AUGUST 1977
$2.00

AMATEUR
RADIO




KLM beams...

mechanical excellence...

peerless performance...

top to bottom.

The outstanding antenna system of well known DXer
Don Schliesser, WEMAV/K6RV, is shown in the
above close-up photograph. A full view of the com-
plex is shown in the smaller right-hand photograph of
Don's beautiful, high-on-a-hilltop home.

After careful consideration, Don chose KLM mono-
banders, top to bottom; five beams ,topped by a
4 element 40, a 5 element 20, a 6 element 15, a 5
element 10 and an 11 element 2 meter beam. Mel and

Mike of KLM are indeed proud that their high per-
formance antennas were selected on a merit basis
over others considered by Don Schliesser.

The KLM product line also includes HF, VHF and
UHF antennas in a very wide variety of configura-
tions, log periodic types for commercial and military
applications plus the rotors pictured.

See your KLM dealer and pick up a catalog before
naking any antenna decision.

KLM electronics

17025 Laurel Road, Morgan Hill, California 95037 (408) 779-7363

KLM
1500-HD
Heavy
. duty
rotator

KR-400 azimuth rotator

KR-500 elevation rotator



System

A Versatile
System
That
Meets The
Changing
Needs Of

The Electronics
Industry

Davis 500 MHz
Frequency Counter

Features
® 10 Hz to 500 MHz

¢ TCXO Standard. £ 2 ppm, 15-55°C
(£ 300 Hz at 150 MHz)

High Input Sensitivity, 30 mv at 50 MHz
8-Digit Display (for more accuracy)
Automatic Decimal Point Placement

Automatic Input Limiting
(eliminates input level adjustment)

Automatic Self-Check

Selectable Gate Times,

1 ms (for rapid reading)

and 1 sec (for maximum accuracy). Provision
for 10 sec (for maximum accuracy at low
frequencies)

Plug-In Time Base (for future options)
Plug-In Prescaler (for future options)

Prices

S00MHz Kit (TCXO standard) ...........ccoivvvveneee... $249.95
(for preassembied and calibrated TCXO add $5.00)

Complete Kit: Includes all parts, drilled and plated PC boards,
cabinel, switches, hardware and a complete instruction manual
with calibrating instructions. Approx. 8 hrs. to assemble,

Factory service available for $25.00

All parts are guaranteed for B0 days.

Transformer guaranteed for life.

500 MMz Factory Assembled ........ccociiiiiniinnaniias $3490.95
Factory assembled units are tested and calibrated to

specifications, and are guaranteed for 1 year.

Transtormer guaranteed for life.

Shipping Charges ......... A T e = $2.00

Iinstructions and Calibrating Manual ................... $3.00
(refundable with purchase)

DAVIS ELECTRONICS

636 Sheridan Drive
Tonawanda, New York 14150
(716) 874-5848

The Davis Counting

SRy COUNTER

Preamp Probe -- designed
to probe miniature
equipment. Increases
counter sensitivity to

15 mv at 500 MHz. Works
on most counters

lllllllllllllllllll

High Impedence Probe --
increases impedence to

10 m-ohm for use below
50 MHz., Works on most
COURTEIS ... ..o cniie $15.00

Low Pass Probe -- for
measuring audio Option, available on
frequencies. Works on preassembled model
mostcounters .... $15.00 B only ..............

Large (.43") Digit

Crystal Oven Option

(plug-in) -- increases ) .
accuracy over a wider 12-Volt DC Option for

temperature range. portable operation
L£'5H0M. BLO GG . o [ LS S s R e

lllllllllllllllllll

Digital Temperature
Converter -- displays
temperatures from

0 to 100°C. Works

on most counters (praobe
included) ......... $69.95

10-Sec. Time-Base Swilch
Option -- extends low-
frequency accuracy
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ARE YOU MISSING SOME
GOOD ARTICLES IN KILOBAUD?
YES!

Our policy is to make sure that
articles are not reprinted between 73
and Kilobaud . .. and this means that
you are missing a lot of wvery
important material if you are not
getting both magazines.

The articles in Kilobaud cover a
wide range of topics, centered on the
new microprocessor chips . . . articles
on wire-wrapping, how memory
works, the new printers, handling 1Cs,
surplus keyboards, video terminals,
video generators, and a lot of stuff on
the wvarious mmcrocomputers and
programs for them . . . a whole lot.

Most of this material will be pub-
lished just once, so you'll need your
back issues of Kilobaud to use as a
library for reference ... on business
programs, games, operating systems,
interconnections of popular boards,
etc.

You'd best send in your sub-

scription now ... before this new
scene gets too far away from you. It's
going to be big ... and fun ... and

...de W2NSD/I

EDITORIAL BY WAYNE GREEN

there is more opportunity here than in
anything we ve seen in the past

Send in your subscription to
Kilobaud and find out why it is the
most popular small computer maga-
zine out. It's just as packed with good
articles as /3 . . . and you already have
the background to understand them.,

OPENINGS AT 73

The staff at 73 is at an all-time high
and still more are needed to
pursue the expanding magazine, book,
and computer aspects of the business.
Help is needed in the form of a
dyed-in-the-wool amateur with writing
and editing experience, to help with
the rapidly growing book department.
Help is needed in drafting. We need
someone to work at 73 and draft the
schematics for the magazine. Com-
puter programmers and technicians
are needed to help with the develop-
ment and production of business and
educational programs for microcom-
puters.
Oddly enough, Kilobaud Magazine
may surpass 73 in revenues within its
first year of publication, and the sale

Nishi, Sherry, and Wayne in Los Angeles.

of computer programs is expected to
soon dwarf both magazines in sales.

Qur Tirst big exposition,
COMPUTERMANIA ™ will be held
in Boston in late August, and is the
first of many such expositions we'll be
running. This show is budgeted at
$350,000, so it is a big undertaking.
Further shows are being planned for
San Francisco and other cities, using
the team which will be putting on
COMPUTERMANIA. Not bad for a
tiny group of people in New Hamp-
shire who are having the time of their
lives.

CODE LEARNING
SYSTEMS STUDIED

A recently released study from the
University of Southern |llinois showed
the results of a series of code learning
tests. The conclusions to be drawn
from these tests were inescapable.

This was essentially a test of the 73
system of learning the code vs. the
system used by most other code
courses (such as those from the
ARRL). The main difference is that
the 73 system starts beginners out
with the sound patterns of code sent
at 13 words per minute, while the
others start out with the individual
characters sent at a very low speed
and change the sound patterns as they
speed up.

The result, as has been noted in 73
before, is that the 73 code tapes do
not have the pronounced learning
plateau to be surmounted that other
tapes do. Thus the /3 tapes require
substantially less time for mastering
the code.

The faster learning with the 73
code tapes results in a much higher
percentage of Novices being licensed,
and far fewer dropouts in the Novice
courses run by clubs. Clubs running
Novice or Tech (or General, for that
matter) programs should make note of
this and use the /3 Morse code tapes.

I/0 MAGAZINE

The first hobby computer magazine
in Japan got started last November.
The editor and publisher is a very
active ham and computer fanatic by
the name of Nishi. Where did the
magazine's name come from? From
the 1/0 section of 73 — which he's
been reading for years.

MNishi came up to visit /3 HQ last
winfer — a most interesting and enter
taining chap. It is a little unsettling 10
see what Nishi has done so far . . . and
he's only 21 years old! He's been into
computenzed music for several years

Continued on page 16
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TR-7500

There are a number of good 2 meter FM transceivers on the market. You may already own one.
But, even if you do, we suggest that you put your radio to this test. And, if you re thinking of buying
one, this test should be a helpful guide.
NO YES

Is it PLL synthesized?

Does it have 100 channels (88 pre-programmed)?

Does it have 12 extra diode programmable channels?

Does it have single knob channel selection?

Does it have a LED digital frequency display?

Dos it have a powered tone pad connection?

Does the receiver have helical resonators?

If your answer is NO to any of these, the TR-7500 is the radio that you should own. And,
in addition to these important features, you get proven Kenwood quality, value and service.

B
I

e

Grounding Polarity: Negative ground Tone Pad Input

5= [ £ AR Antenna Impedance: 50 Ohms Impedance: 600 Ohms
o 8 | :%FEFT = g ] o | : Microphone: Dynamic microphone with PTT
. 1 : : Hpamad e Current drain: Less than 0.5A in receive * switch 500 Ohms
. B ke i with no input signal . :
Gl e s Less than 3A in transmit REGEIVE SECHION
T ; e (H1) Less than 154 in Receive System: Double conversien
transmit (LOW) superheterodyne
(at 13.8Y DC) Intermediate Frequency: 1st IF- 10.7 MHz

Dimensions: 172 mm (6—23/4") wide

2nd IF: 455 kHz
Sensitivity' Better than 0.4 u¥ for 20dB

oy Semiconductors: Transistors 41 250 mm (9—7/8") deep ot
{ TR-7500 FETs 8 75 mm (2—15/16") high ?ug"ftfmﬂ %%%Eéi?f"
T Finatinn ICs 7 Weight: Approximately 2.2 kg (4.8 Ibs. )
L/f P ecmcan ons Diodes | 15 T;.;.EI\.ISM#L;EE!TT{?NE 1Al . Squelch Sensitivity: Better than 0.25 uV

Frequency Range: 146.01 to 147,98 MH:z
Mode: FM
No. of Channels: 100

Operating Temperature: —20 to
1 50 degrees C

Power Voltage. 115 to 16.0V DC (13.3V

RF Qutput Power. High: 10 Watts
Low: | Watt
(approximately)

Modulation: Variable reactance
frequency shift
Frequency Deviation, =5 KHz

Selectivity: 12kHz at —6dB down

40 kHz at —70dB down
Image Rejection: Better than —/0dB
Spurious Interference: Better than —60dB

Audia Output: More than 1.5 watts across
8 Ohms load 10% distartion

Spurious Radiaticn: Better than —60dB Intermodulation: Better than b6dB

@KENWOOD

BC nominal)

TRIO-KENWOOD COMMUNICATIONS INC. 1111 WEST WALNUT/COMPTON, CA 90220




S-520S

AND DG-5 DIGITAL FREGUENCY DISPLAY

The NEW TS-520S combines all of the fine, field-proven characteristics of the original TS-520 together
with many of the ideas, comments, and suggestions for improvement from amateurs
worldwide. Kenwood's ultimate objectives. .. to make quality equipment available at reasonable prices.

FULL COVERAGE TRANSCEIVER
The new TS5-5208 provides full cover-

age on all amateur bands from 1.8 to
29.7 MHz. Kenwood gives you 160
meter capability, WWV on 15.000
MHz., and an auxiliary band position
for maximum flexibility. And with the
addition of the TV-502 and TV-506
transverters, your TS-5208S can cover
160 meters to 2 meters on SSB and CW,

DIGITAL DISPLAY DG-5 (option)
The new Kenwood DG-5 provides easy,

accurate readout of your operating fre-
quency while transmitting and receiving.

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The new TS-520S incorporates a 3SK-
35 dual gate MOSFET for outstanding
cross modulation and spurious response
characteristics. The 3S5K35 has a low
noise figure (3.5 dB typ.) and high gain
(18 dB typ.) for excellent sensitivity.
NEW IMPROVED SPEECH
PROCESSOR

A new audio compression amplifier gives
you extra punch in the pile ups and
when the going gets rough

VERNIER TUNING FOR FINAL
PLATE CONTROL

A new vernier tuning mechanism allows

easy and accurate adjustment of the
plate control during tune-up.

FINAL AMPLIFIER

The new TS-620S is completely solid
state except for the driver (12BY7A)
and the final tubes. Rather than substi-
tute TV sweep tubes as final amplifier
tubes in a state of the art amateur trans-
ceiver, Kenwood has employed two
husky S-2001A (equivalent to 6146B)
tubes. These rugged, time-proven tubes
are known for their long life and superb
linearity.

HIGHLY EFFECTIVE NOISE
BLANKER

An effective noise blanking circuit
developed by Kenwood that virtually
eliminates ignition noise is built-in to
the TS-520S.

RF ATTENUATOR

The new T5-520S has a built-in 20 dB
attentuator that can be activated by a
push button switch conveniently located
on the front panel.

VFO-520 — NEW REMOTE VFO
The VFO-520 remote VFO has been
designed to match the styling of the

TS-520S and provide maximum oper-

ating flexibility on the band selected
on your TS5-520S.

AC POWER SUPPLY
The TS-520S is completely self-con-

tained with a rugged AC power supply
built-in. The addition of the DS-1A DC-
DC converter (option) allows for mobile
operation of the TS-5208S.

EASY CONNECTION PHONE PATCH
The TS-5208S has 2 convenient RCA

phono jacks on the rear panel for PHONE
PATCH IN and PHONE PATCH OUT.

CW-520 — CW FILTER (OPTION)
The CW-520 500 Hz filter can be easily

installed and will provide improved
operation on CW.

AMPLIFIED TYPE AGC CIRCUIT
The AGC circuit has 3 positions (OFF,
FAST, SLOW) to enable the TS-5208S
1o be operated in the optimum condi-
tion at all imes whether operating CW
or SSB.

The TS-5208 retains all of the features
of the original TS-520 that made it tops
in its class: RIT control = 8-pole crystal
filter » Built-in 25 KHz calibrator * Front
panel carrier level control * Semi-break-
in CW with sidetone e VOX/PTT/MOX »
TUNE position for low power tune up
* Built-in speaker ® Built-in Cooling Fan
* Provisions for 4 fixed frequency chan-
nels * Heater switch.
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P KENWOOD SSB TRANSCEIVER

_J/pecifications

Amateur Bands: 160-10 meters
plus WWV (receive anly)

Modes: USB. LSB. CW

Antenna Impedance: 50.75 Ohms

Frequency Stability: Within =+ 1
kHz during one hour alter one
minute of warm-up, and within
100 Hz during any 30 minute
period thereafter

Tubes & Semiconductors

Tubes 3
(S2001A x 2. 12BY7A)

Transistors +Y4
FETs 19
Diodes 101

Power Requirements: 120/220 V
AC, 50/60 Hz, 13.8 ¥V DC
{with optional D5-1A)

Power Consumption: Transmit
JB0 Watts Receve: 26 Walls
(with heater off)

Dimension: 333(13%) W 1 153 (6-0)
H x 335(13- (13-3/16)

wl Wiy L

[} mm{inch

Weight: 16.0 kg(35.2 Ibs)

TRANSMITTER

RF Input Power: S5B. 200 Watts
'PEP CW: 160 Watts DC

Carner Suppression: Better than

-40 dB

Microphone Impedance: Uk Uhms

AF Response: 400 to 2,600 H:

TRIO-KENWOOD COMMUNICATIONS INC. 1111 WEST WALNUT

Lo aF

RECEIVER

Sensitivity: 0.25 uV for 10 dB
(5+N)/N

selectivty: SSB:2.4 kHz/-6 dB.
4.4 kHz/-b0 dB

Selectivity: CW: 0.5 kHz/-6 dB.
1.5 kHz/-60 dB (with optional
CW-520 filter)

Image Ratio; Better than 50 dB

IF Rejection: Better than 50 dB

AF Output Power: 1.0 Watt (8
Ohm load, with less than 10%
distortion)

AF Output Impedance: 4 to 16
(hms

DG-5

SPECIFICATIONS

Measuring Range: 100 Hz to
40 MH;

Input Impedance: 5 k Ohms

Gate Time: 0.1 Sec

Input Seasitivity: 100 Hz to 40
MHz ... 200 m¥ rms or over, 10
kHz 1o 10 MHz .. 50 mV or over

Measuning Accuracy: Internal time
base accuracy =01 count

lime Base: 10 MH:z

Operating Temperature: -10° to
50° C/14* 122° 1

Power Requirement: Supplhed
from 15-520S or 12 to 16 VOC
nominal 138 YDL)

Dimensions: 167(6-9/1b) W x

43(1-11/16) H x 268(10-9/16) D

mmimch)

Rigl™

Wesght: 13 kg(29 Ibs

DG-5
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The luxury of digital readout is available on the TS5-520S by connecting the
new DG-5 readout (option). More than just the average readout circuit, this
counter mixes the carrier, VFO, and heterodyne frequencies to give you your
exact frequency. This handsomely-styled accessory can be set almost any-
place in your shack for easy to read operation ... or set it on the dashboard
during mobile operation for safety and convenience. Six bold digits display
your operating frequency while you transmit and receive. Complete with DH
(display hold) switch for frequency memory and 2 position intensity selector
The DG-5 can also be used as a normal frequency counter up to 40 MHz at
the touch of a switch. (Input cable provided.)

NOTE: TS-520 owners can use the DG-5 with a DK-520 adapter kit

_ DG-5 connections

Fhone
patch
connaclhions

Transvertier jack

Heceive

anténng M
switch 1LUY

KENWOOD

COMPTON. CA 90220




WHO ELSE BUT KENWOOD CARES ENOUGH TO OFFER FINE AMATEUR RADIO GEAR IN ALL THREE SEGMENTS
OF THE RF SPECTRUM .. . HF, VHF, AND NOW UHF EQUIPMENT FOR THE NOVICE JUST COMING UP FROM CB TO
THE EXTRA CLASS "OLD TIMER"", PORTABLE, MOBILE OR BASE STATION., 2 METER OR 6 METER OR EVEN THE
SPECIAL INTEREST OPERATOR WHO WANTS A" KENWOOD" QUALITY 450 MHz RIG LIKE THE TR-8300°. A DEDI-
CATION TO DESIGNING AND BUILDING THE VERY FINEST EQUIPMENT POSSIBLE A DEDICATION TO INNOVATIVE
ENGINEERING BACKED BY A SOLID SERVICE POLICY A DEDICATION TO
GIVING YOU MORE SATISFACTION FOR EVERY DOLLAR YOU SPEND WHO
ELSE BUT KENWOOD = + » = » =« THE PACESETTER IN AMATEUR RADIO

"THE TR-8300 IS KENWOOD'S NEWEST OFFERING A 450 MHz MOBILE/BASE STATION RUNNING 10 WATTS

WITH 22 CHANNEL CAPABILITY
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FOLLOWING
IS A LIST OF
AUTHORIZED
DEALERS.

(As of May 31 1977)

Power Communications®
6012 North 27th Ave.
Phoenix, AZ 85017

ALABAMA

Long's Electronics
3521 10th Ave. North
Birmingham, AL 35234

CALIFORNIA

Gary Radio

B199 Clairemont Mesa Bivd
San Diego, CA 92112
Ham Radio Outlet

999 Howard Ave.
Burlingame, CA 94010
Ham Radio Outlet

13754 Victory Bivd.

Van Nuys, CA 91401
Henry Radio, Inc.

11240 West Olympic Bivd.
Los Angeles, CA 90064
Henry Radio, Inc.

931 North Euclid
Anaheim, CA 92801
Webster Radio

2602 East Ashlan

Fresno, CA 93726

COLORADO

CW Electronics
1401 Blake St.

Denver, CO 80202

TRIO-KENWOOD COMMUNICATIONS INC. 1111 WEST WALNUT/COMPTON, CALIFORNIA 90220
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ﬁu "ﬂﬁ*z ‘mun KENWOOD PRODUCT FROM AN AUTHORIZED KENWOOD DEALER ?ou CAN BUY WITH

FLORIDA

;;:luw Electronic Supply
Commonwealth

Oriando, FL 32803

Amateur Radio Center

2805 N.E. Second Ave.

Miami, FL 33137

Grice Electronics

320 East Gregory St.

Pensacola, FL 32501

HAWAII

Lafayette Radio Company
1111 Mc Cully St.
Honolulu, HI 96814

ILLINOIS

Erickson Communications
5935 North Milwaukee Ave.
Chicago. IL 60646

Klaus Radio, Inc.

8400 North Pioneer Parkway
Peoria, IL 61614

INDIANA

Graham Electronics

133 South Pennsylvania
Indianapolis, IN 46240
Hoosier Electronics

43 B Meadows Shopping Center
Terre Haute, IN 47802

IOWA

HI, Inc.

1601 Avenue "D’
Council Blufis, |1A 51501

KANSAS
Associated Radio Comm.

8012 Conser
Overland Park, KS 66204

Emmlmﬁmﬂm

11305 Elkin St.
Wheaton. MD 20902
Professional Electronics
1710 Joan 5t.
Baltimore, MD 21204

|
Electronic Distributors
1960 Peck St, _
Muskegon M| 49441

Radio Supply & Engineering

1207 W. 14 Mile Rd.
Clawson, MI 48017

MINNESOTA
Electronic Canter

127 Third Ave. North
Minneapolis, MN 55401

MISSOUR!

Ham Radio Center

8342 Olive Bivd.

St. Lours, MS 63132
Henry Radio Company
211 North Main St.
Butler, MS 64730
Midcom Electronics, inc.

2506 South Brentwood Bivd.

St. Louis. MS 63144

MONTANA

Conley Radio Supply
318 North 16th St.
Billings, MT 59101

NEW MEXICO
Electronic Module

601 North Turner
Hobbs, NM BB240

= Ly

5 ARE KEPT UP TO DATE ON SE ci

Adirondack Radio Supply  Accutek, Inc.
185 West Main St. 420 Laurens Rd.
Amsterdam, NY 12012 Greenville, SC 29607
Harrieon Redlo Carparation . SOUT)E DAKQTA
2 _
Farmingdale, L.1., NY 11735 fgmhw Center
NORTH CAROLINA Watertown, SD 57201
Freck Radio S 1
252 Pannn‘hu."""" TENNESSEE
Ashevile NC 28801 - - e e
Vickers Electronics s .
500 East Main St, Memphis. TN 38108
Durham, NC 27702 E{’E
0] AG Hmww
A:E-w Electronic Supply S068 Forest Lane #309
17929 Eucli Dallas. TX 75234
: uclid Ave.

Cleveland, OH 44112 ?ﬁ?" Electronics
314 Leo St. o Corpus Christi, TX 78404
Dayton, OH 45404 Electronics Center
OKLAHOMA 2929 North Haskell
Derrick Electronics Dallas, TX 75204

West Kenosha Madison '
;:;un Arrow, OK 74012 l‘f““ m#.;.,_. Ave.
Radio Inc. ouston. 7002
1000 South Main UTAH
Tulsa, OK 74119 Manwill Supply Company
ORECON 2780 South Main St.
Portland Radio Supply Sait Lake City, UT B4115

1234 S'W. Stark 5t.
Portland, OR 97205

PENNSYLVANIA
Electronic Exchange
136 Main 5t.
Souderton, PA 18964
Hamtronics

4033 Brownsville Rd,
Trevose, PA 19047
JRS Distributors
646 West Market St
York, PA 17404

Ir!'lﬂ'-ri xeller

WASHINGTON

ABC Communications

17541 15th Ave, N.E.

Seattle, WA 98155

Amateur Radio Supply Com
6213 — 13th Ave. South g
Seattle, WA 98108

WISCONSIN

Amateur Electronic Supply
4828 West Fond Du Lac Ave,
Milwaukee, Wl 53216

‘Pending

KENWOOD

in amaleur radio




Looking West

Bill Pasternak WAGITF
24854-C Newhall Ave.
Newhall CA 91321

For eleven years it was known as
the Lockheed Burbank Hamfest, a
nice little get-together sponsored by
the Lockheed Amateur Radio Club/
Lockheed Employees’ Recreation
Club. | have always enjoyed it, as it
gave me a chance to eyeball many of
my peers without having to travel a
few thousand miles to do so. Each
year, though, | noted that it drew
more and more attendees and a
greater number of exhibitors — In
general, it showed a definite growth
patterm.

This year, renamed the "1Z2th
Annual Los Angeles Amateur Radio
Convention™ by its sponsors, the old
Burbank Hamfest reached the status
of a "great one” in your reporter’s
opinion. Along with Dayton and
Atlanta, it truly fulfills the goal it has
set for itself: to educate and entertain,
Like Dayton and Atlanta, the LA.
convention features exhibits both ot
manufacturers and of the special
interest variety, such as one depicting
an early amateur station. Also like
both Davyton and Atlanta (and unlike
SAROC), there are ongoing symposia
on just about any topic that you
could dream of. At this convention,
the sponsoring organization makes
sure that everyone in attendance
leaves with a feeling of satisfaction.
Moreover, if someone happens to win
a prize valued at more than $30, he
need not be present to claim it. All
prizes whose value exceeds that figure
are shipped to the winner. That's a
comforting thought when the grand
prize happens to be an FT-101E!

You might get the idea that |
enjoyed my visit to “"beautiful down-

town Burbank.” It's really more than
that. | know a lot of the people
involved in putting on this annual
show. | have had the opportunity to
sit with them and speak with them,
and | know full well the measure of
total devotion that goes into making
each year's Los Angeles Amateur
Radic Convention a greater success
than the last. It's a convention put on
by hams for hams, and the level of
pride is evident. Whether you are an
avid DXer, an OSCAR enthusiast, or
are interested in finding out about the
latest equipment available to locate
the turkey who's jamming your favor-
ite repeater, you will find something
of interest in Burbank. | predict that
next year will be even better.

For information on next year's
“13th Annual Los Angeles Amateur
Radio Convention,”” write to the
Lockheed Amateur Radio Club, 2814
Empire Avenue, Burbank CA 91504,

Who said 220 never has band
openings! As | sat here writing this, |
received a call via WRGBAWQ from
Warren Andreasen NEWA/WAGIMM,
who related the following: The other
evening, while taking advantage of the
well-known Southern California
“inversion,” Warren was in QS0 with
Lon Albright WGSLF on 223.5 MHz.
Lon happens to be located in San
Diego, which makes for a 90 mile or
so path (which in itself is not bad,
especially since Warren's abode 15 in
the center of the San Fermando
Valley). Shortly after signing with
Lon, Warren noted another conver-
sation on 223.5. It was in Spanish,
and each transmission ended with the
telltale “crash” of some form of relay
device (such as a repeater). Since he
neither speaks nor understands the
Spanish language, Warren could only
make a supposition as to what he was

Burbank's not as big as Dayton, but it has a good flea market nonetheless.

hearing, based upon his beam heading
and his working knowledge of 220
activity. His conclusion was that he
was hearing the La Paz, Mexico, police
department, which operates on 223.5
— and also happens to be about 1,000
miles away. If such was the case, then
NEWA/WAGJMM probably holds the
unofficial 220 MHz SWL DX record,
thanks to a hand from Mother Nature.
Month after month | keep for-
getting to do something, so before |
forget again, here goes. Question:
What's an FM-144DX? Answer: It's a
mistaken nomenclature for what is
really an FM-28, manufactured and
distributed by Clegg Communications.
The real question, still unanswered, Is
how | came to make the mistake in
the first place. To date | do not know.
My notebook from SAROC is chock-
full of goodie information gathered,
and includes the notation “New Cleag
2 meter radio — FM-144DX — refer
pictures two and three roll B."”” How-
ever, after submitting the article for
publication, | happened to call Ed
Clegg to set up an interview appoint-
ment for an article soon to appear in
this magazine, and he informed me
that my model designation is not
exactly the correct one, Even funnier,
since the article had already appeared
in print, he was receiving inguiries as
to what an FM-144DX was. To
compound matters, | mentioned the
whole thing to Bill Orenstein KHBIAF
(who happened to spend a lot of time
playing with the radio at SAROC) and
he confirmed again what Ed had
already told me on the telephone.

Three weeks later, along with Larry
Levy WAZ2INM, | was in Ed's office
holding in my hand the very same
radio that | had played with at
SAROC — clearly it reads FM-28.

How and where | ever came up with
"FM-144D X.," | will never know. | am
going to "cop out” on this one and
blame it on too much Las Vegas night
life or somathing like that. However,
those of you who already own one of

Is it the 1920s? No— it's WEHS exhibiting an amateur station of that era at the

these beauties know that | was correct
on two points: It is a radio that does
everything the advertisement prom-
ises, and it's available at a price most
any ham can afford. It also happens to
be backed by one of the finest and
most reputable manufacturers in the
amateur radio field today: Ed Clegg
W3LOY. That in itself means a heck
of a lot!

Many of you write to ask why | do
not spend time discussing all the
rulemaking proposals flowing forth
from the FCC in Washington. It's
simply a matter of publication lead
time, What you are reading today was
written at least sixty days ago, and
any discussion of pending legitlation
written now would be a moot point
by the time you read it However,
here is a brief synopsis of the points |
covered in my official replies to a few
of the dockets and RMs.

On repeater/remote deregulation, |
felt as follows: (A) The Commission
must realize that a specific difference
exists between the concepts governing
a repeater and those governing a re
mote base. While the hardware might
be similar, the methods in which they
function are totally dissimilar and the
purpose and/or objective of each is
different. (B) Remote bases must be
considered as a separate entity, and
regulations governing such operation
must be separated from those
governing repeaters — to give the
remote owner the freedom necessary
to experiment and thereby advance
the state of the art. (C) While re-
peaters are an important entity, they
are but one aspect of VHF/UHF
operation. Therefore, | favor retention
of repeater sub-bands on certain of
our bands to protect non-relay format
interests that share the spectrum from
encroachment by relay format
communication. However, on ten and
six meters | favor total deletion of
sub-bands, to stimulate activity in that
spectrum and to relieve the over-
crowded conditions on two and in

12th Annual Los Angeles Amateur Radio Convention.



places on 220 and 450. In regard to
ten meters, | requested that the
Commission act to give Technician
class licensees radiotelephone
privileges for that band (specifically,
narrowband FM, again to help stim-
ulate growth on ten and as a method
of preventing encroachment by the
““HF" — read that as unlicensed CB —
crowd). Sub-bands do provide a
significant value on two, 220, and
450, where both relay and non-relay
communication share significant
amounts of spectrum, and with slight
expansion to both two and 450, |
favor retention of sub-bands there.
(D) | favor deletion of the need for
specialized auxiliary link, control link,
etc., licenses; | agree with the concept
of one license with most privileges
contained therein. However, | do
favor retention of the specialized
repeater license (along with its specific
““WR’’" designation). Having the
blanket right to erect and operate a
repeater inherent in every amateur

license could, and probably would,
lead to a multitude of unsanctioned
and wuncoordinated repeaters, and
would thereby lead to an overall
degradation of the amateur service.
(E) | requested that all deregulation
along these lines be instituted on a
specific time schedule over a period of
two vyears, with the most pressing
problem, that of remote base de-
regulation, taken care of immediately.
(F) Amateurs could prove their ability
to administer their own affairs
through the formation of a National
Voluntary Band Planning Council,
made up of elected officials repre-
senting each area, mode, and special
interest, which would develop lines of
communication to the FCC for the
purpose of providing feedback to the
Commission as to how well deregu-
lation is progressing. Such a council
would, in effect, replace FCC regu-
lation with voluntary self-regulation.

In a nutshell, that's a brief synopsis

on repeater/remote deregulation. |f
this were 1969 or 1970, | probably
would be looking at this a lot differ-
ently. However, this is 1977 — there
are over 3,000 systems on the air and
many places such as L.A. have plumb
run out of room on two and 220. We
now face a threat to our spectrum
from those who flaunt the law and are
slowly inching their way toward 10
meters. If we are to survive and
prosper, we must “get it all together”
— get off our individual ego trips and
make deregulation work toward our
own advantage on a collective basis.

It would be nice to say “take all the
rules away today,”” but in reality any
society without some form of govern-
mental structure is sure to crumble.
History more than proves this out. To
many of us, amateur radio is more
than just a hobby — it's a dedication
in our daily lives. While some of the
views | expressed in my reply
comments on this matter may not be

| believe that they make
sense in that they systematicaliy lead
to a transfer of power from govern-

popular,

mental regulation to self-regulation,
and provide some semblance of pro-
tection for the sanctity of our spec-
trum.

De WAS3ETD

John Molnar WASETD
Executive Editor

CONTEST RESULTS

The results are officiall The "“/73
Call For Papers’” competition ended
on May 15 with many entries. You
may recall that the intent of the
writing contest was to discuss one of
the many facets of ham radio in an
article appealing to the beginning en-
thusiast. The articles submitted en-
compassed subjects ranging from con-
test operating to the conversion of old
receivers. The winning article is by
Richard R. Parry. His effort, "'So You
Want To Get Into RTTY,” explains
radioteletype in concise, easy to un-
derstand terms, and is loaded with
pictures and diagrams. Richard’s
article will appear in the September
issue of 73, an issue devoted to
RTTY. Look for it. Congratulations,
Richard, and thank you for the other
articles, authaors! They will be consid-
ered for publication and processed
normally.

Speaking of special issues — keep
your eyes on /3 for the next few
months. As you can see, the August
issue features antennas and related
subjects. Summer is the time to build
antenna systems. Hopefully one of the
feature articles will provide the stim-
ulus to build the system you've been
putting off “until next weekend.”
Once the antenna farm is complete,
yvou will need some gear for the shack;
why not try a new mode? More and
more hams are getting into RTTY —
give it a try! The September issue will
feature RTTY, and some super articles
are on tap. Everything from message
generators to computer-controlled
TUs will be covered. No one remotely
interested in RTTY will want to miss
this issue! November is OSCAR 8
(AOD) time; that means time for
another 73 OSCAR special issue. Our
last satellite special (July "75) was a

sellout — don't miss this one! About
your subscription — don't let it expire
now, not with three blockbuster
specials coming. Send in the renewal
card, and make sure your friends do
the same — if you lend one of the
special issues, the chances of never
seeing it again are good!

CBTO 10

The response to the continuing
series of CB to amateur conversions
has been fantastic. We presented
several “band plans” in hopes that
reader response would allow us to
promote one of them. Check Ray
Barnum’s plan (June '77) and Wilder's
(May “77) and let us know which you
favor. Several additional conversions
are on the press. Some readers have
indicated a problem with information
provided in Bob Wilder's article, con-
cerning the Cobra conversion. It
appears that a simple crystal switch
will not effect the desired change.
Refer to “Letters” for information by
WB3CJ!l concerning the Cobra mod-
ification. Watch for additional CB to
amateur band articles.

TIPS FOR AUTHORS

| have several suggestions to pass
along to present and future 73
authors. Most of the submitted man-
uscripts look good; however, a few
problems prevail. Please type vyour
effort! After reading several dozen
letters, product releases, articles, and
reviews, a handwritten manuscript can
be murder. Most are sent back for
typing. Editor’s eyesight aside, there
are practical reasons for typing. Our
typesetter must produce magazine
type directly from your manuscript —
why make her guess at the hand-
writing, especially in a technical
article?

Photographs: Good pictures make a
fine article better and increase the size
of your check. Please do not send

Polaroids or |Instamatic shots. The
photos vyou send are converted
directly into magazine pictures (half-
tones); thus the original quality is
important. We would like 5 x 7 black
and white pictures if possible. Neg-
atives are not required — keep ‘em in
your file.

Please write your name, address,
and call on each manuscript page and
photo. This allows us to keep track of
your article.

TIPS FOR READERS

Several authors have complained
about receiving large volumes of mail
concerning their /3 article. This is fine
and to be expected, but when requests
for information come without an
SASE, it's a bit much! Imagine receiv-
ing fifty guestions about an article
and having to provide fifty stamps and
envelopes, as well as the time required
to answer queries. The SASE is a
required courtesy when corresponding
with authors. Give them a break! The
same applies when writing 73 for
information. We are not really e
quipped to answer technical cor-
respondence — that’'s what “"Ham
Help™ is for; however, we do our best
when possible. SASE is required!

NEW TRENDS —
10 GHZ BECOMES ACTIVE

My experiments with the
Gunnplexers by Microwave Associates
are continuing. The microwave front
end reguires a 30 MHz i-f and FM
detector to function, as well as power
and control voltage. Modulation is
applied to the Gunn oscillator by
coupling audio to a varactor diode
which is an integral part of the trans
ceiver. A number of schemes can be
used for the 30 MHz i-f. My system
consists of VHF Engineering receiver
modules and a home brew 30 MHz to
10.7 MHz converter. The VHF
modules are a natural for the applica-
tion, as a complete receiver can be
custom-tailored using the receiver
strips. | will describe my system in
detail in a month or two. If you have
done any experimenting with micro-
waves aor Gunnplexers, let me know.

Many 73 readers are interested in
UHF and microwave experimentation;
if you're already into something, pass
along your knowledge to the begin-
ners!

Concerning UHF: | made a trek up
Pack Monadnock Sunday, loaded with
gear for 432-450. The rigs consisted of
the lcom 30A FM transceiver, KLM
Echo 70 SSB combo, and the VHF
Engineering BLE 10/80 power amp.
The UHF antenna was the KLM 27
element log, which allowed operation
from 432 to 446. The DX results were
a bit discouraging. | guess not many
people sit around on Sunday after-
noon monitoring 446.0 simplex, as
only a few stations were worked. | did
discover a large crop of repeaters up
there, and activity was light. If anyone
needs New Hampshire on UHF, drop
me a line and we can set up a sked,
either on 446.0 or 446.5 FM, or on
SSB down below. | have the capability
to stack another 27 elements, and
should be able to work into New York
if someone is on the other end. If you
have not tried UHF, you're missing
something — especially if the require-

ment for dependable line-of-sight
communication or control is present.
Authors take note — your UHF

articles will be well received. Keep the
beginner in mind when vyou start
writing about UHF and microwaves!
Have fun and keep us posted!

Study Guides

and
Code Tapes —
The Best Available

see page 204
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RTTY Loop

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Last month | described how letters,
figures, and Special machine functions
are encoded for dc transmission.
Recalling that all characters are repre-
sented as five pulses, this month we
will investigate techniques for sending
encoded information by radio.

A CW transmitter can be Kkeyed
directly by the TTY pulses. The result
is called “"ON-OFF" keyed RTTY.
Fig. 1 illustrates this technique. Sub-
sequent figures are also grouped here
for comparison. ON-OFF keying was,
in fact, the *earliest method used to
transmit TTY over the air. Advantages
are related to simplicity in trans-
mitting: Merely hook the TTY to the
key jack! Receiving is also easy, and
reception techniques for all modes
discussed will be covered in a sub-
sequent column. Disadvantages relate
primarily to interference susceptibility
and fading. A nearby CW signal can
wipe out an ON-OFF TTY station,
and fading can remove whole letters.

A better way to send TTY is by
presenting a constant signal for the
MARK state, and changing it in some
way for representation of the TTY
signal. Changes may be introduced in
amplitude, frequency, or by a super-
imposed modulating waveform. Direct
amplitude modulation with the TTY
approximates ON-OFF keying, with
all its attendant flaws. Some fancy
forms will be discussed at the end of
this column, but the two most used
ham methods are FSK and AFSK.

In FSK, frequency shift keying, a
carrier is shifted in frequency to corre-
spond to MARK and SPACE. Fig. 2
diagrams this nicely. This system, as
are all to follow, is a redundant
system. That is, information is obtain-

able by looking at either MARK or
SPACE, even in the absence of either
one. (Remember that in ON-OFF
keying, if you lose the SPACE, you
have a steady MARK, and if you lose
the MARK, you have nothing.) Trans
mission of FSK is accomplished by
shifting the transmitter vfo in step
with the TTY, and reception, by
decoding either or both the MARK
and SPACE. Done properly, this
system is very immune from inter-
ference, and, since fading normally
affects only one of the MARK or
SPACE frequencies at a time, proper
use of the built-in redundancy makes
fading no problem either. The fre-
quency shift involved may be any-
thing from kilohertz to fractions of a
Hertz, which might be more properly
called "phase shift.” In amateur
circles, '‘standard’’ shifts are B50 Hz
(wide, old) and 170 Hz (narrow, new).

Unfortunately, FSK presumes very
stable transmitters and receivers. The
level of shift is less than one kHz, and
drift in the vfo of any significant
degree would be intolerable. VHF
transmitters, especially early ones,
could not maintain this degree of
stability. Use of an audio tone, shifted
in frequency in a manner similar to
FSK, became the standard on VHF
links, Take a look at Fig. 3. This
AFSK is more useful than it appears
at first glance, and some of its uses
will be covered in future columns.

Finally, as promised, some erotica
— | mean, exotical What if | send a
pulse during each 22 ms “window"
representing a TTY bit? By changing
the pulse's amplitude or position
within the window, | could encode
MARK and SPACE with a decodable
system, Fig. 4 shows what | mean.
Such Pulse Amplitude Modulation
(PAM) or Pulse Position Modulation
(PPM) is not used much in the ama-
teur service, but it is neat, huh?
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Next month we will discuss the
hardware necessary to receivea RTTY
signal. Details concerning the Model
15 printer will be provided, as that
machine is widely available at reason-
able prices. If you are interested in
getting started in RTTY, it would not
be a bad idea to shop around for a
usable Model 15. The machines are
available at flea markets, as well as
through commercial sources. Details
will be provided in future editions of
the RTTY Loop.

NEW ENGLAND RTTY
REPEATER
Best of luck with "RTTY Loop™! |

hope it will be a success. You'll be
hearing from me from time to time as

Ham Help

To Whom It May Concern: HELP!!

| have been trying to get into
SWLing for the past year now and
have been frustrated at every turn. |
have studied the equipment catalogs
and such and the prices have taken me
aback somewhat. | do not know what
equipment can be had that will do a
good job and keep within a self-
imposed $300.00 budget. Yesterday |
picked up your mag (the first one |
had ever seen!) and found it helpful.
Your article on receivers was out-
standing! But alas, where might | find
excellent used quality equipment at a
good price?

My knowledge of antennas is kaput
for the present. The space | have for
an antenna is severely limited except
for the possibility of a longwire type.
| am not familiar with any other type
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| can use.

Sorry if | have sped a deluge of
questions your way, but |'m a babe in
the woods not wanting to be taken at
every turn and wanting to learn more
about this new-found hobby. | am
currently limited to a GE 10-bander
my wife bought me last year for my
birthday and hence my interest was
born!

Any and all help will be deeply
appreciated.

Robert B. Goltare

4100 N. O'Henry Blvd.
Box 126, Oakwood Forest
Greensboro NC 27405

| am a freshman college student
who is majoring in Electrical Engineer-
ing and is disenchanted with Citizens
Band radio communications. | cur-

rently hold only a CB license, but |
am independently studying on my
own for the Technician license so that
| can operate on 2 and 6 meters. |
would like to meet, contact, or corre-
spond with amateur radio operators or
clubs in my area who can fill me in on
local testing procedures, 6 and 2m
radio communications (especially
repeater operations). | would also like
to know if there are any clubs or
schools giving Morse code classes,

| also need a schematic for the
Heathkit 6m transceiver (HW-29), the
original which has only 4 tubes
(6AU8, 6ANB, 12AX7, and 6A05),
not the later type of the same model
which has an additional suffix ""A", as
in HW-29A, which is the only sche-
matic | was able to obtain from the
Heathkit Co.

Raymond Tom
1646 West 87th 5t.
Chicago IL 60620

You sure have a fine magazine

| am an avid RTTYer. I'm also net
control for a local 2 meter TTY net.
We meet each Wednesday at 9 pm on
147.69/.09 (WR1ABN) at 60 speed,
B50 Hz shift. We exchange pictures,
and a couple of the boys have micro-
processors which we play with on the
air. Perhaps you could mention us in
your column and help “spread the
word.”

Dick Peters WATPWF
27 Lafayette Lane
Norfolk MA 02056

If your group is involved in a unique
RTTY application, let 73 know. Keep
yvour letter short. Each month, space
allowing, we will publish as many
fetters as possible. — J.M,

there, especially since it gives every-
one an equal chance to voice an
opinion whether you there at the
plant agree or not. :

Well, this letter is not meant to
mound praise on your magazine, even
though it is a very good one, but to
ask you if you would please place in
ham help that | am looking for align-
ment info and a schematic to photo-
copy for a Heathkit AR-3 and a
Bendix FM transceiver converted to
two meters, model no. MRT-6FB.

Your diversification will keep your
magazine on my renewal list. Again,
thanks for a very fine magazine,

Robert D. Houlihan WBSWPE
497 E. Second St.
Galesburg IL 61401

| need an instruction manual and
schematic for a Gonset Communicator
IV 6 meter AM xcvr, model #3342,

Will buy or copy.
Bill Fletcher WBOUYE

Rt. 1, Box 190-B
La Crescent MN 55947



CHOOSE ONE OF THESE
TWO GREAT 2-METER FM TRANSCEIVERS.

BOTH SYNTHESIZED FOR STANDARD

AND "ODD-BALL" REPEATER SPLITS!

Model FM-28 Check these outstanding features:
Fully-synthesized from 144 to 148 MHz in 5 KHz steps.
Bright six-digit frequency display. Supplied

with simplex, plus 600 and minus 600 KHz
offsets. Up to two additional “non-standard”

offsets available. Clean 25 watt transmitter.

0.25 UV receiver with helical front end. Modu-

lar construction. All solid state. Complete with

base station and mobile mounts, hardware,

DC cable, microphone and manual.
Iintroductory priced at only $359.95.

Model FM-DX Compare the specifications of this
unchallenged performer: 40 watt transmitter output.
Extended frequency coverage from 143.5 to 148.5 MHz to
facilitate MARS and CAP. Supplied with simplex, plus 600
and minus 600 KHz offsets. Up to three additional "non-
standard” offsets available. LED frequency display.
Selective, single conversion receiver, Rugged extruded
chassis and modular construction will withstand the most
severe environment. Engineered and built in USA. Shipped
with mobile mounting hardware, power cables, microphone
and manual. Limited time pricing only $499.00.

Optional accessories: Include base station, power supplies, tone encoders,
antennas and solid state power amplifiers. Write or
telephone today for detailed specifications.

Count on Clegg superior service. Clegg’s well staffed, well equipped organization is always available to you.
Whether you need free product literature, replacement parts, service or just information, make a free
Watts-line call from anywhere in the USA (except Pennsylvania) at no cost. Just dial 1-800-233-0250.

In Pennsylvania, call (717) 299-7221 collect.
Should your Clegg product ever require service, you can expect the fastest turn-around time in the
industry—typically 48 hours—almost always less than one week.
Direct to you. Because Clegg considers licensed amateurs a professional group, you can purchase directly
from Clegg and save dealer and middleman markup. And you're protected.
All Clegg products are sold with a 10-day money-back guarantee.
To place you order, send check (Visa or Master Charge accepted) to Clegg Communications Corporation, 208 Centerville
Road, Lancaster, Pennsylvania 17603. Better yet—phone us on our TOLL-FREE line and we'll ship today.

Advanced technology in action!
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from page 4

and is pioneering microcomputers in
Japan. The circulation of his //O0
Magazine is already over 20,000, so it
probably won't be long before we
start seeing some computers coming
over from Japan to compete with our
homegrown products.

We cooked up a little deal where
Nishi will be importing Kilobaud and
distributing it in Japan, complete with
an inserted section which translates
the gist of the articles into Japanese.

Nishi flew over from Tokyo for the
Los Angeles Personal Computing show
in March ... and again for the San
Francisco Computer Faire in April. He

=

EDITORIAL BY WAYNE GREEN

made i1t for the Natwonal Computer
Conference in Dallas in June, too . ..
and will be here for COMPUTER-
MANIA in August. Computer com-
muter.

1/O0 Magazine is aimed at the new-
comers to computing, much like Kif-
obaud. Nishi is just getting a second
magazine started . . . ASC// . .. which
will be aimed at the higher level
computerists.

In Japan, as in the U.S., a sub-
stantial percentage of the computer
hobbyists came into the field from
amateur radio. We'll be getting some
of the /O articles translated for re
printing in 73 and in Kilobaud.

“ |
..r-' ——— - - N ,
e N T

1IIIIIIIII'F'I'I;I"I'I'IhIf'I HI'I'I';I.HITI‘"F} I"-Hfll"rl'l'l |

CARD

Serst

ELECTRONICS, INC.

BOX 11651, KNOXVILLE, TN. 37919

Microcamputer
™V Game
Music Synthosizer

Lesar Ari
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Don't sacrifice maximum power output and high efficiency for
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linearazation. The BLUE LINE offers you the best of both
designs. The BLUE LINE amplifiers are engineered using the
latest state of the art stripline technology. This design tech-
nology means efficient broad band output with a very high
degree of mechanical stability.

'Fw-l. is the only name you have to

remember when it comes to VHF or UHF amplifiers, just

f engineering

RF Ampitiers

look at the variety available.

POWER POWER WIRED AND

MODEL BAND EMISSION INPUT OUTPUT TESTED PRICE FEATURES
BLC 10/70 144 MHz CW-FM-SSB/AM 10W 70W 139.95 _ Bl
S M A CW-EM-SSB/AM oW 2OW 159.95 ® High efficiency means low current
BLC 10/150 144 MHz CW-FM-SSB/AM 10W 150W #9809 ° ';:::i; band design (no tuning)
BLC 30/150 144 MHz CW-FM-SSB/AM S 150W 239.95 ® Diract 12 volt D';: operation o
BLD 2/60 220 MHz CW-FM-SS8/AM s QoW 15990 ® Indicator lamps f:r.' anﬂ;f and
BLD 10/60 220 MHz CW-FM-SSB/AM 10W 60W 139.95 FM/SSB
8LD 10/120 220 MHz CW-FM-SSE/AM Lo VeV A ® Relay s;fit::hing (allows you to
BLE 10/40 420 MHz CW-FM-SSB/AM 10W 40W 139.95 3
TR 250 Mkt CW-FNLSSB/AM o 40W 159.95 puthar?ﬁliﬂ:r in u_::rr :]ut of circuit
BLE 30/80 420 MHz CW-FM-SSB/AM 30w SOV e o IFakrEing o6 67 Wasttwa il
BLE 10/80 420 MHz CW-FM-SSB/AM 10W 80w 289.95 _| ®One year limited warranty on

Don’t forget our popular PA-2501 and PA-4010 at $74.95 (wired and tested) $59.95 (Kit)

parts and labor.

WANT TO BRING YOUR AMPLIFIER INDOORS?

LOOK AT THESE POWER SUPPLIES!

Over-voltage protection crowbar,

Electrostatic shield for added transient surge protection.
A foldback output limiter operates for loads outside of the operating range.

Isolation from ground. The circuit is isolated from the case and ground.

116/220 volt input — 50/60 cycle.

Units are factory wired for 116 volt AC, 60/60 cycle power.

A simple jumper will reconfigure the input for 220 volt AC, 50/60 cycles.
® Temperature range — operating: 09 to +55° C,
-

Black anodized aluminum finish.

PS-25M WITH CURRENT METERS

Recommended for:

BLC 10/70 BLD 2/60 BLE 30/80
BLC 2/70 BLD 10/60 BLE 10/80
Voltage Output: adjustable between 10-15V
Load Regulation: 2% from no load t0 20 a
Current Output:

25 amps intermittent (50% duty cycle)
Ripple: 50 mV at 20 amps
Weight: 22-1/2 pounds
Size: 12-1/4" x 6-3/4" x 7-1/2"

PS-25M Wired & tested . $169.95

DIVISION OF BROWNIAN ELECTRONICS CORP.

PS-15C LOW COST

o

2

Recommended for:
BLE 10/40 BLE 2/40
Voltage Qutput: adjustable between 12-14V
Load Regulation: 2% from no load to
10 amps

Current Output:
15 amps intermittent (50% duty cycle)

Ripple: 50 mV at 10 amps

Weight: 13 pounds
Size: 1 1-1{4” x 5-1/2" x 4-3/4"

PS-15C Kit
PS-15C Wired & tested

Export prices are slightly higher. Prices subject to change.

'm eNGINEerING ... : , o warcast. / siNGHAWTON, N.Y. 13501

Phone 607-723-9574

PS-3012 COMMERCIAL

==

Recommended for:

BLC 3/150
BLC 30/150
BLD 10/120

QOutput Voltage: Adjustable, 11-15 VDC

Output Current: 30 amps (50% duty cycle)

Regulation: Better than 2 percent

Output Ripple: 50MV pk-pk maximum

Temperature Range: 0°9-60° C operating

Overvoltage Protection: Built in OVP
crowbar

Overcurrent Protection: Foldback current
limiting at 30 amps

Short Circuit Current: 2 amps maximum

Input Voltage: 105-120 or 208-230 at
50-60Hz

Size: 13-1/4" Lx 7-1/8" W x 6-5/8" H

Weight: 25 lbs.

Finish: Black anodized aluminum

PS-3012 Wired & tested . . . $239.95
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New Products

THE DENTRON
MLA-2500 LINEAR
AMPLIFIER

Dentron Radio represents the kind
of American success story you often
read about. |t began just three years
ago in a basement workshop, but
Dentron today occupies a modem
plant with over 60 employees.
Dentron products are in use all over
the world in applications just as varie«!
as the languages of the customers. The
company has made its name on tuners
and antennas, not to mention the
160m transverter that Dennis Had
KBK XK designed and built in his Ohio
basement workshop three years ago.

The company has taken a different
approach in developing its product
line than most. They've gone from the
transverter and matching antenna
tuner to a complete line of antennas
(fully assembled and ready for in-
stallation as they leave the factory), a
complete line of tuners, to amplifiers,
and, before year's end, to HF trans
ceivers. There has been a refinement
process along the way, and with each
new product, Demtron has opened
another door, another market.

With the introduction of the
MLA-2500 amplifier, for example, the
company found itself swamped by
orders from (among others) the US
military (SAC), foreign government
and commercial interests, the medical
research community (which uses the
MLA to produce rf at continuously
controlled levels for cancer treat-
ment), the welding industry, re-
searchers probing the separation of
iron ore, HF satellite ground linking,
and, of course, the amateurs for
whom the amplifier was designed in
the first place.

Demand for the MLA has far
exceeded supply at Dentron dealers
across the country, and it is expected
that that situation will continue for
some months to come. (By the time
this issue reaches you, however, avail-
ability should be up.) But why do so
many people want MLAs? Read on.

The MLA-2500 weighs just over 45
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pounds (including full duty built-in
power supply), measures only 5 inches
high by 14 inches wide (about the
same width as the popular Heath
5B-200 1200 Watt amplifier) by 14
inches deep. The MLA is surprisingly
small in size for an amplifier of its
class (2000 Watts in the amateur
service, 2000 pius Watts in commer-
cial and military service), and runs as
if the B875 finals were somehow
water-gooled, instead of by forced air.
It is significant to note that at no time
in more than two months of testing
did the MLA ever reach more than a
“warm” temperature; that is, the
MLA actually ran cooler than any
other piece of station equipment
lexciter, receiver, scopes, and so on).
Not ewven after an afternoon of
SSTVing on 20m was the MLA ob-
served to be abnormally warm, and
the main comment from visitors to
the shack (aside from finding the
aesthetics of the amplifier wvery
pleasing) was how surprised they were
that the unit ran so coolly. As can be
seen in the photograph, nearly all of
the system’s cooling action is directed
towards the tubes and associated
output stages, while the power supply,
control, and relay boards must rely on
circulated air, independent of the
forced air system on the B875s. A
dual speed cooling system is used,
with automatic override of the slow
speed function when tube plate
temperatures approach unsafe levels
jover 200 degrees C). Even that auto-
matic function can be overridden
through a “continuous duty”’ feature,
which locks up the cooling system at
maximum. Dentron recommends use
of the MLA in a tilted-up position,
through the use of a hinged bail
between the front feet. A 19 inch rack
panel mounting kit is also available.
Another reason for the MLA-2500's
quick acceptance and popularity is
performance. It takes only 36 Watts
of drive to produce a full kW input (or
65 Watts to yield 2 kW PEP for SSB
operation) on 160 through 10m.
Efficiency, according to checks with
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The Dentron MLA-2500 160-10m linear amplifier. The MLA offers modular
construction, with a two step forced air cooling system.
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an outboard Bird monitor, is out-
standing, with over 700 Watts out at 1
kW input, making for 70% efficiency.
(Lab tests showed that the MLA's
efficiency went up with increased
power inputs; e.q., at 1336 Watts dc
input, the MLA vyielded 1000 Watts
output, for an efficiency figure of
74%.) At 1 kW input, then, the MLA
is running at less than half its capa
bilities, thus accounting for its re
markable tendency to run very quietly
and coolly for hours, even days, on
end. It would be fair to say that the
MLA is well suited for contest oper-
ations, and our tests certainly prove
that to be true.

The power supply is one of the
MLA's wunique features. Offered
standard is a low profile 24% pound
transformer designed especially for
the MLA. On rural mains, the MLA
produced 2300 V worth of plate
voltage. A rear panel cover allows
access to line fuses and the trans
former primary taps for switching
between 234 and 117 V ac service,
although 234 V ac 15 A service is
recommended for this class of ampli-
fier. An important note here is that
the MLA produces extremely high
voltages, and must be treated with
care. Aside from a direct line for the
234 volt service, sufficient grounding
is important, and no attempt should
be made to defeat Dentron’s circuit
breaker system, which cuts all voltage
to the unit if the covers are removed.
The Operating Manual recommends
waiting at least five minutes before
getting into the unit for cleaning or
adjustment, so that the electrolytic
capacitors have fully discharged
through their bleeder resistors. As
with all the other circuitry in the
MLA, the power supply is modularly
constructed, allowing for easy removal
of the associated boards for service.

Tuning the MLA is made easier
because Dentron used twin 3 inch
meters, one for output in Watts, the
other a multimeter for measuring
plate voltage, current, and grid
current. Whether the MLA is “in"' the
line or not, the output meter func:
tions, so it is easy to tune vour
exciter and antenna tuner for the
specified drive and flip the amplifier
into the line for final tuning. There is
little doubt in tuning the MLA; it's an
easy, quick process of tuning and
loading up to the desired power input.
One cannot forget, however, that the
MLA is designed to be run far from its
maximum limits, not unlike a finely
tuned sports car capable of much
more than the 55 mile per hour speed
limit. Enough said?

To account for the easy tuning of
the MLA, one only has to check out
the tank circuitry. Dentron tried a
number of different designs, including
silver-plated copper tubing, but found
a teflon covered conductor of 19
silver-plated wires worked the best
Dentron engineers discovered that
their design allowed for closer
windings, thus improving harmonic
suppression, which is rated by the
factory at better than 55 dB at full
power on all bands. There is also the
side benefit of extra protection from
the use of teflon. Dentron says tests
show that the system is especially

good in high humidity or
environments.

Shipped from the factory, the MLA
comes in two cartons — one for the
main unit, and a smaller package for
the BB/5 finals, the delay tube, and
plug-in control relay. All four devices
are easy to install after removing four
top cover screws and the cover itself.
If you carefully follow the instruc
tions in the MLA Operating Manual,
the 8875s will go in easily, but due to
their short, narrow pins, it can get a
bit tricky. Best idea is to follow the
manual!

All adjustments, wattmeter, ALC,
and power transformer taps are
accessible without removing the
MLA's covers. All controls are factory
aligned, and | did not find it necessary
to readjust them. Operating the MLA,
in fact, was about as troublefree as
possible there really wasn't a
glitch encountered during our test
period.

Operating the MLA is very sat-
isfying. One of our editors put it this
way: “Using the MLA-2500 in con-
junction with my Heath HW-101 was
one of the most pleasant experiences |
have had in ham radio. It was nice
being told over and over again that |
had one of the best and strongest
signals on the band, be it 40 meters or
15. This was all done with the use of
only dipole antennas, so there was
little that could be credited with the
great signal strength reports except
the amplifier. The MLA is also very
easy to operate; in fact, it is so easy to
use that at first | thought | must be
forgetting something. | wasn't, how-
ever, because the signal was very
definitely there.”

My use of the MLA began with the
last ARRL DX phone weekend, and
its performance left me reeling. Using
wire beams, slopers, and dipoles, |
worked non-stop for the entire week-
end without once turning off the
MLA. Nearby stations running multi-
element antennas checked with me
several times to confirm | was running
wire antennas, and one fellow actually
came over to see for himself. (I
attribute that mostly to the fact |'d
been running substantially less power
in the past.)

Power, especially when you're
dealing with an amplifier like the
MLA, can get away from you. | found
myself running the amplifier for the
sake of running it, instead of saving
the power for when it was truly
needed. After the excitement had
worn off to some extent, | began to
spend more time on CW, running 100
Watts or so on first calls, and then
switching to the MLA for ego re
covery purposes. It never missed!

On SSTV the MLA was a great
improvement aover the SB-200 men-
tioned earlier. Picture quality was
reported much less susceptible 1o QSB
and OQRM, in direct comparison to the
smaller amplifier. The interesting
thing was that the MLA, running
twice the power continuous duty, ran
much, much cooler than the SB-200.

Considering what's ahead from the
FCC, it appears the days of the
super-amplifier may be numbered.
Amplifiers like the MLA, which offer
high power capability at a moderate
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The KLM Echo 70cm transceiver,

price (and thus can be operatéd con-
servatively for longer component life),
are coming into vogue. Pendina FCC
proposals may force future MLAs to
cover only 160 through 15m, but the
basic machine will remain the same. It
is a highly efficient, very compact, full
power linear amplifier that at $799.50
costs less per Watt than any amplifier
manufactured anywhere. For a while,
you may have a hard time finding an
MLA-2500 at your local dealers ...
but on the basis of our experience, it's
well worth the wait. Dentron Radio
Company, 2100 Enterprise Parkway,
Twinsburg OH 44087,
Warren Elly WATGUD
Bennington NH

USER IMPRESSIONS
OF KLM ECHO 70CM
SSB UHF TRANSCEIVER

Are you ready for the Phase |l
OSCAR satellites? If you are an
amateur satellite enthusiast, you prob-
ably know that the new series of
birds will be the first to use an
assigned amateur satellite band: 435
MHz. The first of the orbiting re-
peaters is due to be launched within
nine months. The satellite will carry a
two meter to 435 MHz transponder,
which will require the Earth station to
have UHF SSB receive capability.
(Recall that the existing OSCAR 7
satellite receives on 432.) The only
known commercial rig that offers 435
MHz SSB capability, as well as other
functians, is the Echo 70em, by KLM
Electronics.

Many OSCAR 7 Mode B users are
already familiar with the Echo 70.
This ten Watt transceiver allows SSB
and CW communication on the 432
and 435 MHz amateur bands. It has
many features that should appesl to
the UHF enthusiast. Let's take a quick
look at the transceiver, starting with
front panel controls. The predominant
feature of the rig is a large, center-
mounted knob calibrated from 01"
to 47" in increments of two. These
numbers correspond to 20 kHz incre-
ments in frequency, with an implied
starting point at either 432.01 or
435.01 MHz. This allows a tuning
range of 480 kHz in each band.
Conmtinuous coverage within each 20
kHz segment is provided by a nor-
mally centered vxo control. The vxo

range on either side of zero is 10 kHz
- thus the entire segment can be
continuously tuned. Additionally, an
RIT control is provided to clarify
received SS5B signals. The range of the
RIT is about 2 kHz. Sguelch and
volume controls are mounted on the
right side of the panel, with the power
switch connected to the volume con-
trol.

Three push-button switches are
mounted on the left side of the main
tuning control, under a dual purpose
meter. This meter is calibrated in
S-units when receiving, and provides
relative power output when the rig is
on the air. One button selects upper/
lower sideband. The second engages
an impulse noise blanker when acti
vated. The third switch allows any 20
kHz band segment to be continuously
swept for the presence of signals. The
“Auto Watcher™ is most useful when
the Echo 70 is being used for point-to-
point Earth communications. It is
only necessary . know which 20 kHz
is going to be used — the scan will
pinpoint the signal, The presence of
the “Auto Watcher' scan is denoted
by a small red lamp which is illumi-
nated during the function.

The back panel also contains several
controls. A slide switch selects the
base frequency of 432 or 435 MHz. A
second slide switch determines the
mode of the transceiver — either SSB
or CW. A final control selects the
internal vfo, or allows an external
device to be used. When in external
mode, the panel lamp on the main
tuning dial is extinguished. Jacks for
key, vfo, relay, and speaker are also
provided. Power for the Echo 70 is a
nominal 12 V dc. KLM provides two
power connectors and fuses for the
ng, allowing one to be permanently
connected in an auto. The antenna
connector is a standard SO-238 UHF

jack.

| have operated the Echo 70 on
SSB, CW, through OSCAR, and on
simplex. Unfortunately, there are not
many stations in New England on 432
SSB, so a test had to be arranged.
Receive and transmit audio guality is
crisp and clear, and the vxo operates
in a smooth, linear fashion as the
signals are tuned, The receiver consists
of a double conversion design, front-
ended by a six cavity helical resonator

and FET amplifier. Overload was no
cause for concern, as | operated the
Echo 70 in the presence of an 80 Watt
signal at 446 MHz and a two meter
transmitter without any problems.
One unexpected bonus was obtained
from the receiver. | was tuning a 2m
SSB transmitter, and was able to copy
the third harmonic on the Echo 70. |
am sure that KLM did not design the
transceiver to be used as a test instru-
ment, but of course one must use
what is available!

The transmitter section delivers
better than 10 Watts into a 50 Ohm
load, as measured on a Bird Model 43
wattmeter, This was sufficient to
access OSCAR 7 using a homg. brew
turnstile antenna system. The 10 Watt
output is more than enough to drive
an outboard amplifier for extended
DX or OSCAR work.

The Echo 70 only draws five Amps
under transmit, so an existing 12 V
supply can probably be used to power
the rig. The transceiver is a natural for
OSCAR satellite work. It has the
versatility to operate with existing and
future birds, as the Phase 1] satellites
will use the 435 MHz band. If you are
interested in greeting the new OSCAR
when it 5 launched, the Echo 70 is a
naturall While you are waiting for the
launch, look for me on OSCAR 7,
Mode B. | would also be happy to
arrange a QSO on 432 SSB or CW
from our local test mountain.

At 549595, the Echo 70cm is
complete with microphone, internal
speaker, two power cords, mobile
mounting bracket, and spare lamps
and fuse. KLM Electronics, 17025
Laurel Rd., Morgan Hill CA 95037.

John Molnar WA3ETD
Executive Editor

NEW FREQUENCY
COUNTER/GENERATOR
A unique new frequency counter/

generator has been announced by
Lunar Electronics. The model

DX-555P is a basic 30 MHz counter
with 5 digit display and 7 digit read-
out {(with front panel scaling). The 10
MHz timebase, which includes easy
zero adjust to WWV, exceeds most
accuracy requirements. The built-in
prescaler extends the frequency count

range to 300 MHz, and is activated by
a rear panel switch.

The unique part of the unit is the
variable frequency marker oscillator,
covering 440 kHz to 30 MHz in 3
bands. When the marker oscillator is
activated by its front panel switch, its
output is both available from a rear
panel jack and displayed on the
counter readout. The output of the
marker oscillator, which also may be
AM modulated with a 600 Hz tone, is
of sufficient strength to align receivers
down to the 455 kHz i-f and up
through 30 MHz. The marker oscil-
lator, which also includes a fromt
panel fine tune adjust, serves as a
highly accurate and economical fre-
quency source in lieu of much more
expensive frequency synthesizers.

Uses are innumerable, including the
many varied counter applications
through VHF and CB. The marker
oscillator allows alignment of receivers
in the HF spectrum, including their
455 kHz ifs. The high harmonic
output of the marker oscillator may
also be used through the lower VHF
range with careful attention to fre
quency, which will preclude aligning
on the image. SWL users can easily set
their receivers to the frequency listed
for a foreign broadcast station with-
out having to hunt across the re
ceiver's usually inadequately accurate
dial for the station of interest. Besides
the SWLers, CBers, and bench tech-
nicians mentioned above, other users
would include radio amateurs,
experimenters, field technicians, and
many others.

The model DX-555P counter/
generator with prescaler lists at
$239.95. The unit is also available
without the prescaler at $189.95
Units may be obtained via dealers, or
direct from Lunar Electronics. Lunar
Electronics, PO Box 82183, San Diego
CA 92138.

THREE NEW COUNTERS
FROM YAESU

The introduction of a new line of
three frequency counters, designated
as YC-500, has been announced by
Yaesu Electronics Corporation. The
three models offered are the YC-500J
(with an accuracy of 10 PPM), the

The Lunar Electronics DX-555 counter.
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The Yaesu YC-500J frequency counter.

YC-500S (at 1 PPM), and the
YC-500E (at 0.02 PPM). All three
counters provide six display digits and
cover the range of 10 Hz to 500 MHz.
Two separate inputs are provided, one
covering 10 Hz to 50 MHz, and the
second, 50 MHz to 500 MHz.

A built-in ac or dc supply provides
for complete portability. Advanced IC
techniques are used in the circuit
design, and a double-sided computer
quality circuit board ensures stable
and extremely accurate operation for
many years.

The counters are now on display at
all authorized Yaesu dealers through-
out the United States. A copy of the
operating manual may be purchased
for $4.50 postpaid from Yaesu Elec-
tronics Corporation, PO Box 498,
15954 Downey Avenue, Paramount
CA 890723.

NEW HUSTLER
AMATEUR ANTENNA
CATALOG

A brand new catalog describing the
entire line of Hustler amateur HF,
VHF, and UHF antennas has just been
published by New-Tronics Cor-
poration in Cleveland, Ohio. New-
Tronics is the originator of the Hustler
brand of amateur and CB antennas.

Hustlers new amateur antenna
catalog contains more than 40
antennas and accessories. Featured

products include the new no rip-off
"Hustloff” trunk lip mount that does
not require drilled holes. A turn of a
knob removes or mounts the entire
antenna assembly on the side or edge
of a trunk lid, all without dis
connecting the cable. The antenna
assembly stores easily inside most
trunks. Test data shows that the solid
grounding of the “Hustloff” mount
provides the user with consistant
performance under any conditions —
plus far greater range potential,
compared to other available rob-proof
mounts (including the magnetic and
hinged flip-out variety).

Another featured item s the
improved performance built into the
base-loaded 5/8 wavelength BBLT and
BBL series of two meter mobile
antennas with 3.4 dB gain (compared
to a 1/4 wave ground plane).

Other products include a fixed
station four band wvertical antenna
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lone setting for 10, 15, 20, and 40
meter coverage), a fixed station two
meter vertical with 6 dB gain (com-
pared to a 1/2 wave dipole), and a
variety of mobile antennas for 2, 6,
10, 15, 20, 40, 75 and B0 meters, as
well as 140 to 500 MHz operation.

A copy of Hustler's new amateur
antenna catalog is available by writing
to: Sales Department, New-Tronics
Corporation, 15800 Commerce Park
Drive, Cleveland OH 447142.

NEW SMALL-SHANK
ELECTRONIC
TECHNICIAN DRILL

Wah! Clipper Corporation has
introduced a compact electric drill
that accommodates drills and burrs
with a shank size up to .123 (1/8").
The ISO-TIP electronic technician
drill is ideal for prototype dewvelop-
ment, circuit board revision and re-
design, solder removal, lead hole
cleaning, and a variety of other jobs.
Its compact size (less than 5" minus
drill bit) allows use of the drill in
confined areas and within cabinetry.
High impact plastic housing makes it
lightweight, and an extra long 10’
cord provides a wide working radius.
An on/off switch provides baoth
“intermittent-on” and “locked-on"
positions for convenience.

Operating at approximately 9,000
rpm, the drill is supplied with a collet
chuck, 3 collets, and 2 drill bits (#56
and #71). The no. 6275 kit features a
110 V transformer power source,
while the no. 6280 kits features a 12
V cigarette lighter plug assembly for
or-the-spot drilling capability. Burrs,
abrasive wheels, or discs can be added
to expand the drill's versatility to
carve, shape, form, or rout on wood,
plastic, leather, and a variety of mate-
rials. Wah! Clipper Corporation, 2902
Locust Street, Sterfing IL 61081.

FIRST COAX
TOGGLE SWITCH

TEE/AX, Inc. of Ft. Lauderdale,
Florida, has announced (after nine
years of development) the first com-
plete line of coax switches with
features not previously available in
coax switching. The TEE/AX coaxial
togale switches are available in every
series, from SPST to 6PDT. The
erector set construction of the

The ISO-TIPelectronic technician drill,

switches allows the user to stack a
VHF, BNC, TNC, and SMC in one
switch. By removing the top place or
togale, you can replace it with a
variety of solenoids to allow using the
TEE/AX as a relay, The coax switch is
fully designed to survive in any
environment (such as that in aircraft,
where shock and vibration are a fac-
tor). The TEE/AX coaxial switches

are 100% anti-shock proof.

TEE/AX, Inc., will also fabricate
coaxing switching systems and custom
coax switches to specific customer
needs. Over 300 variations of switches
and relays will be available. Technical
specifications are available on the
entire coax switch line. TEE/AX, Inc.,
5701 NW 31st Ave., Fort Lauderdale
FL 33309.

The TEE/AX coax toggle switch.



COMPUTERIZED

MORSE CODE
RECEPTION
PACKAGE
Polaris Computer Systems has
announced the development of a

Morse code reception package for the
S-100-based B08B0 microcomputer.
The package consists of a tone-to-dc
converter module and complete soft-
ware. 1he converter connects to the
communications receiver wvia head
phone jacks and to the computer via a
parallel 1/0 port.

The converter contains a phase
locked loop for tone decoding, and
adjustable center frequency and band-
width controls. Its design is highly
immune to impulse noise. Provision
for audio and visual synchronmization
of the incoming signal is provided.

The software adjusts for variations
in transmission as each code element
is received, allowing for manual or
automatic transmission of CW at
speeds ranging from 5 to 60 words per
minute. Noise and dropout negating
logic is included. The final output of
received text is to an SI0 port for
display to a printer or CRT.

The package price in kit form for
the converter, object program, and
complete documentation is $95.00.
An assembled and tested version lists
at $145.00. Source tapes and com-
plete turnkey packages are also avail-
able. On the low end, schematic of the
converter, object dump, and docu-
mentation are available for $17.00,

Polaris Computer Systems, 3311
Richmond Avenue, Houston TX
77088.
HEATH
ANNOUNCES

PERSONAL COMPUTERS

The latest entry into the hobby
computer field is Heath, the popular
manufacturer of electronic kits, The
long-awaited computer product line
consists of two processors, a video
terminal, and an array of peripheral
1/0 devices.

Heath chose the widely available
8080 8-bit microprocessor as the basis
for the HB computer. The other com-
puter, dubbed the H11, is based on
the Digital Equipment Corporation
(DEC) LSiI-11 computer, which is a
16-bit minicomputer.

Targeted for release this summer,
the HB computer features an intel-
ligent front panel with octal display
and data entry capability. One-button
program loading is provided by a
resident monitor and built-in boot-
strap program. Sixteen push-buttons
are provided for data entry, and an
LED display allows machine states
and register contents to be displayed.
A speaker is built into the HB to allow
special programming effects.

The H8 computer features a 1K
ROM that contains the monitor
program and bootstrap. The machine
has a memory capacity of 65K bytes.
The mainframe utilizes 50 pin con-
nectors, of which 10 aré available for
memory and peripheral controllers.
The built-in power supply can support
the CPU, 32K of memory, and two
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I/O devices. The price for the basic H8
computer kit is $375.

Heath has bridged the B-bit gap
with the H11 computer, to be shipped
this fall. Based on DEC's powerful
LS1-11 computer board, the H11 is a
full 16-bit machine that features the
DEC PDP-11 instruction set. The
H11's CPU board is fully wired and
tested. The LSI-11 board features 4K
x 16 RAM, expandable to 20K. A
switching power supply is standard, as
is full circuit protection and a wired
backplane. Interfaces initially consist
of serial and parallel 1/O modules. A
4K memory board is also available.

However, one of the most attractive
features of the H11 is the software
provided by Digital Equipment Corp.
An assembler, editor, linker, and
debug package is provided, as well as
the BASIC and FOCAL Ilanguages.
Owners of the H11 will also be able to
use programs from the extensive DEC
users group, DECUS.

A complete line of peripheral
devices is available to support the H8
and H11 computers. A CRT display
and paper tape reader/punch, desig
nated the H9 and H10 respectively,
will allow 1/Q capability. The follow-
ing products will be available from
Heath when HB and H11 production
COMIMEences:

H8 8080 Computer $375
HB-1 4K Memory 140
H8-2 Paralle! Interface 150
H8-3 4K Chip Set a5
HB8-5 Serial/Cassetie

Interface 110
HA Video Terminal 530
H10 Paper Tape Device 350
H11 LSI-11 Computer 1295
H11-1 4K memory 275
H11-2 Parallel Interface a5
H11-5 Serial Interface 95

The listed equipment is in kit form
from Heath Company, Benton Harbor
M1 49022.

Inside the HE8:@ Heavy-duty power supply is visible, as well as the ten slot
mother board.

Heathkit H11 Computer, based upon the DEC LSI-11.

S

The Heath 8-bit family: H9 Video Display, H8 Computer, and H10 Paper Tape Reader/Punch.
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Editor:

Robert Baker WB2GFE
15 Windsor Dr,

Atco NJ 08004

EUROPEAN DX CONTEST
Cw
Starts: 0000 GMT, Saturday,
Aug. 13
Ends: 2400 GMT, Sunday,
Aug. 14
Phone
Starts: 0000 GMT, Saturday,
Sept. 10
Ends: 2400 GMT, Sunday,
Sept. 11
RTTY
Starts: 0000 GMT, Saturday,
Nov. 12
Ends: 2400 GMT, Sunday,
Nov. 13
Sponsored by the Deutscher ARC
(DARC], this contest is open to all
amateurs, who may use all amateur
bands, 3.5 to 28 MHz. Classes include
single op/all band and multi-op/single
transmitter. Only 36 hours of
operation out of the 4B hours are
permitted for single op stations. The
12 hours of non-operation may be
taken in not more than three periods
anytime during the contest. Each
station may be worked once per band.
A contest QSO can only be estab
lished between a non-European and a
European station, except in the RTTY
section, where contacts between all
continents and one's own continent
are permitted.

CON

EXCHANGE:

An exchange consists of the usual
or 6 digit serial number, RS(T) report,
plus progressive Q50 number starting
with 001.

SCORING:

Each QSO counts 1 point. Each
confirmed QTC (given or received)
counts 1 point (see below). The
multiplier for non-European stations
is determined by the number of
European countries worked on each
band. Europeans will use the last
ARRL countries list. In addition, each
call area in the following countries
will be considered a multiplier: JA,
PY, VE, VO, VK, WK, ZL, Z5,
UAS0. The multiplier on 3.5 MHz will
be multiplied by four, on 7 MHz by
three, and on 14 to 28 MHz by two.
The final score is the total QSO points
plus OQTC points multiplied by the
sum total multipliers from all bands.
Q7TC TRAFFIC:

Additional point credit can be
realized by making use of the QTC
traffic feature. A QTC is a report of a
confirmed QS50 that has taken place
earlier in the contest and later been
sent back to a European station. It
can only be sent from a non-European
station to a European station. The
general idea is that after a number of
European stations have been worked,

Aug 6-7 Ilinois QSO Party
Aug 13-14 European DX Contest — CW
Aug 20-21 Worldwide SARTG RTTY Contest
Aug 20-21 SEANET Contest
Aug 20-22 New Jersey QSO Party
Aug 20-22 CAN-AM Championship Contest
Aug 27-28 Ohio Interstate QSO Party
Aug 27-28 Rep. of Trinidad and Tobago QSO Party
Aug 27-28 All Asian Contest — CW
Sept 3-5 Four Land QSO Party
Sept 10-11 Washington State QSO Party
Sept 10-11 Pennsylvania QSO Party
Sept 10-11 ARRL VHF QSO Party
Sept 10-11 European DX Contest — Phone
Sept 17-18  Scandinavian CW Contest
Sept 24-26  Delta QSO Party
Sept 24-25 Scandinavian Phone Contest
Oct 1 Open CD Party — CW
Oct 1-2 VK/ZL/Oceania — Phone
Oct 8.9 VK/ZL/Oceania —CW
Oct 15-16 Open CD Party — Phone
Oct 15-17 Manitoba QSO Party
Oct 29-30 CQ WW DX Phone Contest
Nov 5-6 ARRL Sweepstakes — CW
Nov 12-13 IPA Contest
Nov 12-13 European DX Contest — RTTY
Nov 13 OK DX Contest
Nov 19-20 ARRL Sweepstakes — Phone
Nov 19-20 WWD XA International CW Contest
Nov 19-20 All Austria Contest
Nov 26-27 CQ WW DX CW Contest
Dec 34 ARRL 160 Meter Contest

I Dec 10-11 ARRL 10 Meter Contest

a list of these stations can be reported
back during a QSO with another
station. An additional one point credit
can be claimed for each station re
ported. For RTTY section only, QTC
traffic is allowed between all stations
(sent and received), but not between
stations in the same country. A QTC
contains the time, call and QSO
number of the station being reported.
Example: 1300/DATAA/134. This
means that at 1300 GMT you worked
DATAA and received number 134. A
QSO can be reported only once, and
not back to the originating station.
Only a maximum of 10 QTCs to a
station is permitted. You may work
the same station several times to
complete this quota, but only the
original contact, however, has a QS0
point value. Keep a uniform list of
QTCs sent. QTC3/7 indicates that this
is the 3rd series of QTCs sent and that
7 QSOs are reported. Europeans may
keep the list of received OQTCs on a
separate sheet, if they clearly indicate
the station which sent the QTCs.
ENTRIES AND AWARDS:

Certificates to highest scorer in
each class in each country, reasonable
score provided. Continental leaders
will be honored. Certificates also given
to stations with at least half the score
of the continental leader. Violation of
the rules, unsportsmanlike conduct, or
taking credit for excessive duplicate
contacts will be deemed sufficient
cause for disqualification. The de-
cisions of the contest committee are
final. It is suggested to use the log
sheets of the DARC or equivalent.
Send a large size SASE to get the
desired number of log and summary
sheets (40 QSOs or QTCs per sheet).
Mailing deadlines are: CW Sept. 15th;
Phone Oct. 15th; RTTY Dec. 1st
Entries should be addressed to:
WAEDC — Committee, Post Box 262,
D-895 Kaufbeuren, Germany. North
American residents may send their
entries to: Hartwin E. Weiss
WA3KWD, 323 North Street, Millers-
burg PA 17061 USA. Minimal require-
ments for a certificate or trophy are
100 OQS0s or 10,000 points. European
country list is same as shown for
EURD awards!

Special note — Please keep the
following sections free of contest
activity. CW: 3550-38B00,
14075-14350, 21100-21450,
28100-29700. Phone: 3650-3750,
14300-14350, 21400-21450,
28700-29700.

CAN-AM
CHAMPIONSHIP CONTEST

Phone
Starts: 0200 GMT, Aug. 20
Ends: 2400 GMT, Aug. 20
cw
Starts: 0400 GMT, Aug. 21
Ends: 0200 GMT, Aug. 22

OBJECTIVE:
To increase the communication and

ES TS

friendship between the Canadian and
American amateurs and to provide
the means of measuring the perfor-
mance of their operating skills and
equipment.

BANDS:

All bands 1.8 through 28 MHz are
permitted; general portion of the
bands is recommended for use on
phone and CW.

CATEGORY OF COMPETITION:

1. Single operator — stations oper-
ated by the station license holder.

2. Multioperator, single trans
mitter — stations operated by one or

more operators other than the
licensee.

3. Club competition.
EXCHANGE:

Signal report, RS on phone and
RST on CW, plus sequential QSO
number starting with 001, plus
multiplier area abbreviation, e,
59001CT or 5990010N. Multiplier
area abbreviation is the wusual two
letter postal abbreviation for 50 US
states, CN — Caribbean (KC4, KG4,
KP4, K54, KV4, KZ5), PC — Pacific
(rest of US possessions). Canadians
will use: NL — V01, VD2;: NB — VE1
New Brunswick; NS — MNova Scotia:
PE — Prince Edward Isl.; S| — Sable
and St. Paul Isl.; PQ — VE2: ON -
VE3; MB — VE4; SK — VES: AT —
VEG; BC — VE7; NW — VEB NWT:
YU — Yukon,

MULTIPLIERS:

B0 US states, 2 US possessions
(Caribbean, Pacific); 10 Canandian
provinces, 2 territories (NWT,
Yukon), 1 Islands (Sable, St. Paul),

Total of 65 multipliers per band;
maximum possible on all bands is 3980,
POINTS:

1. Americans to Americans,
Canadians to Canadians Q50s count
for 2 points.

2. Americans to Canadians and vice
versa 0S0s count for 3 points.

The same station can be contacted
once on each band and mode. Stations
operating from outside of their own
call area must sign slash and the area
they are operating from, ie,
WEBAM/7, W2PV/KHG, KP4AST/W2.
SCORING:

The final score is the result of the
total QSO points from all bands,
multiplied by the sum of the
multipliers from all bands. Phone and
CW sections of the contest are con
sidered separate contests. However,
combined scores of phone and CW
will be used for overall competition.
Combined scores will be calculated as
a result of the addition of phone and
CW scores.

AWARDS:

First place certificates will be
awarded in each multiplier area on
both modes in single operator cate-
gory. Top five multi-operator stations
will receive certificates. (Combined
phone and CW scores will be con
sidered.) Free one year subscription to
LONG SKIP — The CANADX bulletin



— will be awarded to the top 5
stations overall in both categories.

TROPHIES AND PLAQUES:

1. Single operator, overall -—
Canadian champion, American
champian.

2. Single operator, phone —
Canadian champion, American
champion.

3. Single operator, CW — Canadian
champion, American champion.

4. Multi-operator champion.

Each station is eligible for one
trophy only. In a case where one
station would qualify for another
trophy, the less significant trophy
goes to the next eligible station.

CLUB COMPETITION:

A handsome plagque will be awarded
to the club submitting the highest
aggregate score of the phone and CW
scores submitted by its members
under the same rules as CQ WW
contest,

LOG INSTRUCTIONS:

All times must be kept in GMT,
Indicate multiplier the first time only
on each band. Log must be checked
for duplicate contacts, correct Q50
points, and multipliers. Do not use
separate logs for each band. Each
entry must be accompanied by a
summary sheet showing all scoring
information, category of competition,
operator’'s name and callsign, address
of the station, and signed declaration,
Entries with over 200 contacts must
include check sheets for each band.
O fficial logs, check sheets, and
summary sheets are available from
CANADX — a large SASE will bring
you samples.

DISQUALIFICATION:

Violation of amateur radio regu-
lations in the country of the con-
testant or the rules of the contest,
unsportsmanlike conduct, or taking
credit for excessive duplicate contacts
or unverifiable QSOs or multipliers
will be deemed sufficient cause for
disqualification. (Incorrectly logged
calls will be counted as unverifiable
contacts.) Actions and decisions of
the CANADX contest commitiee are
official and final.

DEADLINE:

All entries must be postmarked no
later than September 30, 1977, and
mailed to: Canadian DX Assn. — CC,
Box 717, Station Q, Toronto, Ont.
MAT 2M7, Canada.

NEW JERSEY
QSO PARTY
Contest Periods:
2000 GMT, Saturday,
Aug. 20 to
0700 GMT, Sunday,
Aug. 21;

1300 GMT, Sunday,
Aug. 21 to
0200 GMT, Monday,
Aug. 22

The Englewood ARA invites all
amateurs worldwide to take part in
this year's annual contest. Phone and
CW are considered the same contest.
A station may be contacted once on
each band and mode; CW contacts
may not be made in phone band
segments. NJ stations may work other
MJ stations. General call is “CQ NJ".
MJ stations are requested to identify
themselves by signing ““DE NJ".

Stations planning active participation
in NJ are requested to advise the
EARA by August 6th of their in-
tentions, so that full coverage from all
counties can be planned. Portable and
mobile operation is encouraged.
FREQUENCIES:

1810, 3535, 3905. 7035, 713bh,
1235, 14035, 14280, 21100, 21355,
28100, 28600, b50-50.5, 144-146.
Suggest phone activity on the even
hours, 15 meters on the odd hours
between 1500 and 2100 GMT, 160
meters at 0500 GMT.

EXCHANGE:

QSO number, RS(T), and QTH (NJ-
county, others — ARRL section).
SCORING:

Non-NJ stations multiply number
of completed QSOs times number of
NJ counties worked (21 max.]. NJ
stations score 1 point per US/
Canadian QS0, 3 points per DX QS0,
and multiply total QSO points times
number of ARRL sections (including
NNJ and SNJ). KP4, KHB, KL7, KZ5,
etc., count as 3 point DX contacts and
as section multipliers.

ENTRIES AND AWARDS:

Certificates to first place NJ station
in each county, and first place in each
ARRL section and country. Second
place certificates when four or more
logs are received. MNovice and Tech
certificates also to be given. Logs must
show date/time in GMT, band,
emission, etc., and be received not
later than Sept. 17th. The first con:
tact for each claimed multiplier must
be indicated and numbered, and a
checklist of contacts and multipliers
should be included. Multi-op stations
should be noted and all calls listed.
Logs and comments should be sent to:
Englewood ARA, 303 Tenafly Road,
Englewood NJ 07631.

REPUBLIC OF TRINIDAD
AND TOBAGO QSO PARTY

Starts: 0000 GMT, Saturday,
Aug. 27
Ends: 2400 GMT, Sunday,
Aug. 28

This QSO party was organized by
the Trinidad and Tobago ARSoc to
commemeorate the first anniversary of
the Republic of Trinidad and Tobago.
Use any band/mode, 10 through 160
meters, and OSCAR/SSB.

EXCHANGE:

Usual 5 and 6 digit exchange con-
sisting of the RS(T) and serial number
starting from 001.

AWARDS:

A certificate will be awarded to any
station working 5 or more 9Y4
stations. Contacts may be on different
bands, but must be in the same mode!
A certificate with endorsement
sticker and QSL cards confirming
contacts will be awarded to stations
working 9¥4 on five bands, all con-
tacts in the same mode.

ENTRIES:

Logs should show date/time in
GMT, stations worked, number
sent/received. Logs only required for
five station awards; QOSLs required
along with log for five band award.
Include a remittance of $1.00 or |IRC
equivalent with logs if eligible for an
award. Entries must be postmarked no
later than Oct. 156th to: TTARS, PO

E —
\ =
\\ - =
RESULTS OF THE 1977 DX YL TO NORTH AMERICAN YL CONTEST
DX Phone: DX CW:
DJOEK 714 points 1I3MQ 143
DJ1TE 552.50 DJOEK 70
F5RC 488.75 DF2SL 9
NA Phone: NA CW:
WZ2GLEB 1108 points WAZDMEK 11.25
VE3MRS 726 K6DLL 7.50
WABEBS 432 W3CDQ 4
W2HEFR 4
Highest Combined Phone + CW:
DX = DKQEK, 784 pts.
NA = KEDLL, 337.5 pts.
RESULTS OF THE 1977 YL-OM CONTEST
YL Phone: OM Phone:
I3MWP 57,750 points WACHK 1,538
HBYARC 26,934 W7ULC 805
FG7XL 25,125 WOGNX 648
YL CW: OM CW:
WASVJW 17.010 WACHK 1,463
K8ONV 13,484 W7ULC 1,295
K1NEI 10,710 VE3EMA 990
Box 1167, Port of Spain, Trinidad, ENTRIES/AWARDS:

West Indies.

OHIO INTERSTATE
QsO PARTY
Contest Periods:
1600 to 0200
GMT each day,
Aug. 27 and 28

Co-sponsored by the Ohio Council
of Amateur Radio Clubs and the
Farout Amateur Radio Club of Ket-
tering. This contest replaces the two
contests originally planned by the two
groups! Rules are as follows: Out of
state stations work Ohio stations only;
OH stations work any station. Each
station may be worked once per band
and mode. Multi-xmtr, multi-op sta-
tions are allowed, but are ineligible for
awards. Repeater contacts are not
allowed, except through OSCAR,
EXCHANGE:

Serial number, RS(T), and ARRL
section or country — or OH county
for OH stations.

SCORING:

Score 1 point per QSO. Add 50
points to final score for working Ohio
State Fair Station NOBHIO. Multiply
score by 1.5 for operating portable
using temporary power and antennas
in any OH county except Butler,
Clark, Cuyahoga, Franklin, Hamilton,
Lake, Lorain, Lucas, Mahoning,
Montgomery, Portage, Richland,
Stark, Summit, or Trumbull,

Note: The latest copy of the rules
omitted the scoring multiplier, so |
would assume that it would be the
number of Ohio counties for non-
Ohio stations and the number of
ARRL sections for Ohio stations.

FREQUENCIES:
5 kHz up from lower edge of

General class band.

Entries should include logs showing
time, band, mode, and exchange info,
summary sheet claiming score, and
return mail address. Include an SASE
for results. Logs must be postmarked
by Sept. 15, and should be sent to:
Joe WBBHWE, Box 7825, SR188,
Circleville OH 43133. Trophies to
highest OH and out of state. Certifi-
cates to top OH in each county and
each ARRL section and DX score.
Participation certificate to each
entrant with 50 or more QS50s.
Special certificate for working 3 or
more Farout ARC members.

WEMEI
The Ohio Buckeye Belles will be
operating their memorial station

WBMB| (and individually) during the
Ohio Interstate QSO Party, giving
everyone an excellent opportunity to
work Ohio YLs. The Buckeye Belles
award a certificate to OH stations for
12 confirmed QSOs, to other US
stations for B confirmed QS0s, and to
DX stations for 4 confirmed QSOs.
Send complete log data — name, call,
date, time, band, mode, and Buckeye
Bellee numbers — to Certificate
Custodian Marge KB8ITF, 1608
Randeley Avenue, Dayton OH 45403,
Please include 50¢ to help cover mail-
ing costs.

EURD

Congratulations to Bruce Balla
VE2QQ, who was the first non-
European station to obtain the RTTY
Award EURD-3 from DARC., As of
this writing, he is one of ten amateurs
to receive this award — only three
have made it to the top (EURD-1).
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Dual Rhombic
For VHF-UHF

- - work some DX!

Bill Parker WB8DMR
2738 Floribunda Drive
Columbus OH 43209

hat single antenna
can provide 26 dB of

gain over a half wave dipole
and also

;
1
|
|
|
i
|
|
[
!
{ |

(a) exhibit relatively
low wind resistance;

(b) operate over a band-
width approaching

BEAM

DIRECTION
R

ANTENMNA SIDE VIE 'I'F"«L

twice the design fre-
quency; _

(c) permit shared mast
mounting with other

antennas for ease of
rotation;
(d) is easy and not

overly time-consuming

to construct; and

(e) is light of weight

and inexpensive (under

$20) too?

A parabolic dish cannot.
The optimum spaced long
yagi cannot. A collinear array
cannot. Nor can the log
periodic, corner reflector,
helix, or any other antenna.
The dual rhomboid can/

The need for high antenna
gain still exists. High gain
antennas (in excess of 20 dB)
are very directional antennas
providing beamwidths
between 5 and 10 degrees.
Antenna gains greater than 30
dB produce half power beam-
widths of less than 5 degrees
and require very accurate

Fig. 1. Dual rhomboid antenna configuration.
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pointing systems. Antennas
with gain exceeding 20 dB are
used on VHF, UHF, and
higher. For best results at
these freguencies, the anten-
na must be placed high and

above the surrounding
obstructions. Wind loading
produced by such mast-

mounted rotatable antennas
at the top of the tower
cannot be ignored if the
antenna system is to survive.

Can you imagine a 21 foot
diameter parabolic dish
antenna’ (required to pro-
duce 26 dB of gain) mast-
mounted and rotatable on a
50 foot tower in a 50 mph
wind? Even with the reflector
constructed of 1 inch wire
mesh? Over 750,000 foot-
pounds of torque will be
generated at the base of the
tower. And that is without
any additional antennas or
any additional mast height.
The dish antenna (excluding
satellite work) to be effective
requires a structure and plat-
form to support it. Construc-

tion of the dish antenna is
not the easiest of tasks.

The long yagi certainly has
less wind resistance. An
optimum spaced long yagi®
requires a 100 foot boom to
yield 26 dB of gain. It Is
easier to construct and could
be made light in weight. But
the 1 to 1.5 percent band-
width of the operating fre
quency limits the usefulness,
especially on the 420450
MHz band. Stacking two 50
foot boom long yagis could
be done with some ease. The
stacking distance will require
a mast extending out of the
top of the tower in excess of
25 feet if the equivalent 26
dB of gain is to be realized.
The torque loads created in
starting and stopping a 100
foot boom represent an addi-
tional problem for the rotator
mechanism, The swaying of a
high gain long yagi antenna
during gusty wind produces
signal variations during both
transmit and receive (similar
to QSB created by atmos-
pheric changes along the
signal path).

Consider a 26 dB gain
collinear array antenna. The
array would have a lot less
wind resistance than the dish
antenna. It would also exhibit
more bandwidth than the
yagi. It would require, how-
ever, an array of 12 elements
broadside (high) by 8 ele-
ments collinear (wide). It
would take a total of 96
driven elements plus 96
reflector elements® to
provide a gain of approxi-
mately 23 dB. To obtain the
additional 3 dB for a 26 dB
gain collinear array, the total
array needed would contain
384 elements and a frame to
support them. Even at 435
MHz, more than 384 feet of
element material would be
required. If the 192 reflectors
were replaced with a screen
mesh, more than 300 square
feet would be required. Al-
though a substantial improve-
ment in bandwidth would be
realized, a considerable
Increase In  wind loading
OCCUrs.

The dual rhomboid anten-
na provides a gain of 26 dB



(an effective radiated power
increase of 400 times). It has
relatively low wind resistance,
wide operating bandwidth,
consumes little mast height,
is light of weight, easy and
inexpensive to construct, and
is rotatable.

The dual rhomboid is of
the rhombic class, but with
improvements. The double
rhomboid antenna® configur-
ation is shown in Fig. 1.
Longwire antennas always
radiate large numbers of side
lobes that are distributed pro-
fusely. Judicious choice of
the side length and apex angle
selection of the rhomboids
can cause destructive inter-
ference of the unwanted and
wasteful side lobes. The dual
rhomboid antenna designed
for a high order of side lobe
suppression at one frequency
retains this characteristic very
well over a substantial fre-
quency range. This is not
possible with a single
rhombus.

The design principles
involved are the same as for
the “V"” antenna and the
rhombus antennas. The angles
(referred to as tilt angles)
were expressly selected for
zero angle radiation from
each rhomboid®. Since most
antennas of the rhombus class
operate against ground
(heights of less than one to
two wavelengths), zero angle
radiation tilt angles are not
normally selected. See Figs. 2
and 3.

The length of sides L1 and
Lo specifically differ by a
one-half wavelength factor.
The array radiation pattern is
the product of the patterns
for the component sides at all
points in space.

The only connection
between the rhomboids is at
the common feedpoints. The
antenna consists of two

rhomboid elements con-
nected in parallel at their
common apex where a
balanced feedline connects®.
One terminating resistor is
required for each rhomboid.
The terminating resistors
should be of the noninductive
variety and able to withstand
the weather. Each ter-
minating resistor should be
capable at least of dissipating
one-fourth of the Input
power to the antenna. Ter-
mination values of between
600 and 800 Ohms are
recommended. For example,
if 10 Watts is applied at the
feedpoint, each resistor
should be capable of 2.5
Watts dissipation.

The list of parameters for
the dual rhomboid antenna
shown in Table 1 is for a
design frequency of 435

MHz.
The side lengths are calcu-

lated from the following for-
mula:

984 (N -0.05)

- feet) = Freq. (MHz)

where N is the number of full
waves. L1 and L2 for a design
frequency of 435 MHz are
93.5 and 161.5 inches,
respectively. The'side lengths
are needed to determine the
boom length and the three
crossarm lengths.

Apex angles & and B are
derived by:

= 2(90- @7)
B=2(90-01)

and are 46 and 58 degrees,
respectively. The tilt angles
(1 and @ were selected for
side lengths of 3.5 and 6.0
wavelengths, as well as zero
angles radiation.

The dimensions for boom,
crossarms, and crossarm
spacing are shown in Fig. 4.

Design Center Frequency 435 MHz

Side length ¥ Ly =35A Ly =6.0A
Tilt Angle @y =61° 03 = 67

Apex Angle x = 46" p=58"_
Beam Width * v =528" H=97
Termination R = 820 Ohms R = 820 Ohms

*Half power lewel

#Lq = 7.8 feet, Ly = 13.46 feet

Table 1. List of parameters for dual rhomboid.
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Dual rhomboid antenna installation at WA8QQU, Reynolds-

burg, Ohio.
The angle subtended between
the diagonal of each
rhomboid is equal to:
g-= _  58-46 _
2 2
6 degrees
An isosceles triangle s

formed at the forward end of
the beam by the rhomboids’
crossover and the two ter-

dimensions for construction
of the high gain dual rhom-
boid antenna whose band-
width is essentially 420 to
890 MHz are shown in Fig. 4.

Construction

A metal boom that runs
the full length of the dual
rhombeoid is not recom-
mended. Excessive side lobes
will be generated if this con-

minators. Detailed specific struction technique is em-
T0
- 67" P
B
— |
wuﬁlq /
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SIDE L IN WAVELENGTHS

Fig. 2. Zero degree wave angle design chart.



Dual rhomboid antenna held with one hand by WSDMR's XYL.

ployed. The center section of
the boom should be made of
metal or of material suffi-
ciently rigid to support the
nonmetallic crossarms. A
total of about 86 feet of wire
Is required with each leg of
the rhomboid being about
211, feet long. The conductor
size should be as large as the
antenna frame can adequately
support. Number 14 AWG
solid copper, formvar coated
was used in the author’s dual

i4)

=
!
!

rhomboid antenna. Even ¥
inch tubing is recommended.
Although not recommended,
a model used #24 AWG
enameled single strand copper
with some success.

The transmission line from
the feedpoint to the mast
should be foam 300 Ohm
balanced nonshielded line.
Open wire line or foam line
works well. Once the feedline
reaches the mast, a change to
shielded 300 line or coaxial

(a8’

ENTENNA
SIDE "J'IE'H';I i

he 208 AND MORE

GROUND —

-
=
-
e —

T ——

Fig. 3. Effect of tilt angle selection. (a) Non-zero angle
radiation, rhombic antenna working against ground. (b) Zero
angle radiation due to tilt angle selection. Note: Tilt angle does
not mean physically tilt the antenna. See Table 1.
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Total boom length is 206",

cable can be made. In the
case of coaxial cable, a broad
band balun should be used. If
nonshielded 300 Ohm line is
used, ABSOLUTELY DO
NOT TAPE the feedline to
any metal structure. This
includes the metal section of
the boom, the mast, the
tower, other coaxial cables,

INSULATE CROSS-OVERS

(3 PLACES)

BALANCED
FEED
POINT

downspouts, gutters, metal
house siding, or metal sash
windows. Never permit non-
shielded 300 Ohm line to run
along the ground or against
masonry walls and floors,
even if it is foam filled.

Operational Tests

The antenna has been used
primarily to receive and trans-
mit standard scan amateur
TV signals. A secondary use
has been to receive UHF com-
mercial TV channels 14
through 83. The antenna has
been used to receive channels
2 through 13, with less gain.
The results have been excel-
lent, with the exception that
lobing was experienced on
the higher UHF TV channels.
The antenna has good front
to back ratio. The antenna
was rotated to vertical polari-
zation to verify that the angle
of radiation was truly zero.
The antenna did not have a
double (split) lobe in the
vertical axis.

Additional Improvement

The dual rhomboid can be
expanded such that it could
be referred to as the quad
rhomboid. This would be
accomplished by adding two
additional rhomboids, as in
Fig. 5. There would be still a
single feedpoint, but two
additional terminators would

3/16" POLYPROPYLENE _ .- _

coRo, 21' - il
|
FEEDLINE '}"I

Fig. 4. Dual rhomboid antenna for 435-870 MHz. Beamwidth
~ 10° H x 6° V. Gain over DP =~ 26 dB. Boom length: AB =
19'6". Support spacing (see text): Al =7 1] =5'6"; |B=7"

Support length: CD =

7’3" EF = 103" GH = 30"

Rhomboid sides: AC, AD, EG, FH =7'9.5"; AE, AF, CH, DG
= 13'5.5"., Feedline: see text. Wire needed: 14 AWG formvar,
~ 86'0". Boom material: Al, |B = wood; || = metal. Cross
support: CD, EF, GH = wood. Terminators: RI, R2 = 600

Ohms; Watts — see text.



be required. The feedpoint
impedance would be lowered.
The additional rhomboids
should have different side
lengths; as an example, L3
could be 2.5 wavelengths and
L4 could be 7.0 wavelengths.
The quad rhomboid would
not require any additional
mast space, as would be the
case in stacking an additional
dual rhomboid.
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'Corrections

Just a note to let you know that in
the June 73 issue, on page 176 (" Cur-
rent-Saver Counter Display,” Fig. 4},
there is an error in the circuit, The
outputs of the two 7400 chips should
be bussed before driving the 7447
decoder-driver. The existing schematic
is incorrect in that the outputs of the
“Latch No. 1" 7400 do not drive the
decoder,

Doug Marquardt WB2ZAWG
Bogota NJ
The article, "Aim Your Antenna

With a Micro,” in the June, 1977,
issue of 73, contains an unfortunate
typographical error (of omission) and
leaves implicit that which needs to be
made explicit for some of us who not
only cannot read "between the lines"
but are having real difficulty with the
lines themselves!

First, the omission. FORTRAN
statement 290 correctly contains the
minus sign (PL1 = -87.63*PIE/180)
before the longitude. The corre-
sponding BASIC statement number
170 omits this necessary minus sign.

Second, the implicit information
which should have been quite explicit:
The authors imply in the description
of the FORTRAN program that the
program contains the constants which
represent the local latitude and longi-
tude, as indeed it does. However,
clarity of expression seems to dictate
an explicit sentence or sentences such
as the following:

"It should be noted that

FORTRAN statements 260 and

290 contain the latitude and

longitude, respectively, of

Chicago, as do the corresponding

BASIC statements 140 and 170.

For other ‘local’ locations,

change 41.87 and -87.63 to the

proper latitude and longitude.”

A couple of sentences such as the
above would have been most helpful,
but then | would have been deprived
of a little troubleshooting and the
feeling of euphoria which | ex-
perienced when | finally found out
where the “bugs’® were, Other than
the problems above, the article was
excellent and now | can swing my

hybrid-quad with arrogant precision.
Those who are familiar with that
miniaturized rf choke of an antenna
may well ask, “"Why bother?’* Because
it provides valuable practice and
experience for the time when | will
finally have an antenna with a decent
front-to-back ratio and appreciable
gain, that's why. So don’t bother me
while | aim my two element mini-
antenna right down that Zed-El's
throat. Who knows, maybe someday
he’'ll come back to me and | can
casually give him his correct beam
bearing to several decimal places!
Ronald W. Evans KSMVR
Fort Worth TX

Please note a correction ta my
article, “Two Meter Scanner’™ (June,
1977):

The power input driving the LEDs
through a 430 Ohm resistor is incor-
rectly marked “+5 V." This paint
should be marked “+12 V.” as the
display will not function correctly
with a five volt supply.

Carl A. Kollar K3JML
Nanticoke PA

In my article, *"Sending Hl on the
Hooter,” in the May, 1977, issue of
73, a few things were overlooked. The
relays, RY1 and RY2, do have some
limitations on their choice. RY1 is
driven by a TTL output and should
pull in at 5 volts and 16 mA maxi-
mum. RY2 should pull in at 5 volts
and 80 mA maximum and also have a
contact capable of switching 2 Amp
of inductive load.

James F. Reid WBLWS
Ashley OH

| feel that your magazine is the
tops. | really enjoyed the article
“*Superprobe,’” but found one error.
The pulse LED would stay on all the
time. Resistor R9 is drawn on the
wrong place on the schematic; i
should go from pin 4 of IC2 w0
ground, not from pin 3 of IC2 10
ground. R1 can be increased to about
5-10k to increase input impedance.

Allan Armstrong
San Francisco CA

‘Oscar Orbits

Oehit

MNA
NA

NA

NA

NA
NA

NA
NA

NA
MNA

NA
NA

NA
MA

NA
NA

Oscar 6 Oirbieal Information
Date  Time
(Aug) (GMT)

21918 1 0154:13
21931 8BTN Z 005409
21844 BTN 3 0149:04
21956 4 0049:00
21969 BTN 5 0143:56
21981 6 0043:52
21994 BTN 7 0138:48
22006 B 0038:44
22019 BTN 9 013323
22031 BTN 10 0033:35
22044 11 0128:31
Z2056 BTN 12 002827
22069 13 M23:23
ZNB1 BTN 14 0023:19
22004 L 15 0118:14
22106 L 16 001810
Z2119 L 17 0113:06
2213 18 0013:02
22144 BTN 19 0107:57
22156 20 0007:53
22169 8TN 21 0102-49
22181 22 D002-45
22194 BTN 23 0067:41
22207 BTN 24 0152:36
22218 26 0062:32
22232 BTN 26 0147:28
22244 27 0047:24
22257 BTN 28 0142:19
22269 20 0042:15
22282 BTN 30 0137: 11
22204 BTN 31 0037.07

Longitude

of Eg.

Crossing W
90.9
758
89.7
74.7
B8.4
13.5
87.2
72.2
B&.0
7.0
B4.7
9.7
8315
68.5
822
67.2
81.0
66.0
T9.7
64.7
78.5
635
771.2
91.0
76.0
89.7
4.7
885
73.5
871.3
723

Oscar 7 Orbital Information
Orbit Date  Time Longitude
(Augl (GMT)  of Eq
Crossing ‘W
12384 A 1 0008 53 66.1
12407 B 2 010310 69.7
12419 AX 3 0002:31 545
12432 8B 4 0D056:48 G8.1
12445 A 5 0151:06 B1.7
12457 B 6 0050:26 B6.5
12470 A 7 D144.43 B0 1
12482 BO B D044:04 65.0
12405 A 9 038 786
12507 8% 10 003741 f34
12520 A 11 0131:58 77.0
12532 8 12 0031:79 @618
12545 A 13 MMXx53E 754
126778 14 002457 603
12570 8BL 15 0119:14 738
12682 8L 16 0018:34 58.7
12505 BL 17 0112:52 72.3
12607 B 18 0212 &1
12620 A 19 010629 70.7
126328 20 O0005:50 555
12645 A 21 0100:07 69.1
12658 8Q 22 M54:M 82.7
12670 A 23 0053:45 67.5
12683 BX 24 0148:02 a1.1
12686 A 25 0047:23 66.0
12708 B8 26 0141:40 78.8
12720 A 27  0041:00 G4.4
12733 B 28 013518 78.0
127456 A 29 0034:38 62.8
12768 8 30 0128:55 76.4
12770 AX a 0028:16 61.3

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first time each day. To calculate successive orbits, make
a list of the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit 15 115 minutes later (two hours less
five minutes). The chart gives the longitude of the first crossing. Add 29" for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the time it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home QTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, three
minutes; at 45 degrees, ten minutes.

OSCAR
14590 146.00 MHz; Output
29.45-29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCAR 7 Mode A:

Input

Input

14585 145.95 MHz; Output
29.40-29.50 MHz.

Mode B: Il nput
432.125-432.175 MHz; Out-
put 145,925-145.975 MHz.

Orbits designated X" are closed to general use. “"ED" are for educational
use. "BTN'" orbits contain news bulletins, Q" orbits have a ten Watt erp limit.
""" indicates link orbit. "N or ““S" indicates that Oscar 6 is available on/y on
northbound or southbound passes. Satellites are not available to users on “NA"
days. An asterisk (*) indicates AQ-7B-6 intersatellite link.
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K. W. Moak
Northwood NH 03261

Microwave

Waveguide Details

-- square copper tubing?

W aveguide plumbing is
the designer’s choice
for microwave circuits oper-
ating from 2000 MHz up-
wards. It's generally available
at surplus stores, and often
quite cheaply, vet relatively
few amateurs experiment
with it because of its striking
dissimilarities to conventional
transmission line. Actually,
waveguide techniques are not
difficult to master, and a
properly assembled system
can open up a whole new
radio spectrum to the experi-
menter.

There are a number of
different types of waveguide,
round, elliptical, and other
shapes, but by far the most
widely used is rectangular.
This last is almost the only
kind usually available to ama-
teurs, so | will confine my
remarks to it.

Waveguide can be
described as a double wire
transmission line with an
infinite number of quarter
wave insulators connected
along it so as to form a closed
tube. The means of wave
propagation along it are, how-
ever, more complex than that
in a two-wire line. It consists
of both an electric and a
magnetic field at right angles
to each other which reflect
from wall to wall along its
length. Different modes of
operation, that is, different
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orientations of these fields,
allow more than one wave to
travel through the same wave-
guide at the same time
making it ideal for multi-
plexing. Circuit elements are
provided by changing the
properties of the inside of the
tube, by altering the dimen-
sions, by inserting obstacles
into the path of the waves, by
manipulating reflections, or
by making cavities for the
waves to resonate in. The key
fact is that with waveguide it
Is the space inside that carries
and controls the waves, rather
than wires and solid com-
ponents.

All waveguide components
are complete units designed
to be bolted into a system.
This is a great advantage at
microwave frequencies where
the very critical measure-
ments involved would make
construction and fitting of
parts a difficult task. A wave-
guide system is assembled
more or less in the same way
as an ordinary plumbing
system with the notable
difference that even the plain
lengths of pipe are preformed
so that no cutting or other
machining is necessary. There
are a large number of differ-
ent components available,
both fixed and adjustable, in
a variety of sizes, corre-
sponding to different bands
of operation. All components

in a system should, of course,
be for the same band, so take
care to measure the dimen-
sions when buying.

The band of operation for
any given size of rectangular
waveguide can be determined
easily from two simple
formulas. The orientation of
the waves at the optimum
frequency is known as the
dominant mode and is gen-
erally utilized. Operation
outside of the dominant
mode is inefficient and
usually undesirable.

To find the dominant
mode, divide the longer inside
dimension (in inches) into
7,376, which gives the
minimum desirable frequency
in MHz, and then divide the
same dimension into 11,136,
which will give the maximum.
These two frequencies span
the most efficient band of
operation. However, they do
not represent cutoff fre-
quencies, so there is a certain
amount of leeway possible to
the designer.

Energy is coupled into or
out of waveguide by short
probes, diodes, horns, or
openings in the waveguide
walls. Many microwave oscil-
lators incorporate a section of
waveguide with a probe, so
they may be connected
directly into a system. Others
may have to be coupled by
short lengths of coax. For

transmitting, the system
often terminates in a dipole
antenna (usually backed by a
reflector, the familiar radar
dish) or a simple horn which
serves as an impedance match
to the open air. Sometimes a
horn may feed into a reflec-
tor as would a dipole, and
there are still other methods
used, including horn arrays
that act like lenses. Given
care and patience, suitable
antennae and reflectors can
often be fabricated by an
experimenter.

Waveguide sections are
joined in one of two ways,
either by flat, precisely
matched surfaces, or by
grooved, recessed ‘‘choke”
flanges. The latter, although
less efficient, is often used
since it enables sections to be
joined without extremely fine
machining of their mating
surfaces, thus lowering cost
and 1mproving interchange-
ability. There are often O-
rings or thin metal gaskets
between flanges to improve
both the electrical and
mechanical connections. With
the choke connector it should
be noted that only one of the
mating surfaces is provided
with a groove, the other being
flat.

Quick-disconnect choke
couplings are available,
designed for use in situations
where one system might have
to be alternately coupled to

several others, as in test
equipment, for instance.
In commercial and mili-

tary applications the system
Is usually filled with a pres-
surized gas, often nitrogen,
both for efficiency and
reliability, but experimental
installations can forego this.
Just be sure to keep the
inside of the waveguide clean
and dry. Any dust or con-
densed moisture will cause
arcing and power loss.

The most popular method
of joining waveguide flanges

seems to be with small
hollow-head screws and nuts,
but any suitably sized

fasteners will probably do.
While not necessary, some
attempt at torquing the
fasteners equally might result



in slightly less power loss.

| can only begin to
describe a few of the many
types of components avail-
able for waveguide systems,
those which you would be
likely to have use for in a
simple setup. Movable metal
slugs projecting into the
waveguide are used as tuning
stubs to eliminate undesirable

reflections, or as filters. These
are often installed just after

the input or just before the
output. Metal or conductive
plastic plates or vanes, some
adjustable, some fixed, serve
as attenuators by effectively
changing the dimensions of
the guide, and wedges or
blocks of graphite or metal in
the end of a section act as
terminating resistors.

By far the most important
group of waveguide com-
ponents is that which incor-
porates tunable cavities which
act as resonant circuits at
microwave frequencies. This
group includes not only
passive components, but also
a large percentage of micro-

wave oscillators and ampli-
fiers which have built-in
cavities. Some oscillators,
notably the magnetron, are
actually little more than
resonant cavities in function.
A cavity used as a discrete
component will often be In
the form of a relatively large
cylinder with one end mov-
able, so that the size can be
changed. These units are, of
course, as important in micro-
wave systems as conventional
resonant circuits are at lower
frequencies.

The various waveguide
components are intercon-
nected by sections of plain
waveguide, available in
various lengths, straight,
angled, or flexible. Some are
so constructed that two or
more inputs are mixed into
one output, others so that a
fractional part of the wave
energy can be drawn off for
measurement or other pur-
poses. Mechanical switches
are made to transfer a wave
from one guide to another,
and various electronic

methods have been devised to
provide transmit/receive
switching. In short, wave-
guide can be used to imple-
ment the equivalent of almost
any conventional circuit.
Often complete waveguide
systems can be obtained in
the form of radar test sets.
Such a set might include a
wide band oscillator with
power supply, one or more
tunable cavities, wusually
precisely calibrated, and an
assortment of waveguide
sections and components,
attenuators, tuning stubs,
coax outputs, and impedance
matches. If you can find such
a unit it makes an ideal begin-
ning in waveguide which can
be added to as you see fit.
This short article is no
place to go into the complex
field of microwave oscillators
and amplifiers, nor that of
measuring devices, nor the
evergrowing number of solid
state components used
especially in very high fre-
quency microwave systems.
Many of the newer com-

ponents are not generally
available to the amateur any-
way. Any good microwave
handbook will provide a
wealth of information on
these more specialized fields.
Most large city libraries will
have at least one such hand-
book, which is also must
reading for anyone interested
in ordinary waveguide
circuitry.

With microwaves being
used more and more, now is
the ideal time to learn the ins
and outs of waveguide, before
the surplus prices start sky-
rocketing. In no other branch
of electronics does the
behavior of waves so nearly
approximate physical
analogies. This makes wave-
guide an interesting and en-
lightening wvariation on
familiar theory and tech-
nique. Even if you never plan
to get on the air with micro-
waves you will find it worth a
modest investment to experi-
ment with this unique and
fascinating branch of elec-
tronic technology. ®
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from page 7

recently took the FCC General class
exam on the 9th of May, here in St
Louis. | experienced no difficulty in
passing the code portion of the exam;
in fact, | found it very easy to copy
the material given. Unfortunately, |
failed the written portion of the test. |
will be trying it again in June at the
Kansas City office.

Again, your tape really helped more
than any other tape | have used, and |
highly recommend it to other would
be General class amateurs. | am
seriously thinking about tackling your
20 wpm tape,

Patrick M. Brown WBOTTP
Hanley Hills MO

STEELY-EYED

| have been an avid reader of your
publications for many a year now, and
far prefer them over any of the other
ham magazines. | very much appre-

ciate your policy of accepting adver-
tising from only the most reputable
firms, and also enjoy your editorial
views and opinions. | must, however,
take issue with one of your own
advertisements — the one for the 73
code tapes.

In your text you make mention of
the fact that an extra word or two per
minute in code speed is necessary due
to nervousness when appearing before
"the steely-eyed examiner™ at the
FCC. | have recently returmed from
the Baltimore field office, General
class privileges in hand. | must state
that all of the personnel in the Balti-
more office are anything but “'steely-
eyed,"” From the young lady ad-
ministering the receiving test, to the
gentleman giving the sending test, to
the Engineer-in-Charge — each was
most polite, kind, and did his best to
put me at ease. Each did his job in a
manner designed to relax the appli-
cant and contribute to success.

I wish you would change the text
of your advertisement for your ex-
cellent tapes to state that despite the

sincere efforts of the friendly
examiners, an extra word or two per
minute is necessary to combat in-
evitable nervousness on the part of the

applicant. Thank you,
Mayer D. Zimmerman W3GXK
Randallstown MD

LIMARC CLASSES

The Sewanhaka Central High
School District, in conjunction with
the Long Island Mobile Amateur
Radio Club, is sponsoring a course in
amateur theory and code as part of
the adult education program,

LIMARC is providing the instruc-
tors while the school district is pro-
viding the facilities. There will be no
tuition or registration fees,

Classes will be held on Wednesday
evenings at Elmont Memorial High
School, Elmont, L.L

Interested persons should contact
the Adult Education Office at (516)
328-4875.

John F. Gillen WA2CWT
Public Information EMHS
555 Ridge Road

Elmont NY 11003

BACK TO BASICS

| enjoy 73, but | would like to see
more basic electronic tutorial articies

{how do you bias transistors, design
simple amplifiers, etc.) and save the
I/0 stuff for Kilobaud (which | also
get and enjoy). | don’'t particularly
object to the computer articles, but |
am a self-taught professional systems
programmer, and my electronics back-
ground (and my typing) isn‘t very
solid. | can design and get to work
digital circuits (just an extension of
programming, sort of)}, but | am
almost lost in analog areas. In any
case, | approve of your efforts to
make computer technology more
understandable to the world at large.
Stan Webb

Albuquerque NM

Ger the picture, authors? — J.M,

220—-NO LOSS

As an active amateur, | am in favor
of the loss of up to 1 MHz of our 220
MHz band to CB for the following
reasons:

1. We amateurs would really lose
nothing, as we could operate on the
lost frequencies with our CB license.

2. It will reduce the price of 220
MHz radios, due to mass production
for us.

3. CB really needs more room at a
practical low cost frequency.

| have already written the ARRL of
my proposal.

M. P. Lewton WAGPHR
Santa Maria CA
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J. Tom Badgett K4MDK
1917 Washington St.
Bluefield WV 24701

Centerfed
Specials

- for

never believed in

I

fancy

antennas. | never read the

articles on windoms and long

wires
dweller”

and
specials.

“apartment
Endfeds

and directive arrays for the

lower frequencies seemed
frivolous folly. The only
sensible antenna was a
centerfed dipole, lovingly

pruned to frequency.

For

years | swung these carefully
constructed antennas free and
clear, at a right angle to the

shack, because that's
the books said to do.

Then |

what

had to make an

agonizing decision to com-

promise my principles or go
f \ R
1.8 0.5 70
3.5 09 90
7 1.8 108
14 3.6 130
21 5.4 145
28 7.2 150

_fL+246

N==gaa

where f: Frequency in MHz
L: 250"
N: Number of wavelengths for

antenna
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the small city lot

off the air on 80 meters. |
moved a proven centerfed
antenna to my new house,
but it wouldn’t fit the lot.
After days of pacing and
measuring, | rationalized that
it wouldn't hurt this suc-
cessful dipole to — say it
softly — bend the ends just a
little. | kept telling everybody
| was running a regular,
run-of-the-mill 80 meter
dipole, partly because | was
ashamed to admit the sac-
rilege 1'd committed, and
partly because my transceiver
loaded the same as always.

door to further sin. It wasn't
long before | was running
drooped and twisted dipoles
on several bands, and with
the same good results. |
reasoned these antennas
succeeded because they were,
after all, still the proven
centerfed dipoles | had used
for years even if they weren't
erected by the book. Little
did | know | was on the road
to the ultimate sin.

In just over a year, |'ve
moved twice and neither
QTH allowed room for my
comforting dipoles, no matter

That first tentative trans- how | contorted them. In
gression opened wide the fact, in the first |ocation
Swr for Different Feedline Impedances

110 (Med.) 300 150 75 50

1.6 4.3 2.1 1.1 1.4

1.2 3.3 1.7 1.2 1.8

1.0 2.8 14 14 2.2

1.2 Zaa 1.2 1.7 2.6

1.3 2.1 1.0 19 29

14 2.0 1.0 2.0 3.0

Swr i when Z is larger than R

Z

R

R:
il

Swr =% when R is larger than £

Antenna radiation resistance (see text)
Feedline impedance

Fig. 1. Swr for a 250’ endfed antenna.

space was so restricted (main-
ly because of a lease agree-
ment) it was months before |
skulled out an antenna
design. In the interim, | spent
the evenings hunched over an
allband receiver !'d bought
with proceeds from the sale
of my transceiver. | strung a
20" length of wire around the
room and became a short-
wave listener.

A ham can listen only so
long, though, so | borrowed
an old Johnson Viking and
hooked it right up to that
same short wire. You know
what? The damn thing
loaded. I've got 579 reports
on 40 meter CW from all over
the country to prove it!

The little antenna worked
so well | naturally began
thinking of the companion
transmitter for my state-of-
the-art receiver. Before the
new unit arrived, | decided to
put up a real endfed antenna
outdoors, a design | hadn’t
seriously considered before
(perhaps necessity really is
the mother of invention).

Now, | don't want to do
anything to refuel the swr
controversy — honest. But |
feel compelled to write about
my conversion and what |'ve
learned about practical
antenna design because of it.

| read the antenna books,
then bought some 300 Ohm
balanced line and a 4:1 balun.
| managed to get 250" of wire
in the air and fed it at the end
with 100" of the balanced
line, attached the balun and
ran coax on into the shack. |
had no swr bridge or tuner,
but | got a good solid dip and
could load my transmitter on
all bands with no RFl
problems — never mind that
the books say this kind of
antenna requires a matching
device to function properly.

| was really corrupted by
this point, so when | moved
again | didn’t hesitate even a
day getting up an antenna. |
didn't bother with the
balanced line for this one. |
stretched 100" of wire and
endfed it with coax and the
4:1 balun. The shorter wire
seems a little more sensitive
to frequency change than the



longer model, but | still get
good loading and a solid dip
on any frequency on all six
high frequency ham bands.
There's still no outboard
tuner or swr bridge in the
circuit.

| keep daily CW and phone
schedules with a fellow ham
in South Carolina, and we've
been plotting signal strengths
on 80 and 40 meters since we
started the contacts about six
months ago. Bill K4WGP
reports that no noticeable
change in signal strength
occurred when | changed
from the 250’ antenna to the
100" model.

Now for the theory part of
this discussion. If we can
agree with Rayer (“Exploding
the SWR Myth,"” 73, Dec.,
'76) that as long as you get a
good dip from your trans-
mitter, a tuner won't change
the amount of antenna
current flowing in the line (or
your signal at the other end),
then we can discuss theo-
retical swr and make happy
all those people who just
won't fire up their rigs unless
the swr is less than 2:1.

Swr is a factor of antenna
and feedline impedance.
Feedline impedance for ham
purposes is easy to determine
because we buy lines with
published impedances for
specific purposes. Antenna
impedance is another matter.
This figure depends on the
radiation resistance, height
above ground, proximity to
nearby objects and conductor
size. For most HF ham
antennas, the practical
impedance wusually can be
considered to be the radiation
resistance. For a centerfed,
half wave antenna, that figure
is between 60 and 70 Ohms —
perhaps higher or lower
depending on influences
which take the antenna away
from the theoretical ideal.

The figures become
somewhat more complicated
when an allband design is
considered. As the operating
frequency is moved from
resonance, antenna reactance
begins influencing impedance.
The change is a cyclic one
and interestingly enough the

f N

1.8 0.2
3.5 04
7 0.7
14 14
21 2.2
28 29

Swr for Different Feedline Impedances

R 95 (Med.) 300
62 15 4.8
70 14 4.3
88 1.1 34
105 1.1 29
112 1.2 2.7
128 13 2.3

150 75 50
2.4 12 1.2
2.1 1.1 1.4
1P 12 1.8
14 14 et
13 15 22
1.2 1.7 26

Fig. 2. Swr for a 100’ endfed antenna.

rate of impedance change
decreases as frequency
Increases, assuming the
antenna length stays the
same. | have found by
practical experience that
when using an endfed wire of
sufficient length, its radiation
resistance is a good enough

impedance figure for ham
purposes.
If we start with a half

wave antenna fed at a current
loop, at the end in this case,
the radiation resistance is
approximately 70 Ohms. If
the operating frequency is
increased or the antenna is
made longer, the resistance
also increases. A one wave-
length antenna has a radiation
resistance of about 90 Ohms,
and a ten wavelength wire
will show about 160 Ohms.

Knowing the radiation
resistance and the impedance
of the feedline, we can

compute the theoretical swr
of the system. This is done in
the accompanying charts for
three different antennas
operated on the various HF
ham bands. Obviously, if you
started with a desired
operating frequency and
juggled the antenna length,
you could improve the swr at
your favorite frequency. |
used the beginning frequency
of the bands for com-
putations for convenience,
since everyvone has his
favorite band or set of fre-

See Fig. 1 for a rundown
of swr for the 250’ antenna
previously described with
different feedline config-
urations. If the formulas are
correct, one could operate
this antenna at about 1.5:1
on all bands by feeding it
with a 110 Ohm line. The
median feedpoint resistance is
(70 + 150)/2. A match almost
as good can be obtained by
using a more conventional 75
Ohm line. This line would
keep the theoretical swr at
2:1 or less on all bands. If
you use coax, you probably
should add a 1:1 balun at the
antenna feedpoint.

Fig. 2 is a similar chart for
the 100" antenna |I|I'm
presently using. Both of these
antenna lengths were chosen
because they represent the
maximum amount of wire |
could get into the air. The
table shows I'd probably be
better off with a 1:1 balun
and 75 Ohm feedline, but the
4:1 balun is what | had.

| ran the figures fora 135’
antenna because that's a
length frequently recom-
mended for a long wire, and
it is about the length of an 80
meter dipole. Many hams
manage to get up the con-
ventional 80 meter antenna
but don’t think they have
room for an allband design.

Note, too, that you get
another plus as the frequency
is increased or the antenna is

When an endfed design is a
half wavelength long, its gain
is about the same as a
centerfed design. The longer
the antenna (the more wave-

lengths on the wire), the
greater the gain. The
direction of increased

radiation is off the ends of
the antenna, so at higher fre-
quencies especially, it often
helps to lay out your endfed
wire with the help of a
compass so you'll get greatest
directivity in the direction
you're most interested In
working.

So practice and theory
show that for getting out, an
antenna tuner or swr meter is
unnecessary. [here may, of
course, be feedline and anten-
na length combinations which
are beyond the capabilities of
a given transmitter circuit,
and there is less likelihood of

harmonic radiation with a
tuner.

But |I've shown by
personal experience and

theory that slavish dedication
to often-repeated facts about
swr and antenna design can
knock you off the air. When
you need an antenna you just
know you don't have room
for, string up something
anyway. Feed it at the end
using the formulas to help
you choose a feedline, make
sure you're not causing RFI
somewhere, and if it'll load,
you can work about anything

quencies. made longer: directivity. youcan hear.®
Swr for Different Feedline Impedances
| N R 965 (Med.) 300 150 75 50
1.8 027 60 16 5 2.5 1.3 12
3.5 0.51 70 14 43 23 1.1 14
7 0.99 a0 1.1 3.3 1.7 1.2 1.8
14 195 112 1.2 2.7 13 1.5 2.2
21 2.91 128 1.3 2.3 S 1.7 26
28 3.87 133 14 2.3 1.1 18 2.7

Fig. 3. Swr for a 135’ endfed antenna.

31



Charles Klawitter WOVZR
4627 N. Bartlett Ave.
Milwaukee WI 53211

Recycle

Your Receiver

- - tips for hamfest specials

guess I'm the kind of ham

that yvou would have to
call a receiver nut. For about
twenty-five years | have had
the opportunity to own most
of the commercial receivers
available to hams. Many of
these were outstanding, high
quality, instruments which
were a pleasure to own and
use, and, of course, some
were very poor, almost use-
less.

Unfortunately, today most
receiving instruments are only
a part of a transceiver. It is
difficult to buy a quality

receiver by itself, especially
on a budget. The obvious
solution is purchasing an
older receiver and recondi-
tioning it both mechanically
and electrically. If you are a
real receiver nut like myself,
you will also consider a face
lift for the old beauty. |
imagine the antique car buffs
would understand that quirk
in my personality.

The reason | decided to
rebuild the Hammarlund
BC-779-B is very simple.
Someone was kind enough to
give me one. It also was an

Fig. 1. The new power supply for the BC-779-B.
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excellent receiver in its day,
the early and middle forties —
shades of Glenn Miller!

It also is an eighteen tube
gem, the first of the Super-
Pros, with one of my favorite
characteristics, the external
power supply. This is a great
way to keep heat and intense
magnetic fields out of the
receiver proper. It has a fine
quality sliding band switch
which proved perfectly trou-
blefree after all those years of
use. It tunes to twenty

MHz, has a good crystal filter,
BFO injection

and enough

and stability to work reason-
ably well on S5B. Something
like that could cost several
hundred dollars new and only
weigh a fraction of this boat
anchor.

Now that | have estab-
lished the fact that this
project is worth the effort, let
me give you some tips for the
successful completion of this
labor of love and lunacy.

| would suggest that
before you begin any major
work on this project that you
check to see that the machine
works. 1t does not have to be
in top notch order, but it is
helpful to establish this be-
fore you begin disassembly. A
schematic, or better yet a
manual, can be a real life-
saver. | was lucky to be able
to purchase one from Fair
Radio Sales. Other sources
might be W3LHD for military
surplus equipment, Sams
Photofact, or the manufac-
turer.

The power supply for my
BC-779-B was in terrible
condition and weighed more
than the receiver. It looked
like it had been dropped from
an airplane or run over by a
tank in World War 11. | built a
new, much lighter supply,
that | could easily store under
my operating table. | added
some Vvoltage regulation for
oscillator voltages and screen
voltages. The screen voltage
made a large change in the
receiver gain for less than a
five percent change in the
supply voltage. | went all the
way and used a three wire

L
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Fig. 2. “Old Faithful" with the front panel removed, ready for

cleaning and repair.



Fig. 3. Newly painted front panel with handles, escutcheons

and name plate.

line cord to complete the
supply. Fig. 1 shows you how
the new supply looks.

When | had the receiver
working (no AVC vyet, that
would come later), | decided
to remove the front panel and
refinish it. Be careful so that
you do not lose any parts.
Use a plastic pan to keep
track of all the hardware and
other parts. If the dial mark-
ings are not etched into the
panel, make a drawing of the
panel anc the location and
names of all the controls. Fig.
2 shows the receiver after the
front panel was removed. All
of the panels | have worked
with have been either steel or
aluminum. The method of
refurbishing that | will ex-
plain has worked well with
both types of panels. First
strip all the paint from the
panel. Use a good quality
liquid stripper. A pint should
be sufficient. Read the direc-
tions carefully and heed all
warnings. When the paint has
been removed, it is a good
idea to remove any grooves or
burrs. Make the panel as
smooth as possible. A primer
IS very Iimportant to getting a
good final finish. Buy a good
metal primer, close to the
finish color of the panel. |
have had good luck with auto
primer. Use several light coats
to prevent runs and bubbles.

It 1s helpful to bake the
primer. In winter, | put the
panel on a ledge of my

heating unit. If the cook in
your home is rather liberal,

you may be able to bake the
panel in the oven at 200
for a few hours. If the first
coat is not consistent, add a
second coat. Be patient.
Allow at least twenty-four
hours in between coats of
primer or finish. If you are
like | am, you will have a
tendency to want to get the
painting done quickly to see
some results resist the
temptation! You will hate
yourself in the morning if
you don’t. Now apply a coat
of the finish color. Rub it out
after twenty-four hours. | use
an inexpensive auto rubbing
compound. Use at least two
or three coats of finish. This
will give you more ability to
rub out imperfections. You
could use a spray paint color
which is available at a paint
or hardware store, or you
could go custom by having a
color mixed at an auto paint
distributor. Fig. 3 shows the
repainted front panel, escut-
cheons, name plate, and
handles.

Congratulations! You now
own a beautifully painted
metal panel ready for letter-
ing or decals. Easy now.
This i1s your last chance to
really guff-up your work of
art. My panel was engraved,
so all | had to do was work
white tempera into the panel
and let it dry. For my finish-
ing touch, | paste-waxed the
panel with Johnson’s Paste
Wax and lovingly buffed it
until | was satisfied with the
results.

Fig. 4. The completed receiver.

Because of the weight of
the receiver, and to add some
aesthetic quality, | added six
inch handles to the panel.
The handles also make it
possible to lay the receiver on
its face for servicing. The
escutcheons were sprayed flat
black and a cracked plastic
window was replaced with
new plastic. The old knobs
can be cleaned and small
scratches removed by using
rubbing compound and then
paste-waxed them. New
knobs, or knobs of more
appropriate size, for tuning or
bandspread may be added. |
used larger knobs for the
tuning functions. It gives the
same effect as increasing
bandspread. Fig. 4 indicates
the modern appearance of the
new paint and knobs on the
thirty-five year old beauty.

Now is a good time to test

the tubes and clean the chas-

sis. | used clorethane for the
chassis, along with a tooth-

brush and a smaller brush for
all those tough corners. Some
of the plated parts such as
covers and chassis supports
can be polished with SOS
pads and then sprayed with a
clear plastic such as Krylon's
Crystal Clear. If there are any
markings on the chassis, they
should be renewed. Remark
them now. If you put it off,
you will never do it. Fig. 5
shows the cleaned chassis and
new power supply.

After the refinished panel
was again installed, it was
time to complete the electri-
cal repair. The AVC problem
that | had mentioned earlier
was due to a shorted capac-
itor in the screen circuit of
the AVC amplifier. The short
had opened a 2000 Ohms
screen supply resistor. | felt it
would be a good idea to
replace all the thirty vear old
capacitors at this time, espe-
cially those used for bypass-
ing and coupling. This was

Fig. 5. Cleaned chassis, new power supply and interconnecting

cables.
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Fig. 6. The “gift receiver” recycled and ready to operate.

easily done because there is
ample room under the chas-
sis. | checked several resistors
and found them to be well
within tolerance, so | did not
replace any resistors in this
set. This was quite unusual, in
my experience, because |
have found that older pieces
of electronic gear suffer from
many resistors which have
changed value well beyond 20
percent. | also replaced an
AM-CW toggle switch with a
rotary switch so that the
front panel would be authen-
tic and have the correct num-
ber of knobs and switches.
Fig. 6 shows the completed
receiver and power
supply prior to installation in
the station console. The last
modification that | made to
the receiver was the removal
of an earlier modification.
This was the MC-531 crystal
oscillator which made the
receiver capable of three
additional crystal controlled
frequencies like its newer
brother, the SP-600 |X. My

reason for doing this was the
poor way in which the oscil-
lator was tied into the re-
ceiver. It extended the re-
ceiver oscillator circuits and
made them vulnerable to
mechanical vibration and
instability. The MC-531 plate
and knobs were left on the
front panel of the receiver to
cover up the holes. Fig. 7 will
give you an idea of what this
unit looks like.

Before final alignment |
decided to let the receiver run
for long periods of time over
a two week time span. This
usually will cause weak com-
ponents to fail and save a lot
of trouble later on. During
this time | got used to the
controls and the operating
characteristics of the old
Super-Pro. The more | oper-
ated it, the more | enjoyed it.
The removal of the MC-531
oscillator cured any doubts |
had about the oscillator being
stable enough to use on
twenty meter SSB and the
crystal selectivity impressed

Fig. 7. The MC-53]1 crystal controlled oscillator modification

RIt.

me when using it for CW.
Believe it or not, there is a
phono input which gives
reasonable quality audio out
of a pair of 6F6s. What more
could a person ask for in the
well-equipped ham shack?
Now let’s get to the align-
ment. | borrowed the best
signal generator | could find,
another big, heavy surplus
tube-type device, called the
AN-TRM/1. | allowed both
the generator and the receiver
to warm up for several hours,
along with the basement ham
shack. | have never known
such a cold winter! As with
most quality receivers | have
aligned, this one was a breeze.
The manual was specific and
complete. The i-fs were tuned
with air padders, real class!
The rf alignment went just as
smoothly as the i-f and | was
able to get a nice even re-
sponse across each band from
one end to the other. | cali-
brated the 5 meter according
to the manual, 50 microvolts

gives an S9 reading at 3.5
MHz. For a change, | have
some idea what the S-meter
reading really means. The
alignment took an evening,
which was an enjoyable way
for me to spend that period
of time. It was the culmi-
nation of a couple months of
part time labor which had a
happy ending. For me, there
was a great deal of pride in
recycling an old piece of elec-
tronic gear into a useful and
pleasant surprise which
should keep going for many
more years.

So far there has only been
one unusual quirk in the
operation of “Old Faithful.”
Occasionally when | am
listening to shortwave broad-
casts late at night, | will hear
strange sounds like the music
of Glenn Miller and Benny
Goodman floating ethereally
through the speaker when |
tune to a place near 20 MHz
around the old haunts of
WWV. =
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YOU...
AND AMSAT PHASE 1IL

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE
Il OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7. These satellites, with a com-
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. They have also pro-
vided a capability for an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C., has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE Il satellite pro-
gram promises a continuing demonstration
that amateur radio i1s at the forefront of
modern technology. PHASE |Il] satellites will
routinely provide reliable communications
over paths of up to 11,000 miles (17,600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE |]| satellites
is a projected $250,000. Commercial satel-
lites of similar performance would cost nearly
$10,000,000.

Your help is needed to put these
PHASF 11l OSCAR satellites in orbit.

Your valued, tax-deductible contribu-
tion can be as small as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satellites may also be sponsored with con-
tribution acknowledgements ranging to a
plaque carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with satellites. At $10 per year or
8100 for life, you will be making a most signifi-
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE |ll coupon
below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

| AT AMSAT PHASE 111 A34
£mr =5 Radio Amateur Satellite Corporation
F-r Box 27G, Washington D.C. 20044

202-488-8649

YES, | want to support AMSAT PHASE Il OSCAR
satellites. Enclosed is:

L]s insponsorship of solarcells (@ $10 each)
[] £10 Annual membership [ $100 Life membership
] Send information on sponsoring larger satellite com-

ponents.
Name Call AMSAT Member?
E!‘reer =
Cily State Zip

The publisher has donated this space o AMSAT in support of

| AMSAT and the PHASE Il program




Build

A Double Bazooka

- - give your signal a blast

William Vissers K4KI
1245 S. Orlando Ave,
Cocoa Beach FL. 32931

A n interesting fourteen
page mathematical
analysis of why the coaxial
dipole antenna doesn’t work
for the average amateur
appeared in the August 1976
issue of Ham Radio. | did a
double take when | first read
it. About a year ago, after
having been off the air since
1935, | decided to get back
on. My bright and new Yaesu
FT1-101-B worked fine, but a
simple broadband antenna
was needed for the 80 meter
band. It seemed that a double
bazooka, or coaxial dipole as
it's also called, would be just
the thing

Before | built one, | did a
bit of thinking as to just what
made a double bazooka work.
| realized that a very simple
change would make it work a
lot better than any of the
ones previously described in
the literature | had read.
After reading the referenced
article, | decided to repeat
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my previous experimental
work and also delve a bit
deeper into why my double
bazooka worked so well when
the theoretical analysis
proved the coaxial dipole
wouldn't work.

Being an old-time ham,
ex-W3RN (1928), possessed
of more low cunning than
high math, | want to say that
| won't write a long mathe-
matical treatise as to why my
antenna works as well as it
does. The mathematics of the
referenced article are abso-
lutely correct, so anvone
reading the referenced article
can go to it and repeat any or
all of the math he likes.

Instead of analyzing a
theoretical thin wire dipole In
free space, we’ll analyze a
dipole antenna that more
closely represents the
characteristics of one built by
the average amateur. Then

we'll add the coaxial stub

sections and see what
& B

—

C——-
50 OHM FEEDLINE
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Fig. 1. Basic dipole antenna.

happens. At the same time
we'll observe the improve-
ment in lowering swr by using
my new parallel connection
technique as opposed to the
series method previously
used.

This analysis will be
theoretically calculated and
the resulting curves shown.
The curves will show the
antenna without any stubs
connected, then with the
series method, then with the
parallel method just de-
veloped. And, finally, Il
show the same kind of curves
as actually measured at my
coax line feeding the antenna
from the transmitter. This
will allow each amateur to
make his own decision as to
whether a coaxial dipole has
any reason for being.

But one of the most
compelling reasons for not
going through pages of math
is quite practical. Most aver-
age hams like myself are more
interested in seeing actual
results. Besides, anyone can
check the math for himself
from the referenced article.
And now, as an example, I'll
pull some figures and values

out of a hat in midair and
show some results. Later 1'll
explain just why | chose the
figures | did. This way we can
show the results first and
figure out the whys and
whereofs later on. | guarantee
it will be a lot easier that
way. Lastly I'll add a few
general comments when |
compare a double bazooka to
other antennas designed for
broadband usage.

Some Basic Theory

First, to refresh our
memories and see exactly
what we are going to explain,
let’s think about a simple
dipole antenna as shown in
Fig. 1. It is a wire an elec-
trical half wavelength long
with an insulator in the
center where our feedline will
attach at points A and B. And
we know that for practical
purposes our antenna at
resonance can be represented
by the simple series
circuit of Fig. 2. R; is the
antenna resistance. X1 is the
inductive reactance, and X is
the capacititive reactance in
Ohms. Also at resonance, X
Is equal to Xc numerically,
but of opposite sign. And so
at resonance our impedance is
simply Ry, The Q of the
antenna is X1/Ry. Z¢ is the
iImpedance of the feedline we
will use, and for our purposes
it will be 50 Ohms, as that’s
what is generally available
and used by the average
amateur. And also at reso-
nance, the swr is Z¢/R; when
Zc is larger than R3, and the
swr is Ry/Zc when Z¢ is
smaller than R;. And if we
were really lucky and had an
antenna with a resonant
resistance of 50 Ohms, our
swr would be simply R3/R.
or 50/50 or 1:1, and you
can't improve on that.

There is not only one fly
in the ointment, but at least
three big ones and a few
smaller ones buzzing around,
as I'm sure you have already
guessed. First, our antenna
resistance is not always 50
Ohms. It can be either higher
or lower. Second, and more
importantly, is what happens
when we tune our transmitter



Fig. 2. Basic dipole antenna resonant at 3.75 MHz. Q = 10, swr

=1.25:1.
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to some frequency away from
resonance. Then there is the
third fly of basic antenna Q,
which will have an important

effect on how well our
double bazooka antenna
works.

But let’s first stick with
our basics a bit longer and see
what happens, for example,
when our antenna has a Q of
10 and a resonant resistance
of 40 Ohms. We'll assume,
and for practical purposes we
won't be too far off, that our
basic antenna dipole resis-
tance will stay at 40 Ohms
over the entire 80 meter
band. Let’s also assume our
resonant frequency is in the
middle of the band at 3.75
MHz. Our X7 will numer-
ically be equal to X and will
be equal to X1 = (Q) (Ry) =
(10)(40) = 400 Ohms. And
our swr at resonance will be
Z:/R; = 50/40 = 1.25:1 at
3.75 MHz.

Now let’s look and see
what the antenna looks like
at 3.5 MHz. Our inductive
reactance will decrease to
(400)(3.5 MHz)/(3.75 MHz)
= 373.33 Ohms. Our ca-
pacitive reactance will in-
crease to (400)(3.75
MHz)/3.5 MHz) = 428.57
Ohms. The difference will be
428.57 minus 373.33 which
is equal to 55.24 Ohms. So at
3.5 MHz our antenna no
longer looks like a pure
resistance of 40 Ohms, but
looks like a 40 Ohm resis-
tance in series with a ca-
pacitive reactance of 55.24
Ohms, as shown in Fig. 3.
And the calculations for the
swr of our antenna at 3.5
MHz with the 50 Ohm coax
feeder tied on turns out to be
3.27:1. As | mentioned

RESONANT AT
3TS MH:

earlier, the basic mathematics
of the referenced article go
into the details of how to
calculate swr, and, as we
didn't want to make this
article too mathematical,
we'll let it go at that. How-
ever, I'll do some more math
calculations myseif and just
show the curves. It will save
us all a lot of time and effort.

Well now that we've seen
that our basic dipole has an
swr of 3.27:1 at 3.5 MHz, we
wonder if there is any way
that we can reduce the swr to
a lower value. Here is where
the double bazooka comes in.

But before going directly
to the antenna, let's see just
what we are actually going to
do. If we look at the char-
acteristics of a parallel res-
onant circuit and compare it
to the series circuit of our
basic dipole, we will find some
interesting things. Let us just
arbitrarily take a condenser
of 3600 pF and an induc-
tance of .5 uH and connect
them as a parallel circuit, It
just happens that this circuit
will resonate at 3.75 MHz. If
we assume a perfect coil and
condenser, the parallel
impedance at resonance will
be infinity. So if we were to
place this parallel resonant
circuit across the insulator of
our basic dipole, nothing
would happen at a frequency

of 3.75 MHz.
But what happens to our

parallel circuit by itself if we
tune the transmitter to 3.5
MHz? With a bit of basic
circuit theory, we find the
parallel tuned circuit will be
equivalent to an inductive
reactance of 85.3 Ohms. And
we already know that our
antenna by itself at 3.5 MHz
showed a capacitive reactance
of 55.24 Ohms in addition to
its resistance value of 40

B5 3 DHMS AT 35 WHz

EQUIVALENT
CIRCUIT

Fig. 4. Parallel tuned circuit.

Fig. 3. Basic antenna dipole equivalent circuit at 3.5 MHz. Swr

=211

Ohms. This tells us that when
we look at Figs. 4 and 5, that
the inductive reactance of the
tuned parallel circuit at 3.5
MHz could be used in some
manner to cancel all or part
of the capacitive reactance of
the antenna at this frequency.

Another interesting thing
is that the equivalent antenna
resistance will no longer look
like 40 Ohms but will be at
some higher value. Fig. 5
shows the total equivalent
circuit impedance of the
combined system. The
equivalent resistance is now
116 Ohms and the capacitive
reactance has dropped to the
extremely low figure of 2
Ohms. So we have seen that
by picking the right kind of
parallel tuned circuit, we can
practically eliminate the
reactive component at the
band edge of 3.5 MHz.

A similar action would
take place if we left things as
they were and tuned the
transmitter to 4 MHz. And
now if we were to calculate
the swr of the combined
circuit at 3.5 MHz, shown in
Fig. 5, we would find that the
swr has been reduced to a
value of 2.33:1. And, as our
original swr without
compensation was 3.27:1, we
see that there is a way to
reduce swr in an antenna.

It might be reasonably
asked at this point, if we can
theoretically reduce the swr
of an antenna system with a
simple parallel resonant cir-
cuit, why go to the double
bazooka system? There are
two basic reasons. First, we
notice that the value of
capacity required is very high
and that the inductance is
only .5 uH. To properly tune
and build such a network
tuned exactly to 3.75 MHz
and install it across vyour

55.24
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antenna insulator would be
quite a job. Second, it would
be hard to build such a
system using practical com-
ponents and still obtain a
high Q. Since we want the Q
of the parallel circuit to be as
high as possible for best
results, this means we want
the losses to be as low as
possible.

Fortunately, a shorted
quarter wavelength of
coaxial cable will act like a
high Q parallel tuned circuit.
At the same time, the quarter
wave sections will also act
like a portion of the antennra
radiating system. As a matter
of passing interest, as it does
have some bearing on our
further discussion, we could
in this example replace our
parallel tuned circuit with a
quarter wave piece of coaxial
cable cut for 3.75 MHz.
However, this piece of cable
would have to have a char-
acteristic impedance of nine
Ohms. To my knowledge,
there is no such kind of
coaxial cable of this low
impedance on the market
available to the average
amateur.

We know that our antenna
will have two quarter wave-
length stubs, one on each side
of the center insulator. If we
plan to use 50 Ohm coaxial
cable, we can readily see that
if we were to parallel the two
stubs, we would get down to
25 Ohms. However, the
double bazooka antennas
used up to this time have all
showed the two stubs
connected a series, which
gives a characteristic
impedance of 100 Ohms. And
we know that 25 Ohms is a
lot closer to 9 Ohms than the

£ OHMS
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EQUIVALENT
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Fig. 5. Basic dipole antenna with parallel tuned circuit

connected in at 3.5 MHz.
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Fig. 6. Coaxial dipole series connected.

previously used series
connection of 100 Ohms. The
stub improvement ratio is a
factor of four to one, which
Is nothing to be sneezed at in
any antenna system. So if
anyone already has a series
double bazooka antenna up,
all he has to do is to change
over to the new parallel
configuration and notice the
marked reduction in swr. The
series and parallel stub con-
figurations are shown in Figs.
6 and 7.

The original coaxial stub
antenna was designed by the
staff of MIT for radar use.
Their design shows a series
stub system. Actually when
you start from an original
design and are not limited
like we are to the use of 50
Ohm coaxial cable for feed-
line and stubs, the antenna
system could be optimized
using either a series or a
parallel stub system. Nat-
urally the feedline and stub
impedances would be differ-
ent for the two different
types of antennas.

The series stub system was
apparently used for a very
good and simple practical
reason. In the series stub
system, there is an electrical
neutral point where the
center conductors of the
coaxial stubs join, while the
parallel stub system does not
have such an electrical
neutral. And the electrically
neutral point of the series
system was used as a
mechanical support point. In
this way the radar antenna
could be easily mechanically
physically supported without
an expensive electrical in-
sulating system being re-
quired. One would have been
needed if the parallel stub
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method had been used.

Apparently, whoever first
adopted the concept of a

double stub antenna for
amateur use just went ahead
using the series stub

connection without realizing
that a parallel stub system is
quite superior when using 50
Ohm coaxial line. But that’s
why | can’t help but feel that
basic concepts are sometimes
better than high mathematics
where you can easily lose
sight of the basic objective
which, to me, is to build an
antenna with the lowest
possible swr. And that's what
this article is really all about.

Antenna Characteristics

Although we mentioned
that the referenced theoret-
ical mathematical analysis of
a thin wire in free space was
correct, there are a few things
that should be further con-
sidered. There is no dis-
agreement that the free space
thin wire coaxial dipole will
not work well in the series
configuration using a 50 Ohm
feedline and 50 Ohm stubs.
But, and this is a very big but,
the average antenna put up

by the average amateur
differs markedly from an
antenna in free space. An

analysis of a coaxial dipole
using thin wire implies that
there is such a thing as thin
wire coaxial cable to be used
for the stubs. There is no
such thing. The very fact that
coaxial cable has a finite
thickness would lower the Q
of the free space thin wire
antenna. And we will find
that the lower the Q, the
better the stub sections will
work.

But more important than
the previous technical point is
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Fig. 7. Coaxial dipole parallel connected.

that the resonant resistance
of an average amateur an-
tenna 1s considerably lower
than that of an antenna in
free space. For a horizontal
antenna to have a resistance
of 73 Ohms, which is the
same as free space resistance,
the antenna height has to be
at least a quarter wavelength
high. And this, for our reso-
nant frequency of 3.75 MHz,
turns out to be 65.5 feet
high. And in all honesty, how
many average amateurs can
boast of a pair of poles that
high supporting a horizontal
antenna 125 feet long? There
are none in my acquaintance.
Usually our average amateur
is lucky if he can get up an
inverted V with the center
pole about 35 to 40 feet
above the ground, with the
ends sloping downward.
Antenna resistance drops
rapidly as the antenna height
is decreased. Also, when an
antenna is formed into a V,
the resonant resistance de-
creases. Combining these
factors and actual antenna
resistance measurements, |
have found that a good
conservative value of antenna
resistance will work out to be
about 40 Ohms. And that,
oddly enough, is the value we
have used in our basic dipole
calculations. This value is
opposed to the theoretical
free space value of 73 Ohms.
And that is a big difference.

The other important
factor is actual antenna Q. An
antenna in free space does
not have any losses except its
radiation to free space, if we
want to term It as such. Thus
for a theoretical thin wire, its
Q is high. However, for an
antenna nearer the ground,
there are a number of
additional but unavoidable

losses. These losses are
ground losses, losses due to
local buildings and bushes,
and actual losses in the
antenna system itself, My
own, & measurements on
amateur antenna systems
have confirmed that such
combined losses will have a
marked effect on reducing
the basic antenna Q. And
after much thought, a Q value
of 10 was chosen. And, as we
mentioned earlier, a low Q of
our basic antenna system will
make the stubs relatively
more effective. This fact has
been known for some time in
the construction of coaxial
dipole antennas. Some
amateurs even make the end
sections of their coaxial
dipoles out of open wire
transmission line to reduce
the Q. A very good example
of this is shown in the 1975
ARRL Amateur Handbook in
the description of a broad-
band dipole popularized by
W8TV. He used open wire
line for his end sections, and
reported measured values of
swr of 1.7:1 at 3.5 MHz and
1.9:1 at 4.0 MHz. But every
amateur will have to make his
own trade-offs in determining
just how he wants to build his
own antenna. In my case, |
didn’t use any open wire line
for the end sections, but just
extended the coaxial cable.
And my own measured swr
was a bit higher than ob-
tained by W8TV.

Theoretical and Actual
Measured Swr Curves

In the final analysis of any
theoretical calculation, the
best proof is correlating
experimental data. The curves
of Fig. 8 are the theoretical
calculations of swr based
upon an antenna that we had



assumed approached the char-
acteristics of that put up by
the average amateur. Curve A
is the antenna without any
stubs connected. Curve B is
the same antenna with the
quarter wave 50 Ohm stubs
connected in series. And
lastly, curve C shows what
happens when the stubs are
connected in parallel. It is
very obvious that the parallel
stub system is quite superior
to that of the series con-
nected system. And, as we
had previously indicated,
these calculations did not
take into account feedline
losses.

Fig. 9 is the proof of the
pudding. The curve
nomenclature is the same as
Fig. 8. These measurements
were made directly at the
transmitter using two four
inch Swan WM-1500 watt-
meters capable of reading
forward and reverse power.
The meter accuracy is 10
percent at full scale. Swr
calculations were made from
the forward and reverse
power measured. It was
interesting to note that the
actual measured data showed
a better swr improvement
than what the theoretical
calculations had predicted.
But the measured data clearly

shows that a broadband
coaxial dipole is an actual
reality and not a math-
ematical impossibility. My
own advice is, “Try one,
you'll like it.”

Final Observations

The final question that
should be thought of is, are
there any better simple
broadband antennas for 80
meters than the coaxial
dipole? In my personal
knowledge, | don’t know of
any. The writer of the refer-
enced article mentions such
things as a multiwire fan
shaped bow tie dipole in-
vented by P.S. Carter of RCA
and used since 1937 to obtain
the bandwidth necessary for
television. This is correct, but
when we magnify such an
antenna to the proportions
needed for an 80 meter
antenna, | would suspect that

just the mechanical con-
struction would be a bit
formidable. He also mentions
the work done by Dwight
Borton WO9VMQ titled, “80
Meter Bow Tie Antenna,”
Ham Radio, May, 1975. This
is an extremely interesting
article to read. However,
from the curves shown by
WIOVMQ, the double bazooka
antenna shows a lower swr
than a bow tie antenna made
of regular copper wire. It is
only when the bow tie
antenna was constructed out
of galvanized wire, rather
than regular copper wire, that
the swr of the bow tie was
lower than that of the coaxial
dipole. Unfortunately, this
fact was not brought out by
the writer of the first refer-
enced article. It should be
quite apparent that the swr of
any antenna system can be
lowered by using wire with a
higher electrical resistance
than regular copper wire. But
why intentionally introduce
losses that are not necessary?
That’s a trade-off that every
amateur will have to decide
for himself. My final advice is
to “keep your bazookas up
and your swr down!"”

Antenna Length Calculations

The following information
is used in calculating the
lengths of the stubs and also
the overall length of the
antenna. Calculations are
shown for an antenna that is
resonant at 3.75 MHz. All

dimensions are in feet.
Stub length =

(246) | Velocity factor of coaxial cable)
Frequency in MHz
And, assuming we use
RG-58/A, we look up in the
antenna handbook and find it
has a velocity factor of .66.

Length of each stub =

({246} (.66)

335 43 3 feet

The antenna overall length
1s calculated using the equa-
tion:

468
Frequency in MHz

Length =

468

ﬁ = 124.8 feet.
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Fig. 8. Theoretical calculations for dipole antenna. RA = 40
Ohms, Q = 10, resonant frequency at 3.75 MHz.

If it is desired to make
experimental measurements
to see what the swr of your
antenna is without the stubs
connected, it can easily be
done as follows. Just connect
the center conductor of each
coaxial stub to its own shield.
Leave the feeder connections
as they were.

In Figs. 6 and 7 I've shown
the feeder line of coax cable
connected directly to the
antenna without the use of a
balun. My own antenna seems
to work fine without a bulun,
although a balun may make
your antenna more elec-
trically balanced.

It may be necessary to
trim and adjust the overall
length of the antenna to
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compensate for end effects
and the presence of nearby
objects. In my own case, |
notice measurable changes in
both antenna resonant fre-
quency and swr when | even
trim the hedge near the ends
of my inverted V coaxial
dipole. The ends are about
twelve feet above the ground.

And, as previously men-
tioned, if you use something
like an open wire line for
your end sections, you will
probably further reduce your
overall Q and your b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>