;;;:rdnutinn on the popular Sloper de D:ah}la Loop MBA-1 FREQ. MULT. Tuned Output Butter Mut-Amgiter To 250 MHZ $5.95
antennas. The text is on proven data plus practical, on-the-air exper- y OO RS0 NGt A ;
ence The Radio Amateur Antenna Handbook will make a valuable and often OSC-1 CRYSTAL OSC. o MezH $3.95
consulted reference. 190 pages. ©1978. OSC-2 CRYSTAL OSC. 0v 18:200 MHZ Tune Output $4.95
CIRP-AH Softbound $7.95 PSV-1 POWER SUPPLY (1723 Won ass Trarsstor Jamsmax $7.95
ALL ABOUT CUBICAL QUAD ANTENNAS PLL-2 TONE DETECTOR (Ms67 PLL Tone Deector $5.95

by Bill Orr, WESAI
The cubical quad antenna is considered by many to be the best DX antenna
because of its simple, lightweight design and high performance. You'll find
quad designs for everything from the single element to the muiti-element
monster quad, plus a new, higher gain expanded quad (X-0) design.
There's a wealth of supplementary data on construction, feeding, tuning.
and mounting quad antennas. 112 pages. ©1977
[JRP-CO Softbound $6.95

Please add $1.00 to cover shipping and handling.

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048

RF/MIX-1 RF-AMP/MIXER CA 3028 — Tuned AF AMP/Moer 1 100MHZ - $7.95
RF/MIX-2 RF-AMP/MIXER 31204 Tunea RF AM/Muxer 1 — 250 MHZ $7.95
VCO-3VARIABLE HI STAB.OSC. varactor tuned 400 ta 600 kht output $7.95
VCO-4 VARIABLE HI STAB OSC. varactor tuned, 310 20 Mz output $7.95

Add $2.00 For Shipping & Handling — Send For FREE Brochure
SENDS200 FORFULL MANUAL WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND TRANSMITTER HOOK-UPS
MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.O.BOX 717, HIALEAM, FLA, 33011 » 117
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found a 1/8" clearance on the
swedged guide, he placed
a red tag of rejection on
this tower and made

This tower is ready for
shipment to one of our
customers, or is it?
If we were an

ordinary tower sure it was corrected
company, this to 1/16" before he
tower would stamped his final
have already approval for
been sent. shipment.

We are not Every
an ordinary employee
tower company at Tri-Ex
and that is knows that
why this tower the reputa-
did not go tion you estab-
out. lish in an industry

is what will make
or break his com-
pany. That is why

Tri-Ex has been in bus-
iness continually since 1955,

We have the best
quality control in the
“business and we are

not afraid to say so. That
is why when John Pasillas

When you purchase your tower from Tri-Ex, you
can be assured that all welds have been done by
certified welders, all construction and galvanizing
has met ASTM standards, all towers have been

~N

> Fox Tango
Filters

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 set 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
7553-B/C, and some 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 gel the complete informa-
tion on FT filters to fill optional
spots, replace your present tired or
inferior stock unils or supplement
them with Fox Tango Filter-Cascad-
ing kits. If you phone you can order
at the same time; we accep! VISA/
MC or ship C.0.D.

constructed in precision jigs, all steel has been
tested for carbon content and tensil strength.

When it goes to shipping, John is ready.

GO FOX-TANGO — to be SURE!
Ask the ham who has one.

FOXTANGO CORPORATION
Box 15944 Dept. H
West Palm Beach, FL 33416
Telephone: (305) 683-9587
Dealer inquines invited

Introducing Tri-Ex's new DX-86
— 86 feet tall, 25 square feet in
a 50 mph wind.

Call you local dealer for details.

When you decide on Tri-Ex
you have many models to

choose from. . 145

FOR ADDITIONAL INFORMATION WRITE TO: — —
«@» Capper Con Conrp. @&
POULTNEY, VT. 05764  B02-287-1055
WE LIKE TO WIND COILS—TRY US
COILS FOR HOMEBILT
Sardine Sender B0 Meter ORP Aig

STACKED:
Light, medium, heavy duty
10 feet and up.

QST O’ T p 15 £9 .00
QAP Transmatch-25 Watt Max
= x ARAL Handbook p 350 750
Tuna Tin 2-WAS 40 Meter Transmitles
QST May 7Tép 21 578

CRANK UPS:
Light, medium, heavy duty
25 feet to 88 feet standard.

Mini Misor's Dream Receiver
QST Sep 76p 21

20 Meter Direct Conversion Recever
CORPORATION e
Amplifier lor HW-B QRP Transcanet
QsT

7182 Rasmussen Ave. Apt '79p 18 1360

13.7%

armonic Filter (lor above) per band 5.00/
Visalia, Calif. 93291 frobierischbnet el
59 Sep '79p 23 9,50
Prices include stage
SPECIAL TOWERS: P.O. Box 5009 i,

Got POWER into yout antenna. See ARRL Handbook p. 585 or 19800 6-20

Visalia, California 93278

Sky needle, Clementower T4 impedance 1250

37 feet to 180 feet & higher (209) 651-2171 et il ”::: o) T

100KW.-—4'1, 61, 9:1 orf 11 (pick onej B.50

k v 29 j Many other intaresting coil kits in o« st NEW LIST 5C You must send a
s Iy e 10 receive ourL\uhul list - 1
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DX
FORECASTER

Garth Stonehocker, KORYW

sporadic-E propagation

In summer the overhead sun fills the
lower ionosphere with ions which sup-
port short skip propagation, even mul-
tiple short skips. The geomagnetic field
clusters these ions into cloud-like
patches known as sporadic-E (Eg). To
make best use of E; DX openings,
which are enhanced from late May un-
til mid-September, a short review is in
order.

E; is a thin layer of intense ioniza-
tion about 60 miles (100 km) above the
earth. It gives rise to strong, mirror-like
signal reflections over short-skip dis-
tances of 600 to 1200 miles (1000 to
2000 km). Signals remain strong for
about a half-hour up to a couple of
hours after the onset of the first strong
signals, on the average; they're gen-
erally stronger than long-skip. Station
location also determines how strong-
ly the sunspot/geomagnetic distur-
bances affect sporadic-E propagation,
with mid-latitudes the least affected
and equatorial and polar paths the
most. The highest frequency propa-
gated by Eg occurs at local noon, since
it follows the sun across the sky. How-
ever, the highest probabilty of occur-
rence is near sunrise and again around
sunset. These two characteristics of Eg
affect short-skip openings differently.
Openings on the higher-frequency
bands occur near local noontime; the
lower bands tend to have openings
near sunrise and sunset.

Because Eq is related to the summer
sun, the best locations for these Eg
openings are in the Northern Hemi-
sphere from June through September
and in the Southern Hemisphere dur-

ing their summer, December through

March. The best Eg is on either side of
the geomagnetic equator; it's especial-
ly good where the geomagnetic equa-

~ tor is furthest from the geographic

equator and during geomagnetic dis-
turbances. These special areas are
Southeast Asia in the Northern Hemi-
sphere and South America in the
Southern Hemisphere, with the former
the better of the two.

To look for E5 openings on the high-
er-frequency bands, monitor beacons
on 6 and 10 meters and CB channel 19.
Also monitor unused TV channels 2
through 5 for 6- and 2-meter openings.
The lower bands don’t need beacon
monitoring because Eg openings (sun-
rise and sunset) are available most
nights.

last-minute forecast

A slight solar flux increase, with the
possibility of a few flares about May
18th, should enhance DX on the high-
er-frequency bands {10-30 meters) the
third week of the month. During the
first and last weeks, look to the lower
frequency bands (40-160 meters) for
the best DX. Long periods in which the
geomagnetic field will be disturbed are
expected around the 1-9, 13, 23-26,
and 31st.

An annual eclipse of the sun begins
on May 30 at 1354 UTC near Hawaii,
but stretching from the equator to
Canada. It then crosses the Americas
to Europe, stretching from northwest
Africa to Norway, where it ends at
1935 UTC. Maximum duration is 62
seconds as it swings through the path.
You might try some DX propagation
experiments and compare your results
to propagation or DX the day before
and after.

The lunar perigee and full moon, of
interest to moonbounce DXers, occurs
on the 12th and 15th of this month. An
Aquarid meteor shower of interest to
meteor-scatter . and meteor-burst
DXers peaks between May 4th and
6th, with rates of 10 and 25 per hour
for the northern and southern hemi-
spheres, respectively.

band-by-band summary

Six meters will provide occasional
openings to South Africa and South
America around local noontime by
short-skip Eg.

Ten and fifteen meters will have many
short-skip Eg openings, and long skip
during high solar flux to most areas of
the world during daylight. Some trans-
equatorial openings associated with
disturbed ionospheric conditions may
occur in the evening hours.

Twenty, thirty, and forty meters will
have DX from most areas of the world
during the daytime and into the eve-
ning hours aimost every day, either
long-skip to 2500 miles (4000 km) or
short-skip Eg to 1250 miles {2000 km)
per hop. The length of daylight is now
approaching maximum, providing
many hours of good DXing.

Thirty, forty, eighty, and one-sixty
meters are all good for nighttime DX,
On many nights 30 and 40 meters will
be the only usable bands because of
thunderstorm QRN, but signal
strength via short-skip Eg may over-
come the static when Es is available.
Although E; is scarce in May, it should
occur often the following two months.

NP
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0100 2015 {15 (10]20{ 1010 | 15 701 20 | 15 | 15120*{20 | 10 |10 |15 |f o) § #o0)l 20120 | 15|15 |20 | 10 {10 {15
0200 20115 {20 10|20 | 10|10 {15 00|20 [20*] 20120 (20 |10 110 |15 || s00| Jo00]|{ 20|20 | 20|20 {20 | 10 {10 |15
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ham radio

The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during ‘normal’ hours.

*Look at next higher band for possible openings.
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Actual slow motion frames from Ham MasterTapes

3. In slow motion it's dazzling

2. Lee discharges cap

4. Wow. Can we see it again?

You've never seen this, like this,
before this!

And you can see it—in color—again and again
when you own the N2NY Ham MasterTapes.

Ever see a cap discharge in slow motion? You will on
Ham MasterTapes. Ham MasterTapes can perform the
dozens of complicated demonstrations necessary for a
beginner's understanding of Ham Radio Theory

Finally, a step-by-step course in Ham Radio Theory
is available on color videotape. The Larry Horne N2NY
Ham MasterTapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape

[ Video Graphics highlight important details.

(] Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class

The N2NY Ham MasterTapes give you a basic
grasp of concepts that build theory background-—not
only for passing the FCC tests, but for understanding
electronics

The hobby has long needed better, clearer, high-
tech teaching aids to help newcomers into our wonder-
ful world of Ham Radio.

These six-hour tapes cover completely all the ma-
terial needed to understand Novice and Tech/General
Theory and operations, and include the new 200-ques-
tion FCC syllabus used beginning September 1983

Only $199.95. Order direct and specily Beta or VHS
format. Call or write: Larry Horne, N2NY

[] Working examples of every ham
radio component, device, or system
covered in the FCC guide can be
clearly understood.

Ham Masterlapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

Ham Masterlapes
136 East 31st Street
New York, N.Y 10016 212-673-0680

148 £ 1983 N2NY Productions. Ine



Get Your Best Deal ...
Then CALLUS ... TOLL FREE!

1 - 8 o o = 2 3 8 = 6 1 6 8 (In Tennessee, call 901-683-9125)
Nwo D D When you call, talk to a Qualified Ham Operator!
KE (Ask for MARSHALL, KU40O, or BILL, WATNP)
@ ICOM AUTHORIZED DEALER FOR: Kenwood, ICOM, WE
Drake, Ten-Tec, Santec, MFJ, Astron, AEA, Mirage,

B&W, Hustler, Cushcraft, Larsen, Hy-Gain, and TRADEI
After the sale, others. ... PLUS CURRENT USED GEAR o

Call for free appraisal

mcans | Memphis Amateur
Electronics, Inc.

Monday-Friday, 9 to 5,
1465 Wells Station Rd., Memphis, TN 38108 Saturday 9 to 12 (Central Time)

» 1712
TOWERS || ( 11 e pubicat
y . . .
is Publication
it ,.,.,ﬂ.mgrgmﬂmmw .., is available in

Crank-Up o TELESCOPING (CRANK-UP)
Model T-50H * GUYED (STACK-UP)
e TILT-OVER MODELS
Easy to install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

Microform.

STATE OF

THE ART
Gver 36 types aluminum The 1984 Edition of The Radio University Microfilms
and steel towers made Amateur's Handbook carries on International

specials designed and
| made—write for dpla_l_l_s.__

the tradition of the previous edi-
tions by presenting 640 pages of
comprehensive information for the
radio amateur, engineer, tech- st
nician and student. Paper edition: Street

$12 in the U.S., $13 in Canada, Ciy
$14.50 elsewhere. Cloth: $17.75in i
the U.S., $20 elsewhere. In X0 Ndirth Zeeh Rivad
U.S. funds. T or. My 4R108

..
SPECIAL
Four Sectlion 50 Ft.
Van Mounted Crank-Up
Aluma Tower

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

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN ST.

NEWINGTON, CT 06111




Features
never before
available in
one handheld.

Made in the U.S.A. And it's priced right.

The Ten-Tec 2591 offers
everything you've ever
wanted in a 2-meter
handheld.

* Memory Lockout permits the scanner to
temporarily bypass channels for quick
lockout of busy frequencies, yet retain them

BUTTEIFIN uT -
ELECTFDNICS
COMPANY .

o -

in memory for normal operation on demand
* 10 Memories with stored offset. Channel 0
accepts any non-standard offsel * Modifiable
Band Scan without complete
reprogramming. Scan any section of the
band within user defined upper and lower
limits in steps of 5, 10, 15, 25, or 30 kHz.
Change step size, upper and lower limits
independently. Manual Scan also up or
down, in 5 kHz steps # Selectable Skip or
Hold » 2.5 Walts or .4 Watts « Covers
143.5-148.995 MHz « LCD Readout with
Back Light = Quick-Release 450 mAH
NI-CAD Battery Back * 16-Key Dual Tone
Encoder, built-in » LED shows battery
status and transmit mode * Designed and
Manufactured in Tennessee. And it carries
the famous TEN-TEC one year warranty.
Put it to work for excellent 2 meter
performance.

= 2mcY Model HFBV
T rombo

ne’

See your Ten-Tec dealer or write for
details.

1r.1 TEN-TEC N
SEVIERVILLE, TENNESSEE 17862

PUNCH THRU THE PILEUPS
WITH 10X MORE TALK POWER

Incuglsed talk power: gp 1o ALSO IN STOCK:
15 dB, adjustable (10 dB rec- 1

ommended under most oper- Kits for HF, VHF & UHF
ating conditions) Test Equipment Kits

Maodel HFBY
50 thrcngh
5 band trap’ ver

wer Decomber 811 16 3
wavw, retrofin kits 1or rermaming WARK
Heght 26 17 B matars guving

recnred i most installanons

ounding and

lewwvent possible SVWH Hoght 9 8 W2 98 mators

Model ZMCV-5 “Super- Trombone ™ — Same

) M tvanced leat os a5 the basic 2ZMCV but : Frequency response: 350 Toroids. Rods & Beads
s " ”‘."- it -:r-"‘- § I::'H:r Hz — 2.4 kHz at 3 dB down Resistors & Capacitors
{ N st ";:m” a";."" bBaeionls (200 Hz — 3 kHz at 12 dB Antenna Components
vy i Hewght 15 75 ftué ALY -.. dUWI‘I]
All BUTTEANUT ANTENNAS use stanipss steel SPLIT- | ﬂ‘ ol Harmonic Distortion: Less -
hardware and are quaranteed for a full yeor For further L. ; than 12% at 1 kHz with 1 See Catalo
forr VO -.1-.‘|rul<>lh4-r HIJTH‘:INUT :...-l-u-r-_. B‘“ND ‘!__ dgréhppi:g " 0 !
write for our FREE CATALOGH SPEECH Requires 12 Vdc at 200 mA
BUTTERNUT PROCESSOR  hr 8/79 1984-85 CATALOG 50¢

ELECTRONICS KIT $69.95
405 E. MARKET STREET
ot ) RADIO(1T

plus $2.50 shipping & handling
Box 411H, Greenville, NH 03048
(603) B78-1033

» 195



—— MNANUAL MODE—
BANK 1 CHANMELS  (1-20)

T i W g

:‘ﬁi& " M, 5,

“"iﬁi i I T
il “piy, w140, g

To  selecy

2 channe| [
e R ¥

ln%LMfil mi

Starting today, we're
scanner radio on its ear.
we've forged ahead—way ah
in radio frequency and digita
technology. i o
Introducing the Ry
Bearcat® CompuScan™ 2100.

It's the first scanner radio
designed to put the power of a
personal computer to work for you.
Now you can scan up to two hundred
channels. Stack levels of priority so
you'll hear vital calls in order of
importance. Automatically search,
store and count transmissions for
accurate "pictures” of activity
within frequency limits you select.

And with automatic video memos
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
is active. -

With ten bands including 70-
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,

UHF and UHF-T bands.

For a real earful—and eyeful—
see your Bearcat scanner dealer. For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R.

SCANNERS

1l Electra Company
LEbC@ Dwision of Masco Corp. of Indiana
300 East County Line Road
" =7 Cumberiand. Indhana 46228 £ 1983 Masco Corp of Indiana



TS-430S IF filter mod

The Kenwood TS-430S allows for
great flexibility in selecting different IF
filters. It comes with a 2.4 kHz (6 dB)
wide filter for SSB and CW and has
a slot for both narrow SSB (1.8 kHz)
and narrow CW (either 270 or 500 Hz)
filters. In addition, a 6 kHz wide filter
is available for AM.

The filters are automatically selected
according to the mode selection {CW,
USB, LSB, etc.) and according to the
narrow/wide switch. One limitation of
this is that the narrow CW filter can-
not be used in the LSB mode. Most
RTTY operation with this rig will be
done in the LSB mode, and having a
narrower filter would reduce the
effects of QRN and QRM.

The original circuit (fig. 1A) uses a
diode switching approach to select the
appropriate filter. Connector No. 27
{may be labeled No. 29 in the instruc-
tion manual) comes from the narrow/
wide switch on the front panel. Either
of the controf lines SSW or CWW go
high in the wide position, depending
on the mode (SSB or CW respective-
ly). Similarly, SSN or CWN go high in
the narrow position, according to the
mode selected. These control lines
connect through resistors (and some-
times diodes) to the appropriate IF fil-
ter. A modified circuit (fig. 1B) is
shown which allows for the use of the
narrow CW filter in the SSB mode. In
the LSB made, in particular, this filter
ends up being centered around an
audio frequency of about 2 kHz, which
is ideal for RTTY interfaces using audio
tones in that area. The IF shift control
can be used to adjust this frequency,
if necessary.

In normal transceiver operation,

switching from CW or SSB often re-
sults in the narrow position selected in
the SSB mode. If no narrow SSB fil-
ter is installed, the IF section is simply
left open and no signals can be heard.
The suggested but untested circuit
shown in fig. 1C will enable the wide
filter in SSB mode regardless of the
narrow/wide switch position.

CONNECTOR
NO. 27

e
CWR
o+——
Ssw RE
TO WIDE FILTER
cww
oSS Ry TO NARROW
CWN 'sé $8B FILTER
—MA—— TO NARROW
CW FILTER
ssr
CWR
o...—w_
ssw Re
o TO WIDE FILTER
cww
] A?
SSN TO NARROW
NC—MV—=$S8 FILTER
CWN
TO NARROW
CW FILTER

ssR
cwe
o
ol__SS¥W R6
0 WIDE FILTER
cww
Tl R7
SSN TO NARROW
T cwn NC—M§V— ssa FILTER
NW—— TO NARROW
CW FILTER

©

fig. 1. (A)Original circuit selects the ap-
propriate narrow filter depending on
whether the transceiver is in SSB or CW
mode. {B)Modified circuit allows for nar-
row CW filter to be used in both CW and
SSB modes. (C)Suggested circuit for
aenabling the wide filter in SSB/narrow
mode.

To locate the appropriate area inside
the transceiver, follow the instructions
for installing the optional filters. R7 and
R8 are located towards the rear of the
IF filters. The ends of R7 and R8 near-
est the rear of the transceiver go to
connector No. 27. (Be careful in un-
soldering the resistors because the
printed circuit board traces are
delicate.)

Robert A. Witte, KBOCY

short circuits

PL tone generator

In the April, 1984 article, ‘A Pro-
grammable PL Tone Generator,”
the component labeled “C7’’ in the
upper left-hand corner (immediate-
ly below “U7’’) of the parts place-
ment diagram (fig. 5, page 56)
shouid be iabeled 'C17."

RF synthesizers

In the three-part series ’“RF Syn-
thesizers for HF Communications,”’
(August, September, October,
1983), three corrections are re-
quired. First, the labeling of the ver-
tical axis in the phase noise plots in
figs. 15 and 20 of Part 2 (Septem-
ber) and fig. 13 of Part 3 {October)
should read “P, dBc ({IN 1 HZ
BANDWIDTH).”

A second error appears in the last
paragraph of the September article
{page 50) and under ‘“Using Bode
Plot” on page 26 of the October
issue. The open-ioop unity gain fre-
quency {fgolis not exactly equal to
the closed loop 3 dB frequency (fj).
While it is a reasonable approxima-
tion, the two are more accurately
related by:

Jpo/So=
V2e2 + V(282)7 + |
Voe2 v 1 + V(28 + 12 + 1

This difference is caused by the
fact that at open-loop unity gain,
the phase lag is not exactly 90 de-
grees. The closer this lag approach-
es 180 degrees (i.e., damping de-
creasing), the larger the difference
between the open-loop unity gain
frequency and closed-loop 3 dB fre-
quency. (This ratio is approximate-
ly0.756at £ = 0.707,0.829 at £ =
1, and 0.943 at £ = 2.)

Finally, in fig. 9 of Part 3 (Oc-
tober) a 0.01 uF capacitor should be
connected between pins 2 and 6 of
the NE5534 op-amp (as described in
the text).
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MODERN DICTIONARY OF
ELECTRONICS — 6th Edition
by Rudolf Graf

This book should be in every ham’s library. It has
over 20,000 terms unique to electronics and other
closely related fields. 3000 additions to the 5th
edition and twice the size of the 1st edition! From
A or angstrom to zoom lens, you'll find it in this
updated dictionary. 6th edition, ©1984, 1152
pages.

122041 Hardbound $39.95

TTL COOKBOOK
by Don Lancaster

Despite the advent of CMOS, there is still plenty of
design work being done with TTL circuitry. This
book gives you a broad overview of exactly what
TTL is, how it works and is full of design ideas
and practical circuits. Some areas that receive at-
tention are, flip-flops, clocked logic, counters and
counting techniques, noise generators and much
more. You also get a complete discussion of prac-
fical TTL applications including digital counter,
events counter, stopwatch and voltmeter to name
just a few. ©1974, 1st edition, 333 pages.

121035 Softbound $12.95

ACTIVE FILTER COOKBOOK
by Don Lancaster

Active filters are unique combinations of integrated
circuits, resistors and capacitors. They give excel-
lent performance from sub-audible to ultrasonic
frequencies. And they are relatively iow in cost,
simple to design and construct. This book is writ-
ten for the user and will help you tailor filters to
specific needs or applications. Ten chapters are
full of helpful information and are illustrated with
plenty of drawings and circuits. ©1975, 1st edi-

tion, 240 pages.
21168 Softhound $14.95
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CMOS COOKBOOK
by Don Lancaster

CMOS is today's state-of-the-art! It's low cost,
widely available and uses an absolute minimum of
power. It's also fun to work with and very easy to
use. The CMOS Cookbook is written to help you
use CMOS and is chock-full of practical circuits
and does not dwell on math or heavy theory. Eight
chapters cover just about every aspect of CMOS
usage. Projects include high-performance op-amps,
TV typewriter, digital instruments, music synthe-
sizers, video games and more. ©1977, 1st edi-

tion, 414 pages.
21398 Softbound $13.95

DESIGN OF OP AMP CIRCUITS
by Howard Berlin, W3HB

Op amps are a versatile and inexpensive integrated
circuit. They can be used for linear amplifiers, dif-
ferentiators, integrators, voltage and current con-
verters, comparators, rectifiers, oscillators and
more. The text includes 37 different uses and ap-
plications for op-amps. Ten complete chapters
detail just about every facet of the op-amp in an
easy-to-read format. Beginners will find this book
helpful in understanding exactly how an op-amp
works. 1st edition, ©1977, 221 pages.

121537 Softbound $11.95

DESIGN OF ACTIVE FILTERS
WITH EXPERIMENTS
by Howard Berlin, W3HB

Here's an excellent introduction to the theory, im-
plementation and design of active filters using the
741 op-amp. This book starts the reader with an
introduction to the 741 op-amp and then pro-
gresses to filter design basics. Also covered are
first order fow and high pass filters, second order
voltage controlled voltage source filters, second
order multiple feedback fillers and more. Through-
out the book, experiments are given to enable you
to gain first hand experience on just how each fil-
ter operates. Great for all levels of electronic inter-
est. 1st edition, ©1977,.239 pages.

21539 Softbound $10.95

DESIGN OF PHASE LOCKED
LOOP CIRCUITS WITH
EXPERIMENTS

by Howard Berlin, W3HB

Due to prohibitive costs, the phase loop circuit did
not become widely used until the development of
the monolithic IC and the incorporation of com-
plete PLL circuitry inside these solid state devices.
This book serves as an introduction to the theory,
‘design and implementation of PLL using a variety
of TTL and CMOS devices. Opening with an intro-
duction of PLL, this book covers in a basic build-
ing block approach, the phase detector, voltage
controfled oscillator and the loop filter. Appendices
include manufacturers design information and de-
scription of breadboarding techniques. Experiments
are included to ensure the reader fully understands
PLL design nuances. 1st edition, ©1978, 255

pages.
121545 Softbound $10.95

Ham Radio’s
BOOK STORE
BUILDERS’ SPECIAL

IC OP AMP COOKBOOK
by Walter Jung

This second edition is broadly updated in terms of
device coverage. It includes the latest in state-of-
the-art developments such as J Fet and MosFet in
both single and multiple formats. This cookbook is
edited into three basic parts. Part | introduces the
IC op amp and discusses general considerations.
Part Il covers practical circuit applications. Part lll
is an appendix consisting of manufacturers and
data sheets and other pertinent information. With
the same clear, easy-to-read format of the first
edition, you'll find the wealth of informatien, as
well as over 200 practical circuit applications, to
be invaluable. ©1980, 2nd edition, 480 pages.

121695 Softbound $15.95

SOLID STATE CIRCUIT FILES
by Ed Noll, W3FQJ

These two volumes are full of interesting circuits.
Volume 1 covers in three major sections; bipolar
transistors, field effect transistors and linear inte-
grated circuits. Volume 2 has two major sections;
transistor logic digital circuits and CMOS circuit
design. Over 60 basic and more advanced circuits
allow for experimentation and study. Wherever
possible, low cost devices are used to facilitate
breadboarding. Ideal for schools or home study.
Both editions ©1980, 1st edition.

Vol. 1 Bipolar Transistor FET and Linear IC

121753 $8.95
Vol. 2 TTL and CMOS Circuits
021754 $8.95

MICROPROCESSOR CIRCUITS
by Ed Noll, W3FQJ

Volume 1 presents basic concepts and fundamen-
tal circuits of microprocessor systems. Volume 2
presents microprocessor 1/0 circuits and program-
mable controllers. Each volume is written and
edited in an uncomplicated manner. By using the
experience gained from these books, the reader
can progress to higher levels of computer com-
plexity with a minimum of problems. Every at-
tempt is made to keep costs down so that experi-
me1ngggon is facilitated. Both books, 1st edition,

Vol. 1 Fundamentals & Microcontrollers

21877 $9.95
Vol. 2 1/0 Interfacing and Programmable
Controliers 021977 $9.95

ELECTRONIC PROTOTYPE
CONSTRUCTION
by Stephen D. Kasten

Here's a great book for either the beginner looking
to try electronic prototyping for the first time or
the expert looking for a handy reference guide.
Areas covered include wire wrap and related tech-
iques such as solder pad and perf. board asembly.
When rough schematics are converted to PC
boards, this book will heip you through all the pit-
falls of PC board design. It will also give you
handy tips on how to make PC boards simply,
with a minimum of fuss. Finally, when the project
is nearing completion, you must consider packag-
ing or how to put it all together in an attractive
but functional package. Great reference book! 1st

edition, ©1983, 399 pages.
(021895 Softbound $17.95

PLEASE ADD $2.50 FOR SHIPPING AND HANDLING
FOREIGN ORDERS FOB GREENVILLE

® F30i0- BOOKSTORE
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SA'I'EI.I.I'I'E GONTROL CABLE

3TYPES AVAILABLE!!!

TYPE 1 TYPE2
(General Purpose) (MTI)
1 — RG59/U 96% 1— RGSQIU 96%

Copper Braid

Copper Braid 2

@ 12-Gauge
5@ 22-Gauge 3@ 18-Gauge
2@ 22-Gauge 3@ 20-Gauge

TYPE3
(Intersat)
2 —RG59/U 96%
Copper Braid
2 @ 12.Gauge
6 @ 18-Gauge

Shielded plus Shielded plus 3 @ 22-Gauge

Tinned Copper

AVAILABLE \ R Tinned Copper Drain Wire

Shielded plus

IN 250-500-1000 RN Drain Wire 3@ 22-Gauge Shielded Tinned Copper
FT.ROLLS b 2@ 18-Gauge plus Tinned Copper  Drain Wire

OR BY THE FOOT Drain Wire

Only Nemal offers the quality construction RG59/U

Designed for easy, one-step installation, providing the copper shielding made to
required cables for most earth station equipment . . . all conductors, tinned copper
in adirect burial jacket. burial jacket.

mil spec JAN C-17, 12-gauge
drain wires, and a true direct

NEMAL ELECTRONICS. INC.

12240 N.E. 14th AVE., NO. MIAMI, FL 33161
* COMPLETE Telephone: (305) 893-3924

MULTICONDUCTOR ’ _
LINE * Also available: Complete line of coaxial and multi-conductor
= PRICING cables, top-quality connectors and SMATV equipment

* WE'LLBEGLADTO
CUT ANY OF OUR
CABLES TO MEET

YOUREXACT LENGTH

AVAILABLE FOR  FRANCHISED DISTRIBUTOR KINGS CONNECTORS AUTHORIZED AMPHENOL DISTRIBUTOR "7 “Fue | EHte

ALLQUANTCTIES * Call or write for compete dealer pricing

LATE NEWS..

Get the news

Westlink Report is your source for information on all
the late breaking stories in the exciting world of Ama-
teur Radio. Westlink Reporl sumimarizes the news
that will impact the future of Amateur Radio. Westlink
digs into its stories and gives you the latest from New-
ingtom, summarizes the actions of the FCC, reports on
the important international news, keeps you fully in-
formed about space and AMSAT news and much,
much more.

Subscribe to Westlink Report today. Be informed.
Don't be surprised by the latest developmar}ts in this
fast paced hobby.

26 issues jugt $22. SOperyearU S Canada, Mexico.
$42.50 per year Air Mail.

WESTLINKgeporr

11119 Allegheny Street
Sun Valley, CA 91352
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MOBILE ANTENNAS

Hatry Electronics
The Elect in Electronics

500 LEDYARD STREET
HARTFORD, CONN. 06114

v 154 Phone 203-527-1881

More Details? CHECK —OFF Page 148
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RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS — JUST LOW PRICES
« KENWOOD

TS 430 TR 2500 TW 4000
HF sCall 2m 285.00 UHF/VHF $Call
« YAESU (g/ . WA ICOM
FT 980 AV 2AT IC-751
HF $Call 2M $219 HF s$Call
FT 757 $ CALL IC-745 $ CALL
FT 726R $ CALL IC-02AT $ CALL

For information on our other lines . . .
CALL TOLL FREE

1-800-433-3203

X

INTEXAS CALL 817-496-9000
5635 EAST ROSEDALE

FT. WORTH, TEXAS 76112

All BIRD Elements In Stock

ﬁm Wattmeters

Authorized BIRD Distributor

Complete inventory of all
Bird wattmeters, dummy
loads, switches, carrying
cases and accessories.
Order by phone
1-800-431-7777

In Ohio call 216-828-2071
Free shipping with
certified check orders.

Model 4381 Model 43
$695.00 $162.00

pARAMOUNY

5A through 1000E
elements (5W - 1000W;
25 - 1000 MHz) $48

50H through 1000H
elements (50W - 1000W;
2 MHz - 30 MHz $59

2500H and 5000H élements
1 (2500W and 5000W;
. 2 MHz - 30 MHz $75

_ __—
*N -

v 189
COMMUNICATIONS ELECTRONICS
PO Box 508, Burnett Ave., Dalton, OH 44618
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1296 & PHASE Il
MAKI UTV 1200 - $499°5
MAKI 20W AMP - $430°°

MICROWAVE MODULES
432/435 TRANSVERTERS
432/1296 YAGI-18 + dB

0-10 TRACKING PROG.
TIMEX/ZX - 16K
Vic-Basic $12.95
Also Avail. W/RS & STS
See the Timex/ZX AUTOTRAK

ROTOR CONTROLLER AT DAYTON '84
SASE for full details

5717 NE 56th, SEATTLE, WA 98105
206-641-7461 v 208

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
1
OVERSEAS AIR $7 |

SARTORI ASSOCIATES, WSDA
BOX 832085

RICHARDSON, TX 75083
214-494-3093

» 198 |
|

QUADS — TOWERS — QUADS — TOWERS — QUADS —

DO YOU WANT THE STRAIGHT
DOPE ON QUADS?

Dope on verticals, dipoles, mini-quads,
Yagis, including comparative performances?
Without pulling any punches.

Our reterences are ANY AMATEUR WHO
USES A SKYLANE QUAD

Our prites ardA0wer than any comparable
Qdad or lower

Dope on_glLads hall a buck, and dape on
BOTH-towers and quads for a buck. Charge
due'lo increased.cost of postage and printing

SKYLANE PRODUCTS
359 Glenwood Avenue
Satellile Beach, FL 32937
(305) 773-1342
SAVND — SHIMOL — SAVND — SHIMOL — SAVND
v 200

| QUADS — TOWERS — QUADS — TOWERS — QUADS —
— SQVND — SHIMOL — SAVND — SHIMOL — Savno



Use GDO, noise or RF bridge
to determine resonance

matching dipole antennas

This article describes how to use a grid dip oscillator
(GDO), RF bridge, or noise bridge to measure an
antenna’s resonant frequency and its resistance at
resonance. While the article specifically addresses
dipole antennas, the procedure described is applicable
to any antenna, and is meant for those Amateurs who
wish to feed antennas directly without the need for
a transmatch or other matching device.

cutting to formula

The starting point for finding a dipole’s resonant
length is:

_ 468
L = 7 {1
where L = length in feet
f = frequency in MHz

This length allows for ““end effects.”’ Specific height
above ground, length-to-diameter ratio and proximi-
ty to other objects (particularly conductors) also in-
fluence the resonant length.

As an example, a recently erected 10- and 15-meter

CORRECT

A

DIPOLE @

CORRECT ONLY IF "L" 1S A
HALFWAVE OR MULTIPLE OF A HALFWAVE

J

GRID oip
OSCILLATOR

DIPOLE

fig. 1. “Grid dipping” for the resonant frequency.
Eliminating the feedline removes false resonances that
can be more pronounced than the real one.

dipole cut to formula had to be adjusted by removing
six inches from one dipole and adding even more to
the other. These are appreciable changes in 33- and
22-foot dipole lengths — about 2 percent. These length
changes also represent about a 2 percent frequency
variation: 280 kHz on 20 meters and 420 kHz on 15
meters. These changes are about as large as the bands
are wide! Even though the resonant frequency of the
antenna is “off,” this information is still useful in deter-
mining correct length by working with “‘percentages.”
For example, if you find that the resonant frequency
of the antenna at its operating height is 2 percent low,
correct by reducing the overall length of the antenna
by approximately 2 percent. Because this change is
still relatively small, the 2 percent reduction can be
made to one side only.

eliminating feedline ambiguities

If possible, it's best to make measurements at the
antenna terminals directly (fig. 1). If you try to
measure the resonant frequency of the antenna from
the transmitter end of the cable, you’ll see a combina-
tion of effects related to the antenna, feedline, and
matching devices between the antenna and yourself.

However, if your feedline is a multiple of an elec-
trical half-wave at your antenna’s resonant (and
desired operating) frequency, the feedline will reflect
the antenna’s characteristics at its input end (at the
transmitter) (fig. 1). This way the antenna can be
checked at its final height. To do this, determine the

approximate feedline length using eq. 2:
492 o |
Ly = —Tj (2)

where L, ,, is electrical half wavelength in feet
Vg is velocity factor (between O and 1)
f is frequency in MHz

Because the velocity factor of cables can vary from
manufacturer to manufacturer, and even within the

By George A. Wilson, Jr., W10LP, 318 Fisher
Street, Walpole, Massachusetts 02081
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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, 5'4’" 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, I, 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

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
lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200
BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype
] with far less racket. They are virtually electronically foolproof as every pe board is

Pico fuse protected. Should your machine not work, just check the on board fuses &
9 out of 10 times that is where the problem lies. 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% mini-floppy disc drives. These drives utilize 2 5%4” 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 5vde 700ma & 12vdc 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. 9 1b. $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 vde @ 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 I/O 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 1b.

SHUGART 2]?} 8" FDD I BA 279 BATTERIES
We just got in a small lot of nice clean b o7 < g
world reknown Shugart 8” disc drives, g;nufeg::,?tl?: {E%n‘: %Qﬁée
Single side, single density units. Each | y 6y, & 1%v. Socket is
drive will come with data on using the | made to fit plug from PRC e
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.

#
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.
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quanlity description
1 enclosure RS-270-235

4 binding posts RS-274-661

1 phone jack RS-274-1575

1 potentiometer, 200 to 300 ohms carbon
composition (typically, Allen Bradley
type AB; Claristat, type 53; or Ohmite,
type J)

3 resistors, 1/4 watt, 220 ohm 5 percent
RS-271-1313

3 capacitors, disc 0.001 uF RS-272-126

germanium signal diode (IN34A)

RS-276-1123

Note: Radio Shack™ part numbers are shown

-

fig. 2. RF bridge circuit.

fig. 3. Interior view of the RF bridge shows the parts arrange-
ment. The layout is not critical. Be sure to use non-inductive,
carbon composition resistors. Terminals may be substituted
to suit your test equipment.

same manufacturer’s run of cable, more accurate ap-
proaches — such as a GDO, noise or RF bridge —
should be used to determine the exact half wavelength
of cable. The input end of a cable is resonant when
it is shorted at a half or multiples of a half wavelength
or when it is open-circuited at a quarter wavelength
or at multiples of an odd quarter wavelength. These
facts make a simple measurement possible.

To find an electrical half wavelength using a GDO,
cut the cable a little longer and short its far end. Con-
nect a small coupling coil (a single shorted turn might

be sufficient) and bring the GDO up close. Use the
smallest coupling coil possible to minimize error. Trim
the far end as needed. (A more accurate frequency
indication can be achieved by listening to the GDO on
an accurately calibrated receiver.) If you want a quarter
wave cable length rather than a half wave, repeat the
procedure with half the length of cable, but do not
short the far end.

When using a noise or RF bridge, the technique for
determining a half wavelength of cable requires set-
ting the bridge for zero resistance (and reactance if
your bridge is equipped to measure reactance), cut-
ting and shorting the cable as above and connecting
the bridge to the input end of the cable. Resonance
is indicated by a reduction in received noise in the case
of the noise bridge or a minimum reading on an RF
bridge’s null detector. Trim the cable until the resis-
tance at the input end goes to zero (or as close to zero
as is practical to obtain). A quarter wavelength is
determined in the same manner, but the far end of the
cable is open-circuited.

The RF bridge and GDO combination can be used
for outdoor antenna work because these devices are
usually quite portable. Noise bridges themselves are
easily portable, but the combination of bridge and
receiver presents a real challenge to mobilty. On the
other hand, noise bridges are simpler to set up and
handle than the RF bridge and GDO combination. If
you plan to do more complex antenna and/or RF cir-
cuit work, noise bridges will provide accurate reac-
tance and resistance measurements over a very wide
range of frequencies.

building an RF bridge

The bridge shown in fig. 2 uses an cutboarded 100
microampere meter for sharp and deep nulls. Parts
placement is not critical, but a metal enclosure should
be used to minimize “hand-capacity’’ variations. All
parts are available from Radio Shack except the
balance potentiometer, which should be a linear car-
bon composition type: typically, Allen Bradley, Type
AB; Claristat, Type 53; or Ohmite, Type J.* Its value
should be about 200 ohms. Most of the measurements
will be in the order of 50 ohms. A low value potenti-
ometer will assure that the scale is expanded enough
to read easily (see fig. 3).

The bridge is calibrated using an ohmmeter. (1 per-
cent resistors would provide greater precision — Ed).
Mount a paper scale (see fig. 4 and 5) behind the
pointer, marking each 10-ohm point between 10 and
100 ohms and each 50-ohm point above 100 ohms.
Calibration may be done with the circuit wired up since

*Most electronic supply houses carry these types of potentiometers but have
minimum order amounts of at least $20.00. Group ordering is a possibility
the potentiometers are in the $4 to $5 price range. Most large cities have
one or two suppliers that will sell to Amateurs over the counter. One such

is Linear Electronics in Waltham, Massachusetts
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fig. 4. Panel view of the RF bridge shows the calibration of
the variable (balance) resistor. This is done using an ohmmeter
— no trick to it all! Make sure the variable resistor value in-
creases in a clockwise direction.

the potentiometer is isolated by capacitors. Make sure
the correct potentiometer ends are connected such
that the scale increases in a clockwise direction.

The GDO is coupled to the bridge using a small coil
and a short length of twisted hook-up wire. A two-
turn loop slightly larger than the coil in the GDO is
usually adequate. Tight coupling initially may make the
dip easier to find, but afterward use as little coupling
as practical to assure minimum interaction between
the GDO and the circuit being measured.

using the bridge

Connect the bridge, null indicator (microammeter)
and GDO'as shown in fig. 6. The dipole should be con-
nected as directly to the bridge as possible. Turn the
GDO on and adjust the coupling for about a half-scale
reading on the null detector. Set the resistance knob
to about 50 ohms. Vary the GDO frequency until the
detector microammeter, not the meter on the GDO,
goes through a minimum (dip). Set the frequency for
the lowest dip and then adjust the resistance knob to
further increase the dip. Loosen the GDO coupling un-
til the dip is barely perceptible and again set the fre-
quency and resistance for the best possible dip. Now
read the GDO frequency and bridge resistance. These
are the antenna’s resonant frequency and its resistance
at that frequency, respectively. If corrections in length
(shorter to increase and longer to decrease the fre-
quency) are necessary, proceed as previously dis-
cussed and then recheck the frequency as just de-
scribed. Fig. 7 illustrates the use of a noise bridge and
a receiver to determine antenna resonant conditions.

132 May 1984

fig. 5. Top view of the RF bridge shows the jack for connecting
the grip dip oscillator and the detector terminals.

”/AF |

RE
BRIDGE

RECEIVER
GRID DIP
OSCILLATOR |

fig. 6. Measurement set-up for a simple RF bridge. The
receiver is not necessary but may be used to increase
the frequency measurement accuracy.

NOISE .
sripee |- O . T

coax

| RECEIVER

fig. 7. Measurement set-up for a noise bridge. The
receiver senses less noise at the antenna resonance
because it is being absorbed (transmitted) by the antenna
when the bridge is properly balanced.

conclusion

The material in this article should be particularly
useful to those wishing to take their first steps toward
antenna experimenation. More importantly, it may
stimulate deeper interest in antennas and other tuned
RF devices. The kind assistance of Domenic Mallozzi,
N1DM, Robert Doherty, K1VV, and Clyde Shappee,
KATCRV, are gratefully acknowledged.
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The small dish that
captures all the
entertalnment

WILSON

MICROWAVE
SYSTEMS, INC.

Only Wilson Microwave Systems can
give you the versatility of hand-held
control of the total satellite television
spectrum at such a remarkably

low price.

Total System Desngn.

From the solld steel antenna to t
state-of-the-art electronic receiver and
hand-held control unit, Wilson gives
you the most complete, integrated
system you can own.

At Wilson Microwave Systems, we
put the world of entertainment in the
palm of your hand.

NOW ONLY

$1695.00 sm w

Includes: 110° LNA - Polarizer | - 100’ Cable
Wilson MD9 Dish - YM1000 Receiver

v Dealerships
BUILT BY YAESU Available
1 year warranty on receivers Antenna is shown with optional LNA cover.

4 year limited warranty on dish

Distributed by
NAMPA SATELLITE SYSTEMS

312 12th Avenue South ®* Nampa, Idaho 83651
(208) 466-6727
In State Wats 1-800-654-1319 ¢ Out of State Wats 1-800-654-0795

More Details? CHECK —OFF Page 148 180 May 1984 133
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NEW, EASY-TO-USE DESIGN
GET TRANSI-TRAP™
LIGHTNING PROTECTION

Protect your valuable equipment from antenna
voitage surges caused by nearby lightning, high
wind and static build-up. Keeps harmful ARC
energy off equipment by safely shunting it to
ground. Uses tested, field proven, and replaceable
ARC-PLUGTM gas filled ceramic cartridge

Model LT 200 watts @ 500 $19.95
Model HT Zkw @ 5011 $24 95
Ruggedized Super Low Loss (. 1dB @ 500 MHz)

Model R-T 200 watts @ 500 52995
Model HV 2kw @ 500 §32.95

See your local dealer or order direct. Pse. include 52
for shipping and handiing. MC and VISA accepted.

P.0. Box 571, Centerville, Ohio 45459
(513) 435-4772 v 104

SELL! TRADE!

Y 1V DAA

BUY!

[ COMPUTER
T~ TRADER

ANNUAL
SUBSCRIPTION

$15.00

Low Ad Rates — Mailed Monthly
Foreign Subscriptions - §30.00 Year
FREE 50 Word Classified Ad with Subscription Order

COMPUTER TRADER:

Chet Lambert, WAWDR
ve » Birmingham AL 35235
(205) 854-0271

Sample Copy — $1.00
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“FOLD-OVER”
TOWERS

I EASE OF INSTALLATION

ROHN “Fold-Over” Towers are quickly and
easily installed. The “Fold-Over” is sale
and easy lo service.

I ADAPTABILITY

ROHN has several sizes lo it your applica-
tions or you can purchase the *Fold-Over”
components to conver! your ROHN tower
into 2 “'Fold-Over™.

I HOT DIP GALVANIZED
All ROHN towers are hot dip galvanized
after fabrication.

[ REPUTATION
ROMN is one of the leading tower manufac-
turers, with over 25 years ol experience.

Write today for complete details.

QUALITY STEEL PRC 5

ROHN

Box 2000 Peoria lllinois 61656
USA

PRSI S SIS ad sttt Elds
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$ GO MOBILE WITH YOUR H.T.!

Model | —lcom 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—Simple mod for Tempo

and all Santec

NOW FOR FT-208R & TR-2500

Model Y — FT-207R, Wilson
fits into battery compariment
* A unigue battery eliminator”*
HANDI TEK Regulator allows
constant hand held operation
from auto DC or base supply
with no nicad drain and
WITHOUT RADIO MODIFICA
TION! $24 95 PPD in USA
Calil. add $1.50 Sales Tax.
» 151
HANDI-TEK
P.O. BOX 2205, LA PUENTE, CA 91748
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PReCSION
PROCESSING

Provides total dynamic range control
with very low distortion

Selectable processing m

Introductory price—S189.95 ppd.

Fur hrochure with complete technioal speciflcatinns contat

ANALOG TECHNOLOGY

Box B964 ® Farn Collins

TUNE IN THE WORLD
OF HAM-TV!

Amateur Radio operaton in the 1980°s are discovening the
fascinanng *"World of Amarewr Televiuon™ Be w Fast Scan TV
(FSTV), Slow Scan TV (S5TV), Facumile (FAX) of somewhere
n berween, Video communiaimons modes are growing at an
excating pace’

New advancements are taking place in High-Resolution/ Cokot
SSTV and the use of personal computers for ATV graphics
SSTV—FAX - RTTY communications Intetest is even growing
in MICROW AVE and TVRO applications

A ATV MAGAZINE™ has supporved these modes of
Amareur Specialized Communiatons unce 1967 — over 17
yeans! And now, under guidance of the UNITED STATES ATV
SOCIETY ., HAM TV will contunue 1o grow rapsdly Ineecested?

Send SASE foe “free” informanon brochures voday!

Special s month TRIAL

subseription only $10 00

One year subscnipiion | 12 msues)

of the "USATVS Journal §20 00
Sample ssue avalable e $2 %0 ppd
A5 ATV MAGAZINE™
PO BOX H
LOWDEN, IOWA 5229%

A THVISION O QCD) PUBLICATIONS 1N




products

digital communications
terminal

The EXL-5000 digital communications terminal
from Amateur-Wholesale Electronics features a
built-in high-resolution, long-persistence green
monitor for sharp, clear images with no jiggle
or jitter even under fluorescent lighting. Also fea-
tured are an external plug-in keyboard and a ver-
satile built-in power supply for 117/234 AC or
13.8 VDC. Operation is greatly simplified by
front-panel pushbutton controls.

The EXL-5000 includes capability for operating
in AMTOR modes A, B, and L. A high-speed
demodulator allows Baudot and ASCII operation
from 12 to 300 bauds with AFSK and 12 to 600
bauds at TTL level, in increments of 0.1 baud.
The demodulator will work with high or low
tones. For transmitting, AFSK or FSK keying can
be used. Morse sending and receiving speed is
adjustable from 5 to 100 WPM in 1-WPM steps,
with receive autotracking and variable transmit-
ting weight.

A 1280-character display memory is split into
two pages of 40 characters by 16 lines. Seven
independently programmable 72-character chan-
nels and eight independently programmable
24-character channels allow storage of messages
for permanent use. The memories can be pre-
loaded and easily reprogrammed. Errors are
easily corrected. The programmable memories
are backed up by an internal battery so that they
are never lost.

Other features of the EXL-5000 include full cur-
sor control, function display, split-screen opera-
tion, automatic send/receive switching, auto-
matic carriage return and line feed, automatic
letters-code insertion, word-mode and line-mode
operation, word wrap-around, simultaneous
send-receive capability, selective calling, auto-
matic timer-controlled transmission, RY and
“quick-brown-fox'’ test signals, automatic 1D,
random-character generator for code practice,
a printer interface, provision for an external mon-

itor, a built-in audio monitor, a bar-graph LED
tuning meter, noise-reduction receiving circuit,
and time clock.

Further information about the EXL-5000 may
be obtained from Amateur-Wholesale Electron-
ics, Inc., 8817 S.W. 129th Terrace, Miami, Flor-
ida 33176.

Circle 301 on Reader Service Card.

IC-R71A

ICOM has introduced the new IC-R71A 100
kHz to 30 MHz professional-grade general cov-
erage receive:, offering the same performance
of the IC-R70 as well as several new features at
the price of $799. This easy-to-use, versatile re-
ceiver features keyboard frequency entry, 32 pro-
grammable memories, SSB/AM/RTTY/CW/
FM (optional), scanning, selectable AGC and
noise blanker, passband tuning, and three tun-
ing rates: 10 Hz/50 Hz/1 kHz. Two optional CW
filters FL32 (500 Hz) and FL63 (250 Hz), are avail-
able, as well as an optional FL44A high-grade
crystal filter (455 kHz).

The IC-R71A makes it possible for anyone,
even without previous shortwave receiver expe-
rience, to listen to worldwide communications.
Utilizing ICOM’s DFM (Direct Feed Mixer], a 100
dB dynamic range, deep IF notch filter and ad-
justable AGC and noise blanker, the IC-R71A
provides clear reception even in the presence of
strong interference or high noise levels. A quartz-
locked synthesized tuning system provides stable
operation.

The pushbutton keyboard provides instant
selection of frequencies which is accomplished
by pushing the digit keys in sequence of frequen-
cy. Memory channels can be called up by press-
ing the VFO/M switch, then keying in the mem-
ory channel digit/s.

Options include FM, synthesized voice fre-
quency readout, a wireless remote controller, a
DC adapter for 12V operation, a mounting brack-
et, two CW filters and a high-grade crystal
filter-455 kHz.

For further details, contact ICOM, 2112 116th
Avenue, N.E., Bellevue, Washington 98004.

Circle £302 on Reader Service Card.

improved autopatch

A new simplex autopatch from CES will work
on any Amateur or commercial simplex radio.
CES engineers have redesigned the VOX en-
hancement circuitry and mobile presence detec-
tors in the Model 510SA Smart Patch, The im-
provements allow the advanced microcomputer
in the Smart Patch to keep the user from miss-
ing words or information. After trial testing at
over 400 customer locations, it was concluded
that the Smart Patch is now easier to install and

is the only simplex patch that gives the mobile
unit complete and immediate full break-in capa-
bility without loss of information. The immediate
control feature allows operation in the Amateur
service because Smart Patch cannot transmit on
top of another mobile. Transmission can be ter-
minated by simply keying the transmitter. Instal-
lation consists of connecting RX audio, TX
audio, PTT and power.

For further information about the Smart
Patch, contact Communications Electronics
Specialties, Inc., P.O. Box 2930, Winter Park,
Florida 32790.

Circle /303 on Reader Service Card.

feather-weight headset

Telex has introduced an ultra-light headset for
hand-held land-mobile transceivers. The ProCom
352-1C weighs 2.6 ounces when worn with the
headband, but only one ounce without, and can
be clipped directly onto eye or sunglass frames
for convenience. Priced at $129.95, the headset
plugs directly into ICOM or Ten-Tec hand-held
transceivers.

A soft ear tip channels incoming messages di-
rectly into the operator’s ear so that communi-
cations are essentially private. The noise cancel-
ling electret microphone is designed for very
close talking and transmits the operator’s voice
clearly even in high-noise environments. The
electret microphone is also immune to electro
magnetic or RFI so it can be operated effective-
ly near power lines, large transformers, genera-
tors, broadcast towers, and other equipment that
often interferes with radio communications.

For more information, contact Telex Commu-
nications, Inc., 9600 Aldrich Avenue, South,
Minneapolis, Minnesota 55420.
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Clean up the
radio/computer
clutter.

For less than $250
you can make your
investment in yourself
pay offl

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.

I 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.

o Mar-resistant work surface. Your choice
of oak or walnut grained. Work surface
height is adjustable to your keyboard, your
chair, your height.

o Two shelves plus work surface exten-
der. Both shelves tilt to lock in position so
that monitor faces you—in a position that
does away with screen glare squinting and
neck craning forever. Retainer bar keeps
equipment from sliding off shelf. Snap-in
bookends hold reference manuals and
programs.

e Strong, sturdy and steady. All-steel
welded frame construction is concealed
by top-quality wood grain surfaces with
finished trim. Adjustable floor levelers in-
cluded. The work center is really a piece
of fine furniture.

e There is no risk in buying from us either.
We will make a full refund of purchase

MICRO-OFFICE

WORK CENTER

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. Illinois residents please add $15 per
unit sales tax. Please allow 10 extra days
for personal checks to clear. Sorry—at
these special offer prices we cannot ship
c.0.d. or bill direct.

CALL TOLL FREE TODAY WHILE SUPPLIES LAST: 1-800/323-8064.
In linois 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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TUBES, SEMICONDUCTORS, IC'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

4X150A/T034.
5AR4 ...
5C22....
5RAGB.
BAKS...
BALS...

..220.00

BB75....cconnmiomenns. . 2200

B8877/3CX1500A7...475.00
8908.... 12.95
8950. 11.50
MRF-453. .19.95
MRF-454/A . 19.95

® mmm 2 nea s ©

MRF-455/A.
2NG0BA .........

.. 19.95
.. 15.00

WEAHIP WORLDWIDE

= B
Barry Electronics Corp. Bt

IDE AMATEUR RADIO SINCE 1950 2129257000
Your one source for all Radio Equipment!

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK
Saturday & Sunday 9 to 6 PM

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town
For Orders Only Please Call: 800-221-2683

Aiicom
IC-RTIA, IC-T510A, IC-T45,1C-27TA , IC3TA
ICATA, IC-2T1AM , IC-ZKL, IC-4T1A, IC-290H,

“MAY™ wa serve you ihe besl in ham and

commercisl radiosT Call us: Mark oo
KIZCON, Kitty WAZBAP, Jan KB2RV, 7AESU
Douglan WAZNCE

FT.ONE, F1.980, FT.102, FT.77, FT.230R FT.1870x

FT.726R, FT.T20RU, FT-200R, FRG 7700, FT-203R
YAESU ICOM
IC2ZAT Midiand
:_: m: JCIAT  Whson Mini Com i
ICAAT Yaaew FTC 2203 FT 4703
FiGo icam IC W13 (Marinel
WCOZAT Tamps W1

RH00, R-1000, R-2000, TS-B30S/AT,
TS 4305, TR 2500/3500, TR9130, TR
7850, TW-40004

Kenwood Service/ Repair

ROCKWELL/COLLINS
KWM-380
VeCom/Mirage/Daiwa
Tokyo Hy-Power
Amplitiers &
SI8WHT Gain
Antennas IN STOCK

DRAKE TRTA RTA L7, Earth t

Satellite Receiver ESA.24, THETA |

9000E & 500, EARTM SATELLITE
STATION ESS 2250

ONV Salety
belts-in stock

Nye-MBS5 3 Kilowat! Tuner

SANTEC -
ST-200P
ST 1a20P
ST4420UP
NEW IMPROVED

MURCH Mode! [
UT20008

Models
900, B4OR. MIC, A M1D

HAM MasierTapes—
Beta or VHS Tapes

Computer Interfaces
stocked: MFJ.1224
AEA CP1, Kantronics
MICROLOG-AIR | in stock  Big Ham Clock/Ham Tags
KANTRONICS
Fileld Day 2, Minl-Reader,

Repeaters in Stock
Yaesu FTR-2410, Wilson
ICOM IC-AP 3010 (440 MHz)
ICOM IC-RP 1210 (1.2 GHz) Spectrum

DTy
T ey

DIGITAL
FREQUENCY

Complete B

Interiace I, software Invantor
BAL 0108 Tapes ROBOT 450C-800C-1200C

EIMAC

3-5002 Color “w Kits Digemas Mode

572B. 6JS6C Long rengs Wasiess 0510 50 M 1GH:

12BY7A & L“:::ﬂ.w gt

0N BENCHER PADDLES &

BIRD -~ Vibroplex Keys In Slock!'!
AEA 144 MHz Wattmeters & f;‘“ New TEN.TEC
AEA 440 MHz Elements =" 2591 HT, Corsair In Stock il ba Shipped Bt
ANTENNAS In Stock - DENTRON IS BACK IN STOCK! 10 you TREE ol ahipping cosl

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

RGEST STOCKING M.
MPLETE REPAIR LA

‘“Aqul Se Habla Espanol'’

BARRY INTERNATIONAL TELEX 12-7T670
TOP TRADES GIVEN ON USED EQUIPMENT OHDE-R L'NE]

JEALER
ON PREMISES

We Stock: AEA, ARRAL, Alpha, Ameco, Anterna Specialists, Asiatic
Astron, B & K, B & W, Bash, Bencher, Bird, Butiemul, CDE, CES, Collins,
[ c s, C. M. Cubic (Swan), Cushecrall,
Daiwa, Dentron, imax, Drake, ETO {Alpha), Eimac, Encomm, Heil
', Husdl [Newtronics), Hy-Gain, lcom, KLM, Kantronics,
(Dalwa), MFJ, J.W ‘:III--_ Mini Products, Mirage,
Viking, Palomar, AF Products, Aadio Amatew Callbook.

Swan, Telex, Tempo, TenTec,

New York City's

H
Larsen, MC
HNewtronics, Nys
Robot, Rockwsll Collins, Saxton,

Monday-Friday 9 AM 10830 P M Tok ref X

3 yo M Powse, Trionyx TUBES, W2AL, Waber, Wilsen, Yeesu Ham and
2:.:?".;.',";”5':{..:, DAM 108 .M. (Froe packing CALL Commarcial Radios, Vocom, Vibroplen, Curtls, Tri-Ex. Wacom Duplexers,
Paid parking iof across the sires) anylime 800-221-2683 FAspasters, Pheips Dodge, Fanon intercoms, Scanners, Crystals , Radio

Publications.
WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUIRIES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
COMMERCIAL RADIOS stocked & serviced on premises. [
Amateur Radio & Computer Courses Qlven On Our Premises, Call

AUTHORIZED DISTS. MCKAY DYMEK FOR
SHOATWAVE ANTENNAS & RECEIVERS
IRTILEX “Spring S1. Station
Subways: BMT-“Prince 51 Station”
IND“F" Train Bwy Station’

Bus: Broadway #6 o Spring 5t

Path—bih S1800 AvaStition Export Orders Shipped Immediately. TELEX 127670

Full line of Sylvania ECG Replac
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

-

TRANSLETERONIC
Ne% INC.

1365 39th STREET, BROOKLYN, N. Y. 11218H

Tel. 212-633-2800/Wats Line 800-221-5802
TWX 710-584-2460 ALPHA NYK.

“ABE

More Details? CHECK —OFF Page 148

UP TO 18 dB GAIN

Mounts at antenna for maximum gain

Up to 18 dB gain. Low noise (< 75 dB) mounts at
antenna — overcomes feedline loss. Automatic COR
circuit switches preamp out on transmit. Uses dual
gate GaAs Fet followed by low noise J-FET and silver
plated tank inductor for low noise and good dynamic
range. 4 MHz bandwidth (144-148 MHz) eliminates out-of-band
responses. High quality glass epoxy board ensures temperature
stability and sealed weatherproof metal box for RF shielding

N connectors 12-15 VDC can be supplied through accessory
VV-Interface, bias inserter

EVV-2000 GaAs FET Preamp $109.95 + $5 shipping
VV-Interface Bias Inserter $29.95 + $2.50 shipping

INTERNATIONAL MEDIA SERVICES
BOX 26 » TEWKSBURY, MA 01876 .~ 160

EVV-2000

NEW
FROM

DRESSLER
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RF TRANSISTORS, MICROWAVE DIODES
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
2N1561 $ 25.00 25C1678 $ 2.00 M1134 $ 16.90 MSC1821-3 $125.00
2N1562 25.00 25C1729 20.00 MI579 7.95 MSC1821-10 225.00
2N1692 25.00 2SC1760 1.50 M9588 7.50 MSC2001 40.00
2N2957 1.55 25C1909 4.00 MI622 7.95 MSC2223-10 200.00
2N2857JANTX 4.10 25C1946 36.00 M9623 9.95 MSC3000 50.00
2N2857JANTXV 4.10 2SC1946A 40.00 M9624 11.95 MSC3001 50.00
2N2876 13.50 25C1970 2.50 M9625 17.95 MSC73001 50.00
2N2047 18.35 25C1974 4.00 MI630 18.00 MSC82001 40.00
2N2948 13.00 282166 5.50 MI740 29.90 MSC82014 40.00
2N2949 15.50 2502237 32.00 M9741 29.90 MSC82020 40.00
2N3375 17.10 2802695 47.00 MI755 19.50 MSC82030 40.00
2N3553 1.55 A50-12 25.00 MI9BA8 37.00 MSC83001 50.00
2N3632 15.50 A209 10.00 MI850 16.90 MSC83005 100.00
2N3733 11.00 A283 5.00 M9851 20.00 MT4150 14.40
2N3818 5.00 A283B 6.00 MO887 5.25 MT5126 POR
2N3866 1.30 AF102 2.50 MEL80091 25.00 MI5596/2N5596 99.00
2N3866JAN 2.20 AFY12 2.50 MM1550 10.00 MT5768/2N5768 95,00
2N3924 3.35 BF2724 2.50 MML552 50.00 MT8762 POR
2N3927 17.25 BFR21 2.50 MM1553 50,00 NBO2136 2.50
2N3950 25.00 BFR90 1.00 MM1614 10.00 NE13783 POR
2M012 11.00 BFRO1 1.65 MM1943/2N4072 1.80 NE21889 POR
2N4041 14.00 BFR99 2.50 MM2608 5.00 NE57835 5.70
2M072 1.80 BFT12 2.50 MM3375A 17.10 NE73436 2.50
2N4080 4.53 BFW16A 2.50 MM429 10.00 TRW
2M127 21.00 BFW17 2.50 MM8000 1.15 PRT8637 POR
24427 1.30 BFWO2 1.50 MMBOO6 2.30 PT3190 POR
2N4428 1.85 BFX44 2.50 MMBO11 25.00 PT3194 POR
2N4430 11.80 RFX48 2.50 MPF102 .45 PT3195 POR
2N4957 3.45 BFX65 2.50 MPSU31 1.01 PT3537 7.80
2N4959 2.30 BFX84 2.50 MRA2023-1.5 42.50 PT4166E POR
2N5090 13.80 BFX85 2.50 MRF208 16.10 PT4176D POR
2N5108 3.45 BFX86 2.50 MRF212 16.10 PT4186B POR
2N5109 1.70 BFX89 1.00 MRF223 13.25 PT4209 POR
2N5160 3.45 BFY11 2.50 MRF224 15.50 PT4209C/ 5645 POR
2N5177 21.62 RFY18 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 RIX68C3 15.24 MRF239 17.25 PT4628 POR
2N5591 13.80 BLX93C3 22.21 MRF245 35.65 PT4640 POR
2N5637 15.50 BLYS7A 8.94 MRF247 35.65 PT4642 POR
2N5641 12.42 BLY88C3 13.08 MRF304 43.45 PTS5632 4.70
2N5642 14.03° BLYS4C 21.30 MRF309 33.81 PT5749 POR
2N5643 15.50 BLY351 10.00 MRF314 28.52 PT6629 POR
2N5645 13.80 BLY568C/CF 30.00 MRF315 28.86 PT6709 POR
2N5646 20.70 458-617 25.00 MRF316 POR PT6720 POR
2N5651 11.05 4005 ~20.00 MRF317 63.94 PT8510 POR
2N5691 18.00 (D1899 20.00 MRF420 20.00 P18524 POR
2N5764 27.00 (2188 18.00 MRF421 36.80 PT8609 POR
2N5836 3.45 2545 25.00 MRF4224 41.40 PT8633 POR
2N5842/MM1607 8.45 CTC3005 100.00 MRF427 17.25 PT8639 POR
2N5849 20.00 Dexcel GaAs FET MRF428 46.00 PT8659 POR
2N5913 3.25 DXI3501A-P1I00OF  49.30 MRF433 12.07 PT8679 POR
2N5016 36.00 Fujitsu GaAs FET MRF449/A 12.65 PT8708 POR
2N5922 10.00 FSX52WF 58.00 MRF450/A 14.37 PT8709 POR
2N5923 25.00 GMOR90A 2.50 MRF453/A 18.40 PT8727 29.00
2N5941 23.00 HEP76 4.95 MRF454/A 20.12 PT8731 POR
2N5942 40.00 HEPS3002 11.40 MRF455/A 16.00 PI8742 19.10
2N5944 10.35 HEPS3003 30.00 MRF458 20.70 PT8787 POR
2N5945 11.50 HEPS3005 10.00 MRF463 25.00 PTO783 16.50
2N5946 14.40 HEPS3006 19.90 MRF472 1.00 PT9784 32.70
2N6080 10.35 HEPS3007 25.00 MRF475 3.10 PTO790 56,00
2N6081 12.07 HEPS3010 11.34 MRF476 2.00 PT31962 POR
2N6082 12.65 Hewlett Packard MRFA77 14.95 PT31963 POR
2N60B3 13.25 HFET2204 112.00 MRF492 23.00 PT31083 POR
2N6084 15.00 35821E 38.00 MRF502 1.04 PTX6680 FOR
2N6094 11.00 358268 32.00 MRF503 6.00 RCA
2N6095 12.00 35826E 32.00 MRF504 7.00 40081 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 MRFS17 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 35866E 44.00 MRF618 25.00 40204 2.50
2N6459 18.00 HXTR3101 7.00 MRF628 8.65 40341 21.00
2N6567 10.06 HXTR3102 8.75 MRF629 3.45 40608 2.48
2N6680 80.00 HXTR5104 30.00 MRP644 27.60 40894 1.00
25C703 3.00 HXTR6104 68.00 MRF646 29.90 40977 10.00
2SC756A 7.50 HXTR6105 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 MRF901 (3) lead  1.00 RE3789 25.00
25C1042 12.00 TRW MRF901 (4) Lead  2.00 RF110 25.00
25C1070 2.50 JOZ000 10.00 MRFO04 2.30 550-12 25.00
25C1239 2.50 JOR001 25.00 MRF911 3.00 33006 5.00
25C1251 12.00 JOI045 25.00 MRFO61 2.30 $3031 5.00
25C1306 2,90 Motorola Comm. MRF8004 2.10 SCA3522 5.00
281307 5.50 MI13T 8.50 MS261F POR SCA3523 5,00
25C1424 2.80 M1132 11.95 MSC1720-12 225,00 PRICE ON REQUEST = POR

TO“ Free Number “All parts may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800_528.0180 surplus, and parts may be |
substituted with comparable parts e ct c
(For orders on'y) if we are out of stock of an item.” m z e ro '
For information call: (602) 242-3037
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GaAs, TUNNEL DIODES, ETC.

* R F TRANSISTGRS *

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
THOMSON CSF
SD345 $ 5.00 SD1119 $ 5.00 SD1278-5 $18.00 ey 8.0
8445 5.00 8Dh1124 50,00 SD1281-2 8.00 SD1477 48.00
SD1004 15.00 sp1127 3.50 SD1283 10.00 D1478 21' ©
SD1009 15.00 SD1133 14.00 SD1289~1 15.00 SD1480 60.(X)
SD1009-2 15.00 SD1133-1 14.00 SD1290-4 15.00 SD1484 1' 50
8D1012 9.90 SD1134-1 3.00 SD1290-7 15.00 SD1484-5 1' 50
SD1012-3 9.90 SD1135 8.00 SD1300 3.00 SD1484-6 1'50
SD1012-5 9.90 SD1136 15,00 SD1301-7 3.00 SD1484-7 1'50
SD1013-3 13.50 SD1136-2 15.00 SD1305 3.00 SD1488 39' 00
SD1013-7 13.50 SD1143-1 12.00 SD1307 3.00 SD1488-1 28‘ 00
SD1014 11.00 SD1143-3 17.00 SD1308 3.00 SD1488-7 27' 00
SD1014-6 11.00 SD1144-1 3.00 SD1311 1.00 SD1488-8 28. 00
SD1016 15.00 SD1146 15.00 Sp1317 10.00 SD1499-1 39' 00
SD1016-5 15.00 8D1147 15.00 8D1335 3.00 SD1520-2 18. P
SD10184 15.00 SD1188 10.00 SD1345-6 5.00 SD1592-4 33' 00
SD1018-6 15.00 801189 24.00 SD1365-1 2.50 SD1528-1 24 " 00
SD1018-7 15.00 SD1200w 1.50 SD1365-5 2,50 SP1528-3 u B 00
SD1018<15 15.00 SD1201-2 10.00 8D1375 7.50 SD1530-2 38‘ P
SD1020-5 10.00 Sp1202 10.00 SD1375-6 7.50 D1536-1 41‘ 00
sD1028 15.00 8p1212-11 4.00 SD1379 15.00 SD1545 2 ° 0
SD1030-2 12,00 sp1212-12 4.00 S8D1380-1 1.00 D561 79'00
8D1043 12.00 8D1212-16 4.00 SD1380-3 1.00 SF4557 Wot 25'00
8D1043-1 10.00 SD1214-7 5.00 8D1380-7 1.00 SK3048 RCA. 5‘00
SD1045 3.75 SD1214~-11 5.00 8D1405 40.00 SK3177 RCA 15'00
SD1049-1 2.00 SD1216 12.00 SD1409 18.00 SMS7714 Mot 2'50
SD1053 4.00 SD1219-4 15.00 SD1410 22.00 SRF750 Mot - 36.00
8D1065 4,75 8D1219-5 15.00 SD1410-3 21.00 SRF1018 M)L 5 N 00
SD1068 15.00 SD1219-8 15,00 SD1413-1 18.00 SRF2147 Ik)t. 2'2'00
SD1074-2 18.00 8D1220 8.00 8D1416 50.00 SRF2356 Mot ° 38 ‘ 00
SD1074-4 28,00 SD1220-9 8,00 SD1422-2 24.00 SRF2378 Mot - 16- 00
SD1074-5 28.00 SD1222-8 16,00 8D1428 33.00 SRF2584 Mot ) 40' o0
801076 20.00 8D1222-11 7.50 SD1429-2 15.00 SRF2821 Mot.' 25'00
SD1077-4 4.00 $D1224-10 18.00 SD1429-3 15.00 SRF2857 Mot N 20' 00
D1077-6 4.00 $D1225 18.00 SD1429-5 15,00 TASR94 RCA N 15' 00
SD1078-6- 24.00 SD1228-8 PCR SD1430 12.00 T15189/MRF966 3' 55
8D1080-8 6.00 Sp1229-7 13.00 SD1430-2 18,00 312 2 ' 50
801080-9 3.00 8D1229-16 13.00 SD1434-5 30.00 TP1014 TRY 5' 00
801084 8.00 SD1232 4.00 SD1434-9 30.00 TP1028 TRW 15'00
SD1087 15.00 8D1240-8 15.00 SD1438 26.00 01-80703T04/ N
SD1089-5 15.00 8D1244-1 14.00 801441 91.00 458-949 Mot . Comm. 65.00
801095 15.00 SD1262 12,00 SD1442 15.00 TXVF2201 H p '450'00
SD1100 5.00 SD1263 15.00 SD1444 6.00 62803 RCA R 100' 00
Sp1109 18.00 SD1263-1 15.00 SD1444-8 6.00 TA7205/2N5921 80. 00
8D1115-2 8.00 SD1272 13.00 SD1450-1 28.00 TA7487/2N5920 75‘ 00
SD1115-3 8.00 SD1272-2 15.00 SD1451 18.00 TA7995/2N6267 150 ) 00
801115-7 2.50 SD1272-4 15.00 SD1451-2 18.00 SRF2092 Mot 18. 00
SD1116 5.00 SD1278 20.00 SD1452 20.00 MRF479 ) 8. 05
S01118 22.00 8D1278-1 18.00 SD1452-2 20.00 .
#We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor.

* DIODES (HOT CARRIER,MICROWAVE ,PIN, SCHOTTKY , TUNNEL, VARACTOR, GUNN) *
1IN21 $ 3.40 1IN21B $ 3.40 IN21BR $ 3.40 IN21C $ 3.40
1IN21D 4.00 INZ21DR 4.00 INZ1FR 6.00 INZ1RF 5.00
IN21WE 5.80 IN21WG 5.80 IN22 5.00 1NZ3A 10.00
IN23B 3.40 1N23C 3.40 IN23CR 3.40 1N23D 4.95
IN23DR 4.00 1N23WE 5.00 IN25 7.50 1IN25AR 18.00
IN2BWE 10.00 IN29 10.00 IN32 20.00 INS3A 55.50
IN76 26.00 IN76R 28.00 1IN78 26.00 IN78A 20.00
1N788 26.00 1IN78D 28.00 1N78DR 28.00 IN78R 28,00
1N149 6.00 1N150MR 18.00 1N415 4.00 1N415C 4.00
1IN415G 15.00 1N416D 5.00 1N416E 6.00 1N946 10.00
1N831 10.00 1N833 10.00 IN950 . 4.00 IN1084 2.00
1N2930 15.00 1N2932 15.00 IN3540 15.00 1N3712 11.00
IN3713 18.00 IN3714 11.00 1N3715 16.00 1IN3716 10.00
AIN3717 14.00 1N3718 10.00 1N3721 14.00 1N3733 10.00
IN3747 21.00 1N4386 20.00 1N4396 15.00 1N4785 11.00
1N4812B 9.00 IN5139A/B 4.25 1IN5140A/B 4.25 IN5141A/B 4.25
IN5142A/B 4.25 1N5143A/B 4.25 1N5144A/B 4.25 IN5145A/B 4.25
IN5146A/B 4.25 1N5147A/B 4.25 1IN5148A/B 4.25 1IN5167 5.50
1N5453 3.75 1N5465 7.65 IN5711 1.00 IN5711 JAN 2.00
INS713 5.00 INGT767 2.00 1N6263 1.00 152199 15.00
182200 15.00 182208/9 1.00 8B1087/48R869558 65.00 803020 65,00
A2X116M Aertech 50.00 BB105B 1.00 BB105G 1.00 B4 /4JFB4 G.E. 15.00
BL161 Bomac 5.00 MD514AB C. M. POR D4060 Alpha POR D4159 Alpha POR
D4233B Alpha PO D490C Alpha PCR D4959 Alpha POR D4987M Alpha POR
DS047C Alpha POR D5147D Alpa POR 05503 Alpha POR 05506 Alpha POR
DGB6158-98 Alpha POR DMD6022 Alpha POR DMDB460A Alpha POR DP20054 Crown POR
GC1691-89 GHZ 31.35 GC1602-89 GHZ 31.35 GC1607-40 GHZ 31.35 GC2531-88 GHZ 37.40
GC2542-46 GHZ 37.40 GC3208-40 GHZ 37.40 GC17044 GHZ 50.00 HP33644A-HO1 125,00
HP5082-0112 14.20 HP5082-0241 75.60 HP5082-0253 105.00 HP5082-0320 58,00
HP5082-0375 POR HP5082-0386 POR HP5082-0401 POR HP5082-0438 POR
HP5082-1028 POR HP5082-1332 POR HP5082-2254 POR HP5082-2302 10,70
HP5082-2303 5.20 HP5082-2696 POR HP5082-2711 23.15 HPS082-2727 FOR
HPS082-2800 1.00 HPS082-2805 4.45 HP5082-2835 1.00 HP5082-2884 POR
HP5082-3039 6.70 HPS082-3040 36.00 HP5082-3080 2.00 HP5082-3188 1.00
HP5082-3379 1.50 HP5082-6459 POR HP5082-6462 POR HP5082-6888 POR
HP5082-8016 POR HP5082-8323 POR K3A Kemtron 7.00 MA450A POR ~
MA475 POR MA40008 POR MA41487 POR MA41765 POR
MA41766 POR MA43004 48.00 MA43589 POR MA4 3622 POR
MA43636 POR MA45104 27.00 MA47044 POR MA47051 25,90
MA47100 3.05 MA47202 30.80 MA47771 POR MA47838%* POR
MA47852 POR MA49106 37.95 MA49558 POR MA86731 125.00

* OUR STOCK CHANGES DAILY SO CALL IF IF THE PART YOU NEED IS NOT LISTED #%##%6tdssssskakbsiss s shfas adhrd et s fahartsssns

Toll Free Number

800-528-0180

(For orders only)

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

“H z electromscy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

For information call: (602) 242-3037

More Details? CHECK—OQFF Page 148
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COAXIAL RELAY SWITCHES SPDT
Electronic Specialty Co./Raven Electronics FSN 5985-556-9681 549.00
Parc # 25N28 Part # Su-0l
26Vdc Type N Connector, DC to | 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 5985-543-1850

$29.99 $39.99 $39.99

~ “-""i‘
i1 C-—). { v & 5 ]
I Sany Sk Jazs

P

!

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&B Model ECTIDB72 Svde turn on 120vac contact at 7amps or 20amps on a
o= i 10"x 10"x .124 aluminum. Heatsink with
PRICE EACH §5.00 3 !
silicon grease.
Digisiy, Inc. Model ECS-215 Svde turn on 240vac contact lbamps or 40amps on a
e 10" 10"% . 124 aluminum, Heatsink with
PRICE EACH $7.50 114 %
silicon grease.
Grigsby/Barton Model GB7400 Svdc turn on 240vac contact at |5amps or 40amps on a
10"x 10"x . 124 aluminum. Heatsink with
PRICE EACH §7.50 =l )
silicon grease.

substituted with other brands or equivalent model numbers. **#

For information call: (602) 242-3037

NOTE: *** [tems may be

‘All paris may be new or
z surplus, and parts may be Toll Free Number
substituled with comparable pans 800-528-0180

il we are out of stock of an item

(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
R L

electronicy
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2(39/7289 $ 34.00 1182/4600A $500.00 ML7815AL $ 60.00
2E26 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-5007 102.00 4657 84.00 ML7855KAL 125.00
3-10007/8164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX400U7/8961 255.00 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/PLL172 500.00
4-400A/8438 98.00 5868/AX9902 270.00 8458 35.00
4-400B/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 8505A 95.00
4-1000A/8166 444,00 5893 60.00 8533W 136.00
4CX250B/7203 54.00 5894 /A 54.00 8560/A 75.00
4CX250FG/8621 75.00 5894B/8737 54.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/A79909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
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
4CX15008/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6L6 Metal 25.00
4CXx10000D/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500. 00 6326 P.O.R. 6CA7/EL34 5.38
4CW800F 710.00 6360/A 5.75 6CL6 3.50
4p32 249.00 6399 540.00 60J8 2.50
4E27A/5-1258 240.00 6550A 10.00 6DQ5 6.58
4PRE0OA 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 6HB5 6.00
4X150A/7034 60.00 6939 22.00 B6HF5 8.73
4X150D/7609 95.00 7094 250.00 6JGBA 6.28
4X2508 45.00 7117 38.50 6JM6 6.00
4X250F 45,00 7203 P.0.R. 6JN6 6.00
4X500A 412.00 7211 100.00 6J56C 7.25
5CX1500A 660.00 7213 300.00* 6KN6 5.05
K788 27.50 7214 300.00* 6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
572B/7160L 49,95 7325 P.0.R. 6LQ6/6MJI6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6ME6 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.

ARE OUT OF STOCK OF AN ITEM.

NOTICE:

Toll Free Number
800-528-0180
(For orders only)

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

For information call: (602) 242-3037

MK z electronpcy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK —OFF Page 148
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HEWLETT PACKARD SIGNAL GENERATORS

ures Including ¢

900-2100MH2 with many f

5403 H.F

output

m to I]}n Tt

Is directly ated In

itoring ole ope
C 5 + stability excee
temperature, Calibroted otienuator
1tire output band. 50 ohm |mpedance
sdulotion with r rote vorioble
il sewidt 3 10usec)and var it
External

HEX 1 1COM HEALSET

these hedsers come with ot 1o hook uo I

Pertect Muile R

Licooters .

In Sealed Howes. Lin

$69.95

electromicy

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

GOBA S0KHZ to 65MHz In b bands +-13,0utput level odjustoble
to 3V into S0 ohms.Bullt-in crystal collbrator, 400 -100
modulation.

606E Some 0s obove but hgs frequency control feature to ollow
operation with HP B708A Synchronizer.

GO8C 10MHz to 4BOMHZ,0-1uv-1V Into 50 ohms.AM,CW.or pulse mod
ulation. callibrated ottenuvator

608D/ 10MHZ to 420MHz, 0.1uv-0,%Y Into 50 ohms +-0,5% occurocy.,

15510 built-in crystal collbrotor, AM-CW or pulse output.

BUOBE |l roved version of popular BOBC, to 1V output, Imnroved
stabllity. low residuo

bOaF 10MHz to 455MH2 In 5 bonds +-1% frequency accuracy with
bullt-in crystal cal ibrator.Con be used with HP 8/08A
rl-hll)nl.'i_'l'. Outout cont inuously odjustoble from ,luv to

LY Into 50 ohms,
bliA 450-1230MHz 0,10 ¥V into 50 ohms,colibroted oul

alibraoted outou

and all modulation charocteristics.
B1BAS Direct regding ond direct contral from 1.8 to &4,26Hz., The
I b1bA features dB callibrated outbut occuracy fre

inputs INCreas ver

00

-

“All parts may be new or
surplus,
substituted with comparable parls
it we are out of stock of an item.”

bl6B Samé 0s obove but loter model. 600.00
6188 3.8 to_7.6GHz ronge.with callbrated outout and selection of
pulse-FM or sguare wave modulation, $ B

Glal Some 0s above but loter model. 0.00

7 to 11GHz ronge,wlth calibrated output ond selection of

pulse-FM or sauare wave modulotion, $ 750,00

208 Same 05 gbove but loter model. 3. 06
626A 10 to 15GHz,10mw output power with calibroted output ond z

pulse-square wave or FM modulotion. $4200.00
87084 Synchron|zer used with 606B,608F

phose-lock frequency stabllizer -murl
osclllator frequency stabjlity to u30MH
generator.Phase locking eliminates micre 1C5
resulting In excellent frequency stabllity, 1ne amun |rn ludes
a v’crnIEI which con tune the reference 0scillator over a rulnflr
of +-0.251 permitting frecuency set y to 2 parts in

10 the seventh.Provides o very stoble sianal that ‘.u'll.‘flt'
many critical apolications.

(With WP GOGE or GOBF) § 350,00
(Without $ 450,00

EMC-10 ELECTROMETRICS EMC-10 RF1/EM] RECEIVER
Low frequency onalyzer covering 20Hz to &
range.Extendable to 500 KMz in widebond mo

NF-105F  Empire Duh,cr Fleld Intensity Mete
Has NF-105/TA,NF-105/TX,NF 105/11, NI 105/T2.NF-1
Covers lukhz to 1000MHz

-

2100,00

ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.

EQUIPMENT 15 HOT CALIBRATED.

TEAMS: DOMESTIC. Prepaid, C O D. or Cradil Card
FORE; Propaid onty, IS Funds, Money Order, of Cashesr's Check Oniy

€00 Accoplatis by telephons of mail Paymant Irom customes will be by Cash, Money Oroer, of Cashiar's Check. We am sorry
tust we cannol accopt personal C MIINLGBQCDﬂllr-ﬂhmmllr&'\hWIHI'UUNIIIPJHT‘.W

COMFIRMING ORDERS. Wa would pufu that confitming orders not be seni alter 4 telephone order Do placed
pohci necessiales & confirming omded, please mark FIFMING ™ boldly on the order. If pnwvm or duplicate shipmens
1ot Oun 10 @n Order which i nof progerly marked, (he cusiones will be held responaitie lor sy chasges incirmed, plus & 15'\-
.‘Imi charge on the refurned pans
CREDIT CARDS: Wa ars now sccapling MASTERCARD, VISA. AND AMERICAN EXPRESS
DATA SHEETE: Whan we fhave dats shests in s1ock on devices we will suply ihem wilh e order
DEFECTIVE MATERIALS: Al claims for defectim rn.nwm must be made within 30 DAYS afier receipt of ihe parcel Al chaims

st inClude the defective matednal (for tenting purposes), 0y Of our irvciCe, 8nd & refurn auThorization numbsr which must be
oblained prior 10 shipping 1he merchandiss back 10 u mu cm b obtared b« caling BO2) 2428018 of sending us l mﬂcw
Due 10 Manufaciure: warmaniies we are unable 10 replace of issue Credit on | b have been soldered 10 of

itwrndd in arvy winy All Pl ileme T b packed property of (1 will void sl wartaniies. We 0o ot assume rnpu—n-bm, ol ua-p
Bing and handiing charges incurmed
DELIVERY: Ordevs are usisally shipped 1he same day they are placed or the nesi Dussness day, uu-. we are ol Of BIDCK ON a8
itom. The Customed: wiil De natifsed by post card i we are going 1o backorder (he ilem. Our Romal prmnmmu:uv!.u us
M.u mnﬂn o Bize o Ihe weight of the package Test Equipment is shipped only by s w i Trmght coliact, uniess priot
ve boon made and spproved
FORENN mu Al Iormgn oeders must be prepasd with & Cashier's o Money Drder made oul in US. FUNDS ONLY
Wa are sorry tat C.OD 18 nol svailatie 1o forsign countries and kttern of Crodit are unacceptable as & farm of payment Further
ndormation I8 awsilable on regues!

HOURS: Monday they Fridey 830 am o 500 pm. Seturdays 830 am 10400 pm
INSURANCE: Plaase inchade 256 lor asch sdditional §100 00 aver $100.00, UPS DNLY Al inaurd packages are shipped iy UPS
onby. I you sish 10 have it shipped (heough the post office hers is & $5.00 fow which is sddvional 1o The shipping. handling aad in
BurAnCe.

DPEN ACCOUNTS: We rogret that we do not iSaus Open Scoounts

ORDER FORMS: Mew oider forme s included wilh sach order Iof your conversence. Addtional onder loime are svailsbie on
]

PARTS: We reserve the right to substitule or replace any item with a part of equal or comparable
specilication

POSTAGE: Minimum shipping and handling in the U.S., Canada, and Mexico is $3.00 for ground ship-
ments, all other countries is $5.50. Air rates are availabie al the time ol your order. Al foreign
please include 25% of the ordered amount for shipping and handling CSD ‘s are shipped AIR

PREPAID ORDERS: Orders must be accompanied by a check
PRICES: Prices are subject to change without notice
PURCHASE ORDERS: We accept purchase orders only when they are accompanied by a check

RESTOCK CHARGES: If parts are retumned 1o MHZ ELECTRONICS, INC. due 1o customer error, the
customer will ba held responsible for all fees Incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must a-:companv any returm; A copy of
our invoice, return authorization number which must be ob lof 1o ping the

back. Returns must ba done within 10 DAYS of receipt of parcel turn nu'tnon.'ahm numbers can
be obtained by calling (602) 242-8916 or nalifying us by post card. Return authorizations will not be
given oul on our 800 number

SALES TAX: ARIZONA residents must add 6% sales lax, unless a signed ARIZONA resale tax card
s curren!ny on file with us. All orders placed by persons outside of ARIZONA, but delivered to per
sons in AHIZONA are subject to the 6% sales tax

SHORTAGE OR DAMAGE: All claima for shorlages or damages must ba made within 5 DAYS of
receipt of parcel Claims must include a © of our Invoice, along with a return authorization
numbar which can be oblained by contacting us at (602) 242-8916 or senmnf a post card. Authoriza-
tions cannol be on our BOD number. iterns must be properly packed. if items are not properly
packed make sure 1o contact the carrier 50 that they can come out and inspect the package before
it is returmed 10 us. Customers which do not notity us within this time period will ba heid responsible
for the entire order as we will consider the order complate

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (B0O) 528.0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8916 or (602) 242-3037

eSS i
VISA
. ||
-y
Toll Free Number

800-528-0180
(For orders only)

For information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

and parts may be
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DENTRON
LIVES THROUGH

COILCO ELECTRONICS, INC.

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

Coilco has purchased the inventory of
Dentron Radio Co., Inc. Coilco has ex-
cellent and fast repair service and parts
available for most Dentron Equipment.
Our factory will be manufacturing simi-
lar equipment in the near future.

For further information on parts and
service, contact:

v 130

COILCO ELECTRONICS, INC.
223 NORTH MICHIGAN AVENUE
EDGERTON, OHIO 43517
(419) 298-2346

, W)

The ADM-10" satellite antenna system gives you : s
the most for your investment. At the cost of an For "_“_3 competitive Edge»
8’ dish, the ADM-10 provides performance mar- call—

gins to account for loss of signal due to satellite
aging. Constructed of rugged steel or aluminum ANTENNA

with fully adjustable polar mount, ADM-10"-the DE“ELOPMENT&
competitive edge in the private TVRO market. MANUFACTU'RWG. INC.

P.O. BOX 1178 « POPLAR BLUFF, MO 63901 « (314) 785-5988

» 113

SPEAKER QUALITY IS THE PRIMARY KEY
TO YOUR STEREO SYSTEM'S SOUND

And speakers are easy to make—and very difficult to de-
sign. Speaker Builder, a new quarterly from the
publishers of Audio Amateur, has all the design an-
swers you novice-to-experts need to dramatically im-
prove the quality of sound you're getting from your
stereo system. The drivers are relatively cheap and the
sources for them are all listed in Speaker Builder's
pages. As an experienced ham, you probably know your
way around your audio system already. Here's an easy
way to make what you have sound a whole lot better at
minimum cost.

Speaker Builder can save up to two thirds of the
cost of the speakers—which translates to almost one
third of your outlay for your stereo system. Over
110,000 Americans will build their own enclosures this
year—and you can too! Your dream speaker is probably
well within reach if you build it yourself. There's a lot of
help around already and now, Speaker Builder
brings it all together in an assortment of articles that are
comprehensive and a mix of both simple and advanced
projects to help you choose and build the best type for

your listening room.
» N7

* Bass Reflex * Horns

* Electrostatics * Transmission Lines

* Infinite Baffle

* Specials: Ribbon, Air motion transformers

* Basic data on passive and electronic crossovers.
There will be reports on building the many kit speakers
and enclosures now available, and a roundup of sup-
pliers for drivers, parts, and kits. Articles range from the
ultimate (650 lbs. each) to tiny plastic pipe extension
speakers. From time delayed multi-satellites to horn
loaded subwoofers, as well as modifications of many
stock designs.

SPEAKER BUILDER, P.0. Box 494H, Peterborough NH 03458-0494 USA

[ Enter my subscription to SPEAKER BUILDER for one year at the special rate of $10.00,
| Make that a two year subscription at $18.00.

| Check enclosed [ Charge to my MasterCard Visa [ charge card
Expire___/___ Phone Orders (603)924-6526
Name - -
Street & No — ——— .
Town __ __ State_ § ZIP .=
I understand that the unexpired portion of my subscription will be refunded after my first
issue if the magazine is unsatisfactory for any reason. Make checks and money orders
E.u.wlbk to Speaker Builder. Rates above are for USA only. Outside USA add $2.00 per year
or postage. Non U.S. checks must be drawn in U.5. currency only

More Details? CHECK —OFF Page 148
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California

C & A ROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 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

Icom, Ten-Tec, Microlog, Yaesu,
Azden, Santec, KDK, and more.
One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

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.

Hllinois

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 & SRADIO

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:

Massachusetts

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 WDBAHO

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
RENO, NV 89502
702-827-5732

QOutside 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.

. YOU SHOULD BE HERE TOQ!
D e a-le-r S. Contact Ham Radio now for complete details.
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New Jersey

RADIOS UNLIMITED

P.O. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

800-526-0903

New Jersey's only factory authorized
Yaesu and Ilcom 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 |-270 and airport.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

Icom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex.

THE VHF SHOP

BOX 349RD 4

MOUNTAINTOP, PA 18707
717-868-6565

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Belden

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!

HUSTLER /

DELIVERS
RELIABLE /
ALL BAND HF
PERFORMANCE

Hustler's new 6-BTV six-

band trap vertical fixed

station antenna offers

all band operation

with unmatched con-

venience. The 6-BTV

ofters 10, 15, 20, 30,

40, and 75/80 meter /

coverage with ex-

cellent bandwidth

and low VSWR. Its

durable heavy

gauge aluminum

construction with ]

fiberglass trap

forms and stain-

less steel hard-

ware ensures

long rediability.
Thirty

meter kits

(30-MTK)

for 4-BTV

and 5-BTV ]

are also

available.

Don't miss our 30 meter excitement.

HUSTLER -
STILL THE STANDARD OF PERFORMANCE.

HUSTLER

3275 North "8 Avenue
Kissimmee, Florida 32741
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RATES Noncommercial ads 10¢ per word;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenvilie, N. H. 03048.
|

QSLs & RUBBER STAMPS — Top Quality! Card Samples
and Stamp info — 50¢ — Ebbent Graphics 5R, Box 70, Wester-
ville, Ohio 43081.

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-¢c, Wynantskill,
New York 12198.

RADIO ITEMS before 1930 wanted. Buying battery operated
radios, horn and cone speakers, radio tubes and parts, radio
literature — books, catalogs, magazines, radio advertising
signs, posters. Gary Schneider, 6848 Commonweaith Bivd.,
Parma Heights, Ohio 44130.

FOREIGN PAPER MONEY wanted for my hobby. Old and
new. Will accept free or will buy or trade. Buddy Hincke, 1854
East Bay Drive, North Bend, Oregon 97459. WABLFJ.

ENGINEERING SOFTWARE — Free brochure. PLOTPRO —
scientific graph printing program prints linear/log/semi-log
plots on any printer. Multiple plots forced or autoscale, grid
lines, 1abeling, $49.95. ACNAP — fast machine code analyzes
active/passive electronic circuits. MonteCarlo, Worst Case,
and sensitivity analysis, $49.95. SPP — Signal processing pro-
gram analyzes linear/nonlinear systems and circuits, LaPlace
transfer functions, 512 point FFT, transient analysis, more,
$59.95. All programs share data files. Add $3.00 each S&H.
BV Engineering, PO Box 3429, Riverside, CA 92519. (714)
781-0252.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austria
Karin Ueber
Postiach 2454
0-7850 Laerrach
West Germany

Ham Radio Belgium
Stereohouse
Brusseisesieenweg 416
8-9218 Gent

Belgium

Ham Radio Canada
Box 400, Goderich
Ontario, Canada N7A 4C7

Ham Radio Europe

Box 2

S-194 02 Upplands Vasby
Sweden

Ham Radio France

SM Efectronic

20 bis, Ave des Clarions
F-B9000 Auxerre
France

Ham Radio Germany
Karin Ueber
Postlach 2454
0-7850 Loarrach
West Germany

Ham Radio Holland
Postbus 413
NL-7800 Ar Emmen
Halland

Ham Radio italy
Via Pordenone 17
1-20t32 Mitano
Italy

Ham Radio Switzerland
Karin Ueber

Postiach 2454

D-7850 Loerrach

Waest Germany

Ham Radio UK

P.0. Box 63, Harrow
Middlesex HA3 6HS
England

Holland Radio

143 Greenway

Greenside, Johannesburg
Repubiic of South Atrica
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120’ GUYED TOWER. Extremely strong $700. 20’ sections
$150. Tim Colbert, 13609 Colony, Burton, Ohio 44021.

ELECTRONIC CMOS Keyer kit pcb +parts only $9.95 plus
$1.50 shipping. W! res. add 5% tax. Send for free informa-
tion. BEL-TEK, PO Box 125H, Beloit, Wl 53511.

FREE, FREE gift. Interested in Amateur Radio, computers,
video. Large SASE pse and mention Ham Radio ad. Free gift
to ail. Narwid Electronics, 61 Bellot Rd., Ringwood, NJ 07456.

CRYSTALS . . . brand new 230.400 kHz, 4.000 MHz, 10.000
MHz; $1.00 each! Satistaction guaranteed or your money
back. Send for free electronics parts catalog. Technical Elec-
tronics, PO Box 2361H, Woburn, MA 01888.

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117,
SASE brings information.

RADIO SPECIALTIES FM deviation scope $250, Singer M-19
spectrum analyzer $150, Narda 8400 RF power meter .01-12.4
GHz $95, North Eastern 7-18 frequency meter 100 me-10 GHz
$95, North Eastern TTS-26B telephone system test set $250.
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.

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50. KIMAN. (207) 495-2215.

CHASSIS and cabinet kits. SASE K3IWK.

DIGITAL DISPLAYS for FT-101’s, TS-520’s, and most others.
Write for information. Grand Systems, PO Box 2171, Blaine,
Washington 98230.

SAN ANTONIO, TEXAS QTH for sale. 4-2-2 with 70 foot tower,
etc. WBCM, (512) 684-6129.

YOU KNOW it’s fun to build — if you can find the parts. Maybe
we can help. Stamp brings flyer. Midnight Engineering, RR,
Magquon, IL 61458.

WANTED: Cash paid for used speed radar equipment. Write
or call: Brian R. Esterman, PO Box 8141, Northfield, lllinois
60093. (312) 251-8901.

STERLING SILVER callsign jewelry pin or tack; $11.95,
alligator tie clip; $19.95, all ppd. Info-SASE. Tom’s Silver, PO
Box 3758, Manchester, NH 03105.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806.

NOTICE to all 2 meter RTTY operators — a new MSO
(Message Storage Operation) system is being established here
in the New York metro area by Lenny N2CKA. Frequency of
operation is 145.680 MHz - FM, using 100 WPM (74 Baud)
Baudot code. Al Amateurs in the NY, NJ, Conn. area, or for
that matter, anyone wha can “hit'' the MOS from elsewhere
are encouraged to leave items of interest, bulletins, or just
exchange “mail”’. The MSO uses standard DS 3100 type for-
mat, Access code is MSOCKA. HELP will bring up a list of
commands to assist the new user. EXIT is used to ‘‘Close”
or deactivate the system. Lenny N2CKA or Rich N2EQO, will
be glad to help new users not familiar with SMO operation
to get off on the right foot.

FOX-TANGO Newsletters — Since 1972, the prime source
of modifications, imprevements, and repair of Yaesu gear, free
to Club members. Calendar year dues still only $8 U.S., $9
Canada, $12 elsewhere. [ncludes 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.

SENCORE VA48, Mint condition, all manuals & probes
$850.00. CES 500SA simplex patch $325.00. Eden, Sr. (513)
932-3117.

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardiff, CA 92007.

IMRA International Mission Radio Assn. helps missioners —
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern.
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538.

*'HAMS FOR CHRIST.’’ Reach other Hams with a gospel tract
sure to please. Clyde Stanfield, WABHEG, 1570 N. Albright,
Upland, CA 91786.

TENNATEST — Antenna noise bridge — out-performs others,
accurate, costs fess, satisfaction guaranteed. Send stamp for
details, WBURR, 1025 Wildwood Road, Quincy, M| 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 Coflector, 4500 Russelt Drive, Austin, Texas
78745.

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader “Yellow
Sheets’’, POB356, Wheaton, IL 60189.

NEEDED: Model 14-X D.C. module for Swan 350. Kurt R.
Fritsch, 7882-103 Americana Cir., Glen Burnie, MD 21061.
(301) 768-7903.

WANTED: Old micraphones, remote mixers, other mic related
items. All pre 1935. Bob Paquette, 107 E. National Avenuse,
Milwaukee, W| 53204.

Coming Events
ACTIVITIES

““Places to go...”

COLORADO: Rocky Mountain VHF Society’s annual Spring
Hamfest, Sunday, May 20, 9 AM to 3 PM, rain or shine, Bould-
er National Guard Armory, 4750 North Broadway, Boulder.
Admission $3 per family, no seller’s charge. Sellers please
bring own tables. Tech demonstrations and seminars on
packet radio, fast-scan ham TV, microwaves, satellite com-
munications, etc. Food and drink available. Talk in on
146.16/.76 and 146.52. For more information: Richard Ferg-
uson, KA@DXM, 1150 Albion Rd., Boulder, CO 80303. (303)
499-2871.

GEORGIA: The Atlanta Hamfestival 1984, sponsored by the
Atlanta Radio Club, June 16 and 17, at the Atlanta Civic Cen-
ter. 70,000 square feet of air-conditioned exhibitor space and
over 800 outdoor flea market spaces will be avaifable. Flea
Market $12.50 per space in advance; $15.00 at the gate for
both days. Hamfest registration $5.00 in advance, $6.00 at
the door. To be pre-registered for the Flea Market or Hamfest,
we must receive your application and check by June 8.
Pre-registration applications received after June 8 will be re-
turned. Hours 8 AM to 5 PM on Saturday. 8 AM to 2:30 PM
on Sunday. Talk in on 3.97 MHz, 146.22/82 and 146.94
simplex. For pre-registration or other information write Atlan-
ta Radio Club, PO Box 77171, Atlanta, GA 30357.

IDAHO: Kootenai Amateur Radio Society presents Hamfest
'84 at the North Idaho Fairgrounds, Ceur D’Alene, June 9,
8 AM to 4 PM. Swap tabies available at no charge. RV's are
welcome but no haokups available at the site. Come early for
our Friday program including pot luck and dancing afterwards.
For further information write Avon Anderson, WB7WBZ.

ILLINOIS: The Six Meter Club of Chicago will hold its 27th
annual Hamfest, Sunday, June 10, Santa Fe park, 91st and
Wolf Road, Willow Springs. Gates open 6 AM. Advance reg-
istration $2.00, $3.00 at gate. Large swapper's row, picnick-
ing, displays in the pavillion, plenty of parking, refreshments,
AFMARS meeting and more. For advance tickets: Val Hell-
wig, KSZWV, 3420 South 60th Court, Cicero, IL 60650 (or any
club member). Talk in KOONA 146.52 or K9ONA/R 37-97.

INDIANA: The Wabash Valley Amateur Radio Association’s
38th annual Hamfest, Sunday, June 3, Vigo County Fair-
grounds, Terre Haute. For more information SASE to WVARA,
PO Box 81, Terre Haute, IN 47808.

INDIANA: The 16th annual Wabash County Hamfest, May 20,
4-H Fairgrounds, Wabash. 6 AM to 4 PM. Contact Don
Spangler, WBHNO, 235 Sauthwood Drive, Wabash, IN 46992.
(219) 563-5564.

INDIANA: The Annual Evansville TARS Hamtfest, May 20, all
indoors at the Vanderburgh County 4-H Fairgrounds. Open
6 AM COT. Admission $3.00. Indoor tables $7.50. Outdoor
flea market $3.00. Talk in on 147.75/.16 and 146.19/.79. For
table reservations and information contact Mike Anderson,
KA9LQM, PO Box 3284, Evansville, IN 47732.

MARYLAND: The Maryland FM Association’s annual Ham-
fest, Sunday, May 27, Howard County Fairgrounds, West
Friendship, 30 miles west of Baltimore. 8 AM to 4 PM. Dona-
tion $3.00. Tailgating $3.00. Inside tables $6.00 each in ad-
vance, $10.00 at the door if available. Talk in on 146.16/76
and 146.52. For table reservations or information: MFMA Ham-
test Committee, c/o John Elgin, WABMNN, 8216 Styers Ct.,
Laurel, MD 20707. (301} 621-2352.

MICHIGAN: The Chelsea Swap and Shop, Sunday, June 3,
8 AM to 2 PM, Chelsea Fairgrounds, Chelsea. Setups 5 AM.
Donation $2.50 advance and $3.00 at the gate. Children under
12 and non-ham spouses admitted free. Talk in on 146.52
simplex and 147.855 Chelsea Repeater. For information:
William Altenberndt, 3132 Timberline, Jackson, M) 49201.

MINNESOTA: The North Area Repeater Association will spon-
sor the state’s largest Swapfest and Exposition for Amateur
Radio operators, Saturday, June 2, Minnesota State Fair-
grounds, St. Paul. Admission $4.00. Exhibits, booths, giant
outdoor flea market. Free overnight parking for self-contained
campers on June 1. Call wide area repeaters 25/85 or 16/76
for directions. For information write Amateur Fair, PO Box 857,
Hopkins, MN 55343, (612) 420-6000.

NEW ENGLAND: The Hosstraders Spring Tailgate Swapfest,
Saturday, May 12, sunrise to sunset at Deerfield, NH, Fair-



grounds. Admission $2 includes tailgaters and commercial.
Friday night camping for self-contained rigs at nominai fee.
None admitted before 4 PM Friday. No reserved spaces.
Profits benefit Boston Burns Unit of Shriners’ Hospital. Last
year's donation over $4700.00. For map to northeast’s big-
gest Ham Flea Market SASE to Norm, WA1IVB, RFD Box 57,
West Baldwin, ME 04091 or Joe, K1RQG, Star Route Box 56,
Bucksport, ME 04416 or Bob, W1GWU, Walton Road, Sea-
brook, NH 03874.

NEW HAMPSHIRE: The 10th annual Eastern VHF/UHF Con-
ference, May 4-6, Sheraton Tara, Exit 1, US 3, Nashua. Fri-
day night hospitality room. Tech talks by well-known VHFers.
Pre-registration $14.50 to Rick Commo, K1LOG, 3 Pryor Rd.,
Natick, MA 01760 before April 29. Registration at door $20.00.
Saturday night banquet is $15.00 payable befare April 29. For
information: Lewis D. Collins, W1GXT, 10 Marshall Terrace,
Wayland, MA 01778. (617) 358-2854 before 10 PM.

NEW JERSEY: The Jersey Shore Chaverim is sponsoring the
third annual Ham & Computerfest, June 10, 9 AM to 4 PM,
Jewish Community Center, 100 Grant Avenue, Deal. 7300 sq.
ft. of indoor space. Admission $3 per person (children under
12 and XYL’s free). Refreshments available. indoor table $8
and tailgating $3.50 per space. For reserved space SASE with
advance payment to Jersey Shore Hamfest, PO Box 192, West
Long Branch, NJ 07764 by June 1. Talk in on 147.045 + .6,
145.110 + .6 and 146.52 simplex. Deal, NJ is less than 50 miles
from NYC and 70 miles from Philadelphia. For information call
Arnotd, W2GDS (201) 222-3009.

NEW JERSEY: TCRA Hamtest Tri County Radio Association,
rain or shine, Sunday, May 13, Passaic Valley Community
Center off Valley Road, Stirling, NJ. 9 AM to 4 PM. Indoors,
refreshments, rest rooms, free parking. Tables $6, registra-
tion $2.50. Table reservations call or write Dick Franklin,
W2EUF (201) 232-5955 or 270-3193, PO Box 182, Westfield,
NJ 07090.

NEW YORK: “ROME HAM FAMILY DAY", Sunday, June 3,
Beck’s Grove in Rome. Presented by the Rome Radio Club,
Inc. this event features something for everyone. Games, con-
tests and the largest Flea Market in the area. Good food and
beverages available throughout the day. Educational and
scientific displays and presentations climaxed by a fine din-
ner and our ‘‘Ham of the Year” award. For further informa-
tion: Rome Radio Club, PO Box 721, Rome, NY 13440.

NEW YORK: The 25th annual Southern Tier Amateur Radio
Club’s Hamfest, Saturday, May 5, Treadway Inn, Owego. Flea
market opens at 8 AM. Vendor displays and sales. Tech and
non-tech talks. Refreshments available. Dinner is at 6:30 PM
by advance tickets only. Talk in on 22/82, 16/76, or 146.52
simplex. For further information SASE to KF2X, C. England,
RD #1, Box 144, Vestal, NY 13850.

OHIO: The Sandusky County and Ottawa County Combined
Hamfest, May 20, Ottawa County Fairgrounds, state Rt. 163,
3 miles east of Oak Harbor, Advance tickets $2.50, $3.00 at
gate. Free trunk space and parking. Tables available. For in-
formation: John Dickey, 545 N. Jackson St., Fremont, OH
43420. Talk in on 147.675/075 or 52 simplex.

OHI0: The Champaign-Logan Amateur Radio Club’s annual
Hamfest, Sunday, June 10, Logan County Fairgrounds, Belle-
fontaine. Gates open 8 AM. Tickets $2.00 advance, $2.50 at
the door. Tables $3.00. Plenty of free parking. Call in
147.60/00. Mobile check 146.52 simplex. For ticket info: Steve
Kidder, NBETD, Box 265, Russells Point, OH 43348 or (513)
843-6099.

OKLAHOMA: The Broken Arrow ARC and the Tulsa ARC will
sponsor the Greencountry Hamfest, May 18, 19, and 20, West-
ern Hills Lodge, 6 miles east of Wagoner at Sequoyah State
Park. Pre-registration $2.50 or $3.00 at the door. There will
be programs for the whole family. For information: Broken
Arrow ARC, PO Box 552, Broken Arrow, OK 74012.

OHIO: Medina County Hamtest, sponsored by the Medina Two
Meter Group, May 13, Medina County Community Center
Building, Lafayette Rd., State Rt. 42 S.W. 8 AM to 4 PM. Ven-
dor setup 7 AM. Refreshments and free parking. Tickets $2.60
advance, $3.00 at door. Tables $5.00. Some elec. hookups
available. Talk in on 147.63/03, K8TV/R. For tables and tickets
write PO Box 452, Medina, OH 44258, (216) 725-5021 or (216)
723-5010.

OKLAHOMA: The Great Plains ARC's third annual Northwest
Oklahoma Eyeball & Swapmeet, Sunday, May 20, starting at
9 AM in Mooreland. Covered dish dinner at noon. Local air-
port. Dealer and swap tables free. Talk in on 147.72/12 and
146.52 simplex. Campsites available. For further information
call (405) 994-5394 or write KB5XI, Gordon Richmond, Rt. 1,
Box 12, Mooreland, OK 73852.

PENNSYLVANIA: The Murgas ARC (K3YTL) will sponsor the
annual Wilkes-Barre Hamfest, Sunday, June 3, 109th Armory,
Market St.,, Kingston (across the river from Wilkes-Barre). Gen-
eral admission 8 AM. Setup at 6 AM. Admission $3.00. XYL's
and children under 16 free. Tailgating $2.00 per space in-
door/outdoor rain or shine. Talk in on 146.01/61 and .62 sim-
plex. For further information: Hamfest Committee, PO Box
1094, Witkes-Barre, PA 18703.

PENNSYLVANIA: The tenth annual Warminster Amateur
Radio Ciub's Hamtfest, Sunday, May 20, Middletown Grange
Fairgrounds, Penns Park Road, Wrightstown, rain or shine.
Gates open 7 AM (Vendors at 6 AM). Donation $3.00. Pre-reg-
istration $2.00. XYL's and children free. Tailgaters $2.00 add.
per 10’ space. Food and drink available. Talk in on 147.69/09
or 146.52. For information and pre-registration contact: Bill
Cusick, W3GJC, Apt. 706 - Garner House, Hatboro, PA 19040.
(215) 441-8048.

PENNSYLVANIA: The 2nd annual Southern Alleghenies
Hamfest, May 13, 8 AM to 5 PM, Bedford County Fairgrounds
one mile wes! of Bedford on Rt. 30 and 1/2 mile west of Rt.
220 bypass. Sponsored by the Bedford, Altoona, Somerset,
PA, and Cumberland, MD ARCs and Biue Knob Repeater
Association. Admission $3.00. Inside spaces $5.00 each, out-
side tailgating $2.00. Visit nearby restored Old Bedford Village
at special Hamfest rates. Talk in on Bedford repeater 145.49
and 146.52 simplex. For more information call Tom Gutshall,
W3BZN (814) 942-7334.

PENNSYLVANIA: The tenth annual Northwestern Pennsyl-
vania Hamfest, May 5, Crawford County Fairgrounds, Mead-
ville. Gates open 8 AM. Bring your own tables. $5 per table
to display inside. $2 per car space outside. $3 admission, chil-
dren under 12 free. Refreshments. Commercial displays wel-
come. Talk in on 145.13, 147.21, 147.03. Details: C.A.R.S.,
PO Box 653, Meadville, PA 16335. Att: Hamfest Committee.

PENNSYLVANIA: The 30th annual Breeze Shooters’ Ham-
fest, Sunday, June 3, 9 AM to 4 PM, White Swan Amusement
Park, PA. Rt. 60.near greater Pittsburgh International Airport.
Free flea market and free admission. Family amusement park,
tfood on site. Registration $2.00 or 3/$5.00. Talk in on 28/88
or 29 MHz. For information: Don Myslewski, K3CHD, 359
McMahon Road, North Huntingdon, PA 15642. (412}
863-0570.

TENNESSEE: The Radio Amateur Club of Knox County will
hold its 18th annual Hamfest, May 26 and 27, Kerbella Temple
Auditorium, Knoxville. Saturday 9 to 5. Sunday 10 to 4. Ad-
mission $3.00. Radio and computer forums, dealers, in-
doorfoutdor flea market. Free parking. Talk in on 147.90/30.
For information: Larry Poore, N4EHR, 4320 Felty Drive, Knox-
ville, TN 37918. (615) 687-3154.

VIRGINIA: The Tenth annual Manassas Hamfest, Sunday,
June 3, Prince William County Fairgrounds, VA. RT. 234, 1/2
mile south of Manassas. 7 AM tailgate setup. 8 AM general
admission. Tailgating, indoor exhibits, food available on
grounds, YL program, CW proficiency awards. Admission $4
per person, under 12 free. Contact: Bob Kelly, KAANES, Gen-
eral Chairman, Manassas Hamfest, c/o Ole Virginia Hams
ARC, Inc., Manassas, VA 22110. (703) 361-9468.

WASHINGTON: The Yakima ARC's Central Washington State
Hamfest, May 12 and 13, Hobby Building, Central Washington
State Fairgrounds, Yakima. Saturday from 9 AM to 5 PM with
lunch available. Sunday from 8 AM to 2 PM, breakfast and
lunch available. Registration $4.00 advance, $5.00 at the door.
Dealers’ displays and a free swap and shop with plenty of
tables. Talk in on 146.01/61 and 146.34/94. For pre-registra-
tion: Bob Rutherford, PO Box 9211, Yakima, WA 98909.

THE 574TH AND 565TH S.A.W. BNS. will hold their second
reunion July 1984 in St. Louis, MO. Former members please
write to Chas. A. McGatftin, San Mateo Rd., San Mateo, FL
32088. Phone (904) 328-9576 or to Angel M. Zaragoza,
W6ZPR, 1571 - 9th St., San Bernardino, CA 92411. Phone
{714) 889-2380 for full details.

OPERATING EVENTS
“Things to do...”

MAY 11 AND 12: HANDI-HAM System’s special events sta-
tion, WBEQO, will operate from Camp Courage, Maple Lake,
MN, during the System’s 15th annual Spring Convocation. For
a special certificate SASE to: Handi-Hams, 3915 Golden Valley
Rd., Golden Valiey, MN 55422.

MAY 12 AND 13: ARMED FORCES DAY AT WEST POINT.
The Meadowlands ARA will operate at the U.S. Military
Academy in honor of Armed Forces Day 1984 using the club
station call N2BMN. To confirm QSO send large SASE
(8%2 x 11) with 37¢ U.S. postage to POB 324, Littie Ferry, NJ
07643.

MAY 19: In observance of Armed Forces Day, the U.S. Air
Force Museum at Wright-Patterson Air Force Base, will host
the operation of an Amateur Radio special event station. Listen
for KBDMZ from 1400Z to 2200Z. To commemorate the event,
the Museum will issue a special certificate for sach two-way
contact.

MAY 19: In recognition of the 35th annual Armed Forces Day
celebration, Amateur Radio Station W40DR, located aboard
Naval Air Station Memphis, Millington, Tennessee, will be
operating from 1400Z to 2200Z. Speciat certificates and QSL
cards will be available to those who work W4ODR. QSL. to
ARS W40DR, PO Box 54278, Millington, TN 38054.

MAY 19: ARMED FORCES DAY military-to-Amateur cross

band operations will be conducted from 19/1300 UTC to
20/0245 UTC May 1984. East coast stations commence opera-
tions at 19/1300 UTC and west coast stations commence oper-
ations at 19/1600 UTC May 1984. Military stations will trans-
mit on selected military frequencies. The military operator will
announce the specific Amateur band frequency being moni-
tored. Entries must be postmarked no later than 26 May 1984
and submitted to the respective military commands. Stations
copying AIR send entries to: Armed Forces Day Test,
2045CG/DONJM, Andrews AFB, DC 20331. NAM, NAV or
NPG to: Armed Forces Day Test, HQ Navy-Marine Corps
MARS, 4401 Massachusetts Ave., N.W., Washington, DC
20390. WAR to; Armed Forces Day Test, Commander 7th Sig-
nal Command, Att: CCN-PO-OX, Fort Ritchie, MD 21719.

MAY 25 AND 26: ROYAL CANADIAN Air Force (RCAF) Tele-
communications reunion. To honor the 50th anniversary of
Air Force communications the reunion will be held at the Cana-
dian Forces School of Communications and Electronics at
Kingston, Ontario, for ali active duty and retired members and
spouses. For more information write to Air Force Telecom Re-
union Committee, CFB Kingston, Kingston, Ontario K7L 2Z2.

MAY 26: NISKA-DAY '84. The Niskayuna, NY, High School
Club Station, WB20KK, (OK Kids) will operate from 15002 to
2100Z to commemorate the 175th anniversary of the commu-
nity of Niskayune. For a commemorative QSL card SASE to
ARS WB20KK, Niskayuna High School, 1626 Balitown Road,
Niskayuna, NY 12308.

JUNE 2 AND 3: W.I.N.O., the Wireless Institute of Northern
Ohio, an organization sponsored by the Lake County ARA,
will operate a special events station to commemorate Chio
Wine Week. Listen for KOBO operating from an actual winery
in Madison, Ohio. A special 8%2 x 11 certificate will be available
from: K080, WINO Weekend, 7126 Andover Drive, Mentor,
Ohio 44060.

JUNE 8 AND 9: Madisan County ARC will operate club sta-
tion WOVCF, portable from the historic Eight Street Festival
in Anderson, tndiana. A special certificate will be offered to
persons contacting the club station during the festival or any
club member during the month of June. Send log info and
$1.00 donation to Madison County ARC, c/o Frank M. Dick,
WASJWL, 921 Isabelle Drive, Anderson, IN 46013.

JUNE 9 AND 10: The Knox County ARC will operate a special
event station to commemorate Galesburg Railroad Days, an
annual event for Galesburg, llinois. Listen for WOGFD. For
a special commemorative QSL card SASE to Knox County
ARC, W9GFD, 1694 Bluebird Drive, Galesburg, IL. 61401,

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

Wavelength Antennas for
Hand-Held Transceivers &
Test Equipment

1/4 WAVELENGTH
Model No. Freq. MHz Description Price
196-200 144-148 5/16-32 stud w/spring  $5.95
196-204 " BNC connector w/spring  7.85
196-214 " BNC connsctor 6.95
196-224  144-UP  BNC conn. adj. angle 7.95
196-814 220-225 BNC connector 6.95
5/8 WAVELENGTH
191-210 " 5/16-32 for old TEMPO 22,95
191-214 ” BNC connecter 19.95
191-219 " PL-259 w/M-359 adpt.  22.95
191-810  220-225 5/16-32 for old TEMPO  22.95
191-814 ’ BNC connector 19.95
191-940  440-450 5/16-32 for HT-220 22.95
191-941 " 1/4-32 stud 22.95
191-944 ” BNC connector 19.95
Largest Selection of Telescopic
Antennas. Write tor info. Price are
postpaid via UPS to 48 States. For air
delivery via UPS Blue add $1.50.
Florida add 5% sales tax. Payment by
M.O. or Cashiers Check only. 183

RF PRODUCTS

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

DISKS

CONTROL DATA

5%" SSDD

822 Box of 10
(5 or more $21/Box)

FREE SUPPLIES CATALOG

Payment:

Write Today

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

» 185

today.

44 FORREST ROAD
RANDOLPH, NEW JERSEY 07869

FREE CATALOG!

Features Hard-to-Find Tools

and Test Equipment

JENSEN
TOOLS INC.

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

hobbyists, scientists, en-

7815 S. 46th Street
Phoenix, AZ 85040
(602) 968-6231

---------J
» 161

ST-142

For 2 Meters
Free $9.95 Mob. Quick Charge Cable
We Stock ALL Santec Accessories!

ST-222...5299 ST-442...5319

W

289

KDK 220, 440, 6M-Call-Availability!

FREE UPS Brown Shipping-Add $1.65 for COD
N.C.Res. Add 4' 15 Sales Tax. Sorry No Cards.

289

FM-2033
25 Watt 2-Meter FM

with Touchtone Mike
and Mobile Brocket

DK

[ SWREPOWER METER |

TOKYO HY-POWER  AMPLIFIERS

The Nation's Largest Mail Order Santec Dealer

ILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. H

COLFAX, N.C. 27235

v 221

NAME ..o irrnrcrrereisressasisssss s sa i ras s nssaarsn
CALL........coorvees

STREET ..

[ +] 3 b — .

STATE ......cccviniiinsninnasssnnnnes B s i o e e

148 [B May 1984

(919) 993-5881 Noon to 10 P.M. EST

AdyerTisers iNdeX

Advanced Electronic Applications
Advanced Receiver Research

AN Bectronics

Alphs Delta Communications
Aluma Tower Co i

Amatour Wholesale Electronics.
Amencan Radio Reloy League
Armidon Associates

Annlog Technology

Antenna Bank

Antenna Company ol Ametica
Antenna Development & Man
Applied Invention

Atlantic Surplus Sales

ATV Magazine

Audio Amateur/ Speaker Bullders
B. G. Micro .

Barker B Willlamson

Barry Electronics

Bilal Co

Birch Hill Sales.

Buckmaster Publishing

Butternut Electronics

C & A Roberts, Inc

Caddell Cod Corp.

California Eastern Labs

Ceco

Centurion international
Cherntronics

Coaxial Dynamics, Inc

Coilco Electronics, Inc
Communications Electronics Specialtes, Inc
Communications Concepts, Inc
Communications Specialists
Computer Products and Poripherals Unlimited
Computer Trader

Datapoint -

Direct Video Sales

EGE, Inc

Electra

Electro Industries ...

Electronic Equipmant Bank
Encomm, Inc

Fabtron Division, Ahoades National Cop
Fair Radho Sakes

Falcon Communications

John Fluke Manufacturing Co., Inc
Fox Tango Comp

GLB Electronics

Ham Master Tapes

Ham Radia’s Bookstore
The Ham Shack
Hamtronics, N.Y

Hanchi- Tk

Harrison Radio

Harvey Radio .

Hatry Electionics

Hull Electronics

Hustier, Inc

leom America, Inc
Information Unlemited
Intornational Media Service
Jansen Tools

Kantronics, Inc

Trso- Kerwood Communicatons
KLM Electronics, Inc
Larsen Electronics

Linear Corp

Lunar Electronics

MEJ Enterprises

MHz Electronics

Madison Electronic Supply
Maggione Electronic Lab.
Memphis Amateur Electronics
John J. Meshna, Jr., Co.. Inc
Micro Mart Distributors x
Microwave Filter, Inc.
Midwest Amateur Radio Supply
Missouri Radio Center
Maorning Distributing
Maosley Electromics

NCG

Nampa Satellite Systems.
Nemal Bectronics

Nevada Satellite

Nuts B Volis

Oak Hill Acaderny ARS
Odom Antennas, Inc
Outprint

P.B. Radw

P.C. Electronics
Paramaount Commuimcatons
Pro- Search Electronics
OCD Marketing Services
Ouartes Satellite Systoms
AF Products

Radio Amateur Callbook
Hadiokit

Radio Warehouse

Aamsey Electronics

Sartor] Associates

Satellite TV Magazsine
Shure Brothers

Skylar Products
Southoast Satellite
Spactronics

Spectrum Intermational
Spectrum Wast

Spi-Ao Distributing
Ted-Com

Telewave, inc

Tolex Communications
Teltone Corp

Ten-Tec

Timakit

Transheteronsc, Inc

Tri-Ex Towws Corp.

Ungar

Uniersal Electronkcs

UNR Rohn

University Microfilrma internationsl
Van Gorden Engmnoeting
Vanguard Labs "
Vector Radia

Video Electronics

VoCom Products

Western Elsctronics
Woestlink Report

Williams Radio Sales
Wilson Mecrowave Systems
Yoosu Electronics

51, M

€

66

72, 73,134
31, 108

a2

121

58, 106, 117, 126, 128
15

0, 61

134

]

]

27

54

146

Cover II, 80
106

137

148

36, 37

2 76, 77, Coves IV
43

16

138, 139, 140 141, 142

Cover 1l



:ma For literature or more information, locate

the Reader Service number at the bottom of

—-—
the ad, circle the appropriate number on
‘Q this card, affix postage and send to us.
We'll hustle your name and address to the
Immam W mm-.<mom companies you're interested in.

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 259 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339

112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340

Limit 15 inquiries per request.
NAME CALL
ADDRESS
CITY STATE ZIP.
Please use before June 30, 1984 May 1984




"JdaQ @01A18G Jepeay INLLV

72120 YN 'NOLONITHY
86€°X08 'O'd
H31N3O 30IAH3S H3AdV3Y

auizebews

el
O s

H3IAIN3A

10N TIM
301440 1S0Od

HO

IOVLISOd Xiddv




=
=

" ANTENNA SYSTEMS
o The Full Line Antenna Company

TOWERS TRI BAND BEAMS HF MONO BANDERS OMNI LOOPS VERTICALS
HB35T HB15F4T \
3, 4, or 5§ ELEMENT DESIGNS 40 METER ......... 2, 3 ELEMENT \
20 METER ......... 2-4 ELEMENT
15 METER ......... 2-5 ELEMENT
10 METER ......... 2-5 ELEMENT
6 METER ....... 4,6, 8 ELEMENT
2 METER 10, 14, 18 ELEMENT
70 CENTIMETER .... 17 ELEMENT +
f==m= == = == LS =S = = === e ————— 1 MLA-4 4BHR
- 2 ELEMENT SWISS QUADS
11 FOOT TOWERS FOR =70 s N 144 Mhz 80 - 10 LOOP HF 3, 4, 5 BAND
ROOF TOP MOUNTING SQET cuiiiiiiaiiiannn 50 Mhz TRI BAND DELTA LOOP 50 Mhz - 450 Mhz
and PORTABLE USE SQ2B anicasissETRea 28 Mhz
6 FOOT ADD ON SECTION SQ15 ceiiiiiiiiiiiiannn 21 Mhz
QUAD BAND BEAMS MINI BEAMS OSCAR 10 2M SWISS QUADS
b S
>
>~
; AX210N sQYos
MINI SP SERIES 10 METER ......... 2, 3 ELEMENT SWISS QUADS e 1 TR ——— DUAL QUAD
3, 4 ELEMENT 18 METER. .::oisans 2, 3 ELEMENT SKELETON SLOTS sQy 06 .... 6 ELEMENT QUAGI
FULL SIZE 26 METER ......... 2,3 ELEMENT CIRCULAR AX for SQY 08 ....... 8 ELEMENT QUAGI
3, 4 ELEMENT 10 = D0 csvisminieica 2, 3 ELEMENT 144 Mhz and 432 Mhz BANDS SQAYOEN orcimsmvvon 2,6 ELEMENT
T W EE OR 2775 KURTZ STREET, SUITE 11
- | . — )
IF‘ E B gvg%gﬁg CALL g L@NAR SAN DIEGO, CALIFORNIA 92110-3171
- - OR ‘eleéctronics: TELEPHONE (619) 299-9740 - TELEX 181747
AVAILABLE FROM YOUR LOCAL DEALER WRITE LOUIS N. ANCIAUX, WBENMT
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Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set adip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a full 1 year warranty.

= Output level flat to within 1.5db over entire range selected.

* I[mmune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* |[nstant start-up.

(1111}
1]
PREE A

O e
LI T ]

TE-12PA

67.0XZ
71.9 XA
744 WA
77.0XB
79.7SP
825YZ

19287A
203.5M1

156.7 5A
162.2 5B
167.96Z
173.8 6A
179.968
186.27Z

85.4 YA
885YB
9522
948ZA
97.4Z8B
100.01Z

127.33A
131.838
136.54Z
141.3 4A
146.2 4B
151.4 5Z

103.51A
107.21B
110922
114.8 2A
118828
123.03Z

* Frequency accuracy, +.1 Hz maximum -40°C to +85°C
* Frequencies to 250 Hz available on special order.
* Continuous tone

TE-12PB
TEST-TONES: BURST TONES:
600 1850 2150
1900 2200
1950 2250
2000 2300
2100 2350

TOUCH-TONES:
697 1209
1336
1477
1633

2400
2450
2500
2550

1600
1650
1700
1750
1800

1000 770
1500 852
2175 941
2805

* Frequency accuracy, +1Hz maximum —40°Cto +85°C

* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95

H’ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667 ~ 133

(800) 854-0547/California: (714) 998-3021




-~ - et

3

o

o 8-Bit microprocessor for greater operating flexibility.

e High-voltage, all solid state transmitter PA for excellent
linearity.

e Keyboard entry of frequencies into any of twelve independent
VFO/memory registers.

e Amateur band transmit plus general coverage receive
capability.

e Full CW break-in with quiet solid state switching.

e CW Spot switch on front panel.

e Digital frequency display with resolution to 10 Hz. Digital
readerboard-type coarse frequency sub-display.

e Keyboard entry of sub-bands for Novice, General, or
Advanced Class operators. Separate sub-bands may be
programmed on each memory.

o UpID’own scanning plus instant 5 kHz/step QSY from front
panel.

e SSB/CW/AM/FSK/FM operation built in. CW and AM Wide/
Narrow selection using optional filters.

o Wide dynamic range and noise floor maintenance provided by
husky front end design and IF filter gain balancing.

e 10 Hz synthesizer steps. Quick frequency change via key-
board or scanning controls.

e IF Notch filter at 455 kHz for interference rejection.

Price And Specifications Subject To
Change Without Notice Or Obligation

Join the computer revolution in Amateur Radio with the Computer Aided Transceiver
.. . the new FT-980 from Yaesu Electronics!

For a detailed brochure covering the FT-980 CAT System, call or write your Authorized Yaesu Dealer.

x|

o Audio Peak Filter for narrow band CW signal enhancement.

e RX Audio Tone Control for signal laundering in AF line.

e Variable IF Bandwidth and IF Shift using cascaded filters.

e Memory storage of both frequency and operating mode.

e Pushbutton Memory Check feature for verification of memory
frequencies without actually changing operating frequency in
use,

e Pushbutton Offset Check feature for verification of
memory-to-VFO frequency difference.

o Variable Pulse Width Noise Blanker.

o |F Monitor with front panel volume control.

e RF Speech Processor.

o Dual metering of Vcc, Ic, ALC, Compression, Discriminator
Center, Relative PO, and SWR (Calibrated).

o Selectable AGC: Slow/Fast/Off.

e Separate RX-only antenna jack.

e Three FSK shifts built in.

e Optional Electronic Keyer Module.

e Optimization of audio passband for mode in use, for preser-
vation of noise figure with changing bandwidth.

e Computer interface optional module available mid-1983, for
remote transceiver control from personal computer terminal.

YAESU \¢/ -
The radio.

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
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TS-930S “DX-traordinary”

We call it “DX-tracrdinary” because
the TS-930S has now become the
favorite rig of the serious cantester!
its superior capability for full-break-in
split-frequency operation, tho speed
and convenience with which its eight
memory channels can be accessed,
its unsurpassed receiver dynamic
range- and its. remarkable ability to
select the desired signal during
periods of heavy QRE ttilizing VBT,
Slope tuning, IF Noteh filtering, and
tuneable audio-filtering, have: all
combined to make this the rig that
gives you the EXTRAEDGE!

The T8-9308 s loaded with all
the special features that you always
wanted in an HF transceiver. Full
coverage of the 160 through 10
meter bands, including the new
WARC freguencies, (easily modified
for HF MARS): plus & general cover-
age recelver that'can tune any fre-
guency from 150 kHz to 30 MHz.
Operatiorn in the SSB; CW, FSK, and
AM 1. jodes, with selectable full or
semi CW break-in. All selid-state,
with 250 watts PEP input on/SSB,

CW, ESK, and A0.watt

IHput-un
AM. SWR/pt ver metar. Triple final
protection circuits plus two cooling

fans builtsin/ 10-Hz step synthesized
frequency control, Available with
oplional automatic antenna tuner
built-in, another industry first! Duaf
digital VFO's: Eight memory chan-
nels that store both frequency and
band intormation, with Internal bat-
lery back-up, (batteries not supplied).
Dual mode adjustable’noise blankers,
especially effective in eliminating
‘woodpecker” type interference.
SSB IE slope tuning, for maximum
rejection of Interference. CW vari-
able bandwidth, with pitch and side-
tone cantroll IF notch filter. Tuneable
audio peaking filter. Unique six digit
while fiuorescent tube digital display
is easy-an-the-eyes during those
long contests. RF speech processor,
for higher average “talk-power’ SSB
menitor circuit. 4-step RE

attenuator. VOX, ’ ’z,o
100-kHz marker.
AC power supply
buiit-in, 120, 220,
or 240 VAC,

TS-930S Optional Accessories;

AT-8930 automatic antenna tuner,
SP-930 external speaker, with select
able audio filters, YG-455C-1 (500
Hz), YG-455CN-1.(250 H2), Y-
88C-1 (500 Hz) CW filter, YK<BBA-1
(6 kiHz) AM filter, all plug-in type
SO-1 commercial stability TCXO,
MC-60A deluxe desk microphone,
MC-80 and MC-85 eommunications
migrophones, MC-428 mobile hand
microphoneg, TL-922A linear.amplifier
(not for. CW QSK); SM-220 station
manitor, PC-1A phoene patch,
SW-2000 SWR/power meter, 160 ~
6 meter, SWID0A SWR/power/volt
meter 160-2m HS-4, -HS-5, HS-6,
and HS-7 headphones;

Isn't it about time you stepped
mito the winnei's circle?

More infarmation on the TS-930S
is-available from-autherized dealers
of Trio-Kenwaood Communications,;
1111 West Walnut Street,

Compton, Gelifernia 80220:

Specifications end prices are subjact 1o chafige withou!l nofice ar (}I}frguhun
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