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The New Galaxy The Powerful New Galaxy The Beautiful, Matching
Wattmeter/Antenna Selector GT-550 TRANSCEIVER Galaxy Speaker Console

"I'IO.I.," Husky, and Handsome!

You asked for it...now it’s here! The new GALAXY GT-550 and a com-
plete line of handsome matching accessories!

Your suggestions made it possible. We took your ideas—added some
of our own and went to work. We built in new power, new conveniences —
such as a 25 kHz calibrator option, and no frequency jump when you switch
sidebands. Then we hired the best designers in the business to give
GALAXY a distinctive “New Look™!

Our new GT-550 has all those great qualities of the famous Galaxy V’s
...and then some! It has new POWER...550 watts SSB, making it the hot-
test transceiver made! A new single scale VFO Dial makes frequency
interpolation child’s play...the new skirted knobs make tuning and band-
changing a split-second job...and, that slick, king-sized finger-tip tuning
knob works like a dream! Compact —only 11%x12%x6"! $475 Amateur Net.

P.S. Sounds unbelievable but it’s an even HOTTER receiver than
our previous Galaxy V’s!

Space prevents telling you all about the handsome, matched accessory
line. Write for a free brochure that’s loaded with exciting news!

Gataxy ELECTRONICS

“Pacesetter in Amateur/Commercial Equipment Design”
10 South 34th Street * Dept. 13-AA41* Council Bluffs, lowa 51501
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.de W2NSD/1

Wayne Green

Just where does amateur radio stand to-
day? And, where is it going? Obscenity on
our bands...disenchantment with the ARRL...
also with the FCC...worry about the ITU...the
Miller ‘effect’ on DXing...home brew dying...
movements to CB-ize our hobby...our empty
Extra Class bands...growth of the hobby
stopped...major manufacturers leaving or left
for CB money...terrible QRM on a few bands
...wide open emptiness on others...clubs lan-

quishing...etc. Do we have more problems
than we can solve? And, who is to solve
them?

Let’s briefly look at our background and
then try to see where we are today. '

The beginnings in any field of discovery
are left to the amateur. The first radio ama-
teurs were experimenters who built a good
deal of their own equipment for the fun of it
and got on the air with spark transmitters
and fought QRN and, eventually QRM. Ama-
teurs, naturally, were responsible for a lot of
the important developments. As radio com-
munications became a bigger and bigger bus-
iness the ham bands shrank accordingly and
more of the developments were made by
larger companies who could afford the re-
search engineers and expensive equipment re-
quired for the work.

By the late 20’s commercial receivers were
becoming popular and fewer and fewer ama-
teurs took the trouble to build their own.
Most of the amateurs built their own trans-
mitters right up until WWII. This was be-
cause there were not enough amateurs to
make commercial production of transmitters
profitable at the time.

After the war there were so many surplus
transmitters available that there was little in-
centive to go out and buy parts for building
a new rig. With Command Sets selling for $5
which, with a little conversion, would give
100 watts of very stable VFO power on most
ham bands, one would have to be crazy to
spend $100 or so on parts to build the same
rig. I remember buying a 100 watt Jefferson

2

Travis surplus transceiver which covered 160-
80-40 meters, AM phone and CW, a bunch
of the Command Sets, SCR-522’s galore,
ARC-4’s, a Meissner Signal Shifter, a BC-312
and an SX-28...all surplus and all of which I
used for years. The Signal Shifter, with a
little NBFM modulator I put in, connected to
a pair of surplus 813’s, let me work the world
...on all bands!

About the time surplus began to fade away
our manufacturers saw that the ham market
had grown big enough to make it worth while
to add transmitters to their receiver lines.
What ham in his right mind would go out and
spend $200 for parts to build a rig that has
no resale value worth mentioning when he
could buy the same rig commercially for per-
haps $250? A handful of amateurs continued
to build their rigs, but they did it for the fun
of building and had to recognize that econo-
mically they were in the hole.

Amateur construction did not die, by any
means. Thousands of amateurs continued to
build equipment...but now it was VHF gear
which was not available commercially...RTTY
terminal units...gadgets. Building projects in
the ham magazines would often be duplicated
by hundreds of readers. Probably only about
25% of the amateurs built equipment at this
time, compared to the near 100% of the 30’s.

Then came the transistor. Most of the
older timers didn’t even try to accommodate
to the transistor. They went on for a year or
two or even three building the tube circuits
published in the magazines and ignored the
transistors. As time went on fewer and fewer
of those cartons of old tubes in the closet
would fit into the new projects being pub-
lished. Hardly anyone called for an old bath-
tub capacitor (condenser) anymore.

The percentage of home construction
dropped. Most of the radio parts distributors
went to selling complete equipment and CB
rigs, leaving the parts jobbing to a handful
of large mail-order houses. Gone was the day

(Continued on page 89)
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Whofs Who in

Amateur Radio

We have celebrities in our ranks. There
are many illustrious and glamorous names in
the Call Book. Oddly enough, however, des-
pite their status in their various fields of en-
deavor, these well-known persons do not
constitute an aristocracy within our midst.
Far from it! For Amateur Radio, unlike
other forms of activity, exemplifies true
Democracy. It cuts across class lines with
complete disregard for wealth, social stand-
ing, nationality and creed.

Many of our colleagues possess names
which are universally recognized, and it is
high time that we acknowledged their pre-
sence among us. At a point in time when we
hear constant warnings that our frequencies
are in jeopardy, we may help to preserve our
allocations by generating a program of better
public relations. It is certain that we can use
a more positive image. And surely, publiciz-
ing the names and achievements of our more
eminent and distinguished hams will tend to
enhance that image.

There are hams in medicine, law, show
business, the clergy, the military, Big Busi-
ness, Government, foreign royalty, and two
of us have even run for the highest offices in
our nation.

Not because of established protocol, but
because it seems a likely place to begin, here

Wells Chapin, W8GI
2775 Seminole Road
Ann Arbor, Michigan 48104

are some hams with the “Blood Royal™ in
their veins. P. T. Namgyal, King of Sikkim,
operates from the Palace at Gangtok as
AC3PT. He has an American wife, who pro-
bably complains about the unsightly tower
and beams which disfigure the looks of the
house, just as ours do. OE3AH is- Archduke
Anton von Hapsburg, the Austrian pretender.
Moulay Hassan, CN8MH, is King of Morocco.
In Saudi Arabia, where Ibn Saud, who was
probably the last of the absolute monarchs
in the world, operated as HZ1TA, three of
the Princes hold ham tickets. Crown Prince
Abdullah is HZ1 AF, Prince Talal uses the late
King’s call, HZ1TA, and Prince Saud ibn Saud
was HZ1SS. So much for the blue bloods.

| wonder how many who have visited that
famous landmark in New Orleans. Antoine’s.
realize that it is owned and operated by Roy
Alciatore, WSRU. Roy loves to QSL, and he
usually sends a commemorative Mardi Gras
medallion along with his card.

Many DX’ers are familiar with the call,
UAI1LO. Sad to say, this ham is now a Silent
Key. He was the Soviet Union’s intrepid
Cosmonaut, Yuri Gargarin. Incidentally, it is
being rumored that one of our own Astron-
auts, who is a ham. may operate a rig on a
forthcoming moon snot. It is said that the
operation will be on the 144 MHz band.

73 MAGAZINE



Here are several hams who have achieved stature in the entertainment world:

Arthur Godfrey K4LIB
Tex Beneke KOHWY
Bill Leonard W2SKE
Alvino Rey WeUK
Harry Gumm K6MDD
Mel Shavelson W6VLH
Andy Devine WB6RER
Dave Mann K2AGZ
Bob Mersey W2TXI
Ernie Lehman K6DXK
Julius Baker W2TDY
Paul Weirick K6AK
Jean Shepherd K20RS
Luz Zuluage HK6LT
Pee Wee Hunt WIAYA
Cliff Arquette ex W6SGP
Freeman Gosden

Bobby Byrne WB2JDG
Wilmer Allison W5VV

While we’re on the subject of entertain-
ment, 8 XK, the ham station of Frank Conrad,
later became known as KDKA. This sta-
tion in Pittsburgh, was one of the pioneer
stations in the crystal set days, and many’s
the hour spent manipulating the old cat’s
whisker, trying to pull in KDKA, back in the
20’s. Really, the broadcasting industry owes
its very existence to hams, for they laid the
groundwork and experimented independently
so that the principles of radio broadcasting
could become a practicality. Prior to their
work, radio was used solely for the commun-

Radio & TV personality

Band leader

Radio & TV announcer

Band leader

Circus clown

Screen writer, producer

Famous character actor

Songwriter of many hits

Recording producer, conductor

Film writer (Sound of Music)

Ist Flutist NY Philharmonic

Arranger (Lawrence Welk)

Humorist, Radio personality

Miss Universe 1959

Famous jazz musician

Charlie Weaver

Amos

Trombone, record exec

US Davis Cupper
ication of messages. The concept of broad-
casting music, sporting events, Presidential
Inaugurations, and such, was strictly the
brainchild of hams.

Incidentally, there are many firms which
make ham gear whose proprietors hold tick-
ets. Art Collins, W@ CXX; Frank Gunther,
W2ALS; Percy Spencer, WIGBE: Parker
Gates, WI9DZT, and many, many others.
Bill Halligan, W9AC, founder of the Halli-
crafter Corporation, was one of the founding
fathers of our hobby, and deserves special
mention.

Here are some outstanding business people who are amateurs:

Cyril Staud K2DQ
Harry Vickers W8HBY
Herb Scofield WS8DBH
Buzz Reeves K2GL
George Davidson K6EI

E. Henderson (dec’d) Wi1UDY
Harold Churchill wW2ZC
Bill Newcomb K2CNX
Harold Carlson W2UNR
Findley Carter K6GT
Bob Waters WI1PRI
Carl Lindemann WIMLM
Bob Ehrlich W2NIJR

General Electric has over 1000 hams, and
there are hundreds at RCA, Westinghouse,
Bell Telephone and others. Ford Motors has
a ham club with over 100 active members.
There are amateurs in all sorts of industrial
and commercial institutions. Banks, depart-
ment stores, railroads, shipping companies,
utilities, airlines, mining and smelting com-
panies, steel and copper firms, newspapers,

MAY 1969

Vice Pres., Eastman Kodak
Pres., Sperry Rand

Pres., TMC Systems
Reeves Sound Studios, etc.
Exec., Standard Oil

Exec., Sheraton Hotels
Exec., Time Publications
Insurance Exec.

Exec., Associated Press
Director, Stanford Research
Pres., Waters Mfg. Co.
Vice Pres., NBC

Exec., AT&T

book publishers, advertising agencies, drug
firms, oil producers; these are just a few cat-
egories of business where hams may be
found.

The clergy is well represented. Father
Dan Linehan, S.J., of the Weston Observa-
tory, WIHWK; Father Tom Aquinas Cox,
W2CBX, of the International Radio Mission
Association; Father Chuck Tardiff, SH3 Jack
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Rabbit, and Father Moran, 9N1 Mickey
Mouse, are some of the more well known
ones. And there are countless priests, nuns,
ministers and rabbis, chaplains, and at least
one Greek Orthodox priest, all yacking away,
even as you and L.

Many of us remember the sinking ship,
Flying Enterprise, whose skipper refused to
leave, even after he had ordered his crew to
abandon ship. His gallantry made headlines
all over the world. This was Kurt Carlson,

W2ZXM, who can often be heard on 20 met-
ers, operating maritime mobile from the sev-
en seas.

The president of Louisiana State Univer-
sity is John Hunter, WSDTL. WIDDB is
the reknowned sculptor, Allison Macomber.
And, Bill Juhre, the syndicated cartoonist is
WO9IMQ. Ray Blosser, W8DBK, is vice presi-
dent of a bank in Cleveland. We’'ve got ’em
all over!

Politics and the Diplomatic Service are not without hams.Of course, we all have heard of
K7UGA/K3UIG, Barry Goldwater. Some of the less publicized ones are:

William Porter K1YPE/XVS
Maurice Bienbaum HC2KX
Armin Meyer ODS XX
Dudley Mason KWe6CJ
Bert Delotto W6FGY
James Homes W6REK
John Doughten W3LV
Carl Ruh WATZT
Frank Hazelbaker W7FTP
John Thompson W70AZ
John McCarthy K1EMO

There have always been many hams in the
military. Since communications are a vital
link in the successful maintenance of a pro-
per military establishment, it would be diffi-
cult to envision a situation in which there
were no reasonably close relationship be-
tween the Defense Department and Amateur
Radio. In times of crisis, we are expected to
furnish a pool of experienced communica-
tions personnel, upon which the military can
depend. This calls for some degree of liaison.

Some of the high ranking officers who
who hold licenses are:

Rear Admiral H. Bruton W41IH
Major Gen. Elmer (Bill) Littell K3BNI
Gen. W. W. Watts W4VI
Admiral McCarley W6BSH
Admiral Weatherwax W4PDW
Major Gen. Shuler W4KN
Gen. J. Smith W6RT
Adj. Gen. Windom WSGZ
Gen. Joe Stillwell, Jr. W4FPE
V_I_B ROPLE X
| ENJOY EASY,

RESTFUL KEYING
$21.95 to $43.95
THE VIBROPLEX

CO.. INC.
833 Broadway,
N. Y. 3, N.

Dep. Chf. of Missions in Viet Nam
Ambassador to Ecuador
Ambassador to Lebanon
Governor of Wake Island
California Legislator

California Legislator
Pennsylvania Legislator
Kentucky Legislator

Montana Legislator

Montana Legislator

Former Comm’r of Finance, Mass.

The history of Amateur Radio, indeed,
that of electronics in general, is star-studded
with many great names, each of which would
be entitled to an individual article; their con-
tributions have been so significant. Men like
DeForest, Colpitts, Hartley, Meissner, Arm-
strong and Hazeltine, all hams, have given the
fruits of their genius for the betterment of all
humanity. Without the work of these pio-
neers, many of the marvels which make life
easy today would not even exist. It is fair
to say that these men were giants.

Thanks to the devotion and dedication of
thousands of radio amateurs, the art of elec-
tronics has contributed greatly to world peace
and friendship. Nations, once widely sepa-
rated from each other, have been enabled to
maintain lines of communication and avenues
of peaceful approach.

International aspects of ham radio may
generate further interchange, resulting in an
atmosphere of genuine amity and good will
among the nations of the world. It may
spread out to the general populations, and
finally reach up to the ruling circles. In this
way, ham radio has an opportunity to make
its greatest contribution of all. Hams every-
where have a justifiable reason to be proud
of their hobby. There are few hobbies which
are so capable of contributing to society.

.. W8GI
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New 500-Watt 5-Bander from NRCI

You can't buy a more potent package than the new NRCI NCX-500 transceiver. This
versatile 5-bander is packed with the performance extras that give you the sharpest signal
on the band, plus an enviable collection of QSL’'s. Check it out!

@ 500-Watt PEP input on SSB, grid-block ® Rugged heavy-duty 6LQ6's.

;eym%lmn CW and compatible AM ® Crystal-controlled pre-mixing with single
PR aiO. VFO for effective frequency stability, plus
® Receive vernier, with tuning range identical calibration rate on all bands.
greater than = 3kHz. e Crystal lattice filter for high sideband
@ Separate prﬂduct and AM detection. Suppr’ESSIDﬂ on tranﬂmft, and rEjECtIDﬂ of
adjacent-channel QRM on receive . . .
@ Sidetone monitor, plus built-in code plus solid-state balanced modulator for
practice oscillator. ““set-and-forget’’ carrier suppression.

® Fast-attack slow-release AGC in all modes. @ Universal mobile mount included.

AC-500 power supply available Great things are happening at NRCI

/| NATIONAL RADIO COMPANY, INC.

NRCI i rms Washington St., Melrose, Mass. 02176
617-662-7700  TWX: 617-665-5032

© 1969, National Radio Company, Inc Iinternational marketing through: Ad Auriema, Inc., 85 Broad Street, New York, New York 10004
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A Stacked Gamma
Matched Turnstile

Glenn H. Chamberlain, WASLPC
4822 Prospect Avenue
Downers Grove, Illinois 60515

Having just acquired the desire to operate
on the higher frequencies, I purchased a con-
ventional two-meter rig and an eight-element
commercial yagi antenna. It was immediate-
ly apparent that the local groups were impos-
sible to copy readily using the highly direc-
tional antenna.

In reviewing the material in the usual hand-
books, the stacked turnstile appeared to be
the most promising compromise. However,
the need to insulate the elements from each
other, and the matching, seemed overly com-
plicated.

Why not a gamma match eliminating the
need for insulators? The elements were cut
from 3/8 inch aluminum tubing for the cen-
ter of the band, 146 MHz. Their length
from the formula for a half wave dipole is 38
inches.

With the gamma match the elements could
be bolted directly together to a common
boom. Using number 14 wire, the gammas
were connected 4 inches from the center con-
nection of the elements running horizontal
12" above each element towards the center.

To provide a 90 degree phase shift between
the elements of each turnstile, use a quarter

wave section of RG-58 AU. The half wave sec-
tions for 146 MHz, using the 0.66 velocity
factor, is 26.6 inches for each. The entire an-
tenna is then fed at the center of the two half
wave sections with RG-58AU.

The antenna was hung about four feet off
the side of the tower at the forty foot level.
The feedline at this location is about 75 feet
long. A 15 watt AM transceiver was used for
the test. The standing wave ratio was 1.3 at
1444 MHz, 1.2 at 146.0 MHz, and 1.3 at
147.6 MHz.

The band was open when the antenna was
connected. Reception of an lowa station
about 145 miles distant from Chicago drop-
ped one S-unit when shifting from the com-
mercial eight-element beam to the home brew
turnstile. In comparing my signal with this
station, my signal also fell one S-unit when
changing from the commercial antenna. If
the commercial beam lives up to its specifica-

8
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ELEMENT LENGTH 38"
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Fig. 1. The Stacked Gamma Matched
Turnstile.

tions of 15.5 dB gain, this means the stacked
turnstile has about a 10 dB gain on a long
haul.

The antenna had excellent transmitting
gain when using it in local group communica-
tion. Receiving was not quite as good. How-
ever, if more gain is desired, there is no reason
two or three of these stacked turnstiles could
not be hung around the perimeter of tower.
each turnstile being fed with half wave sec-
tions of RG-58AU cable.

This antenna is simple to build, cheap,
light, omni-directional and required no tuning
after fabrication. At this QTH, we highly
recommend it for those “local” schedules,
and on the longer hauls you might be sur-
prised.

..-WA9LPC
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RF ENVELOPE CLIPPING delivers clean, crisp SSB
“"‘”"*\ I‘*'”“"”' with the talk power that no other

None of that mushiness typical of
audio clipping and compression . . .
This signal penetrates!

HIGH EFFECTIVE POWER OUTPUT... 300 watts
PEP input combined with the high average power con-
tent of RF-clipped SSB makes the CX7 sound more
likea KW, ..

RUGGED CONDUCTION-COOLED FINAL AMPLI-
FIER has ample reserve power dissipation capability
to run all day at full rated'input . ..

type of speech processing can match.

or several, when it’s followed by a linear.

DUAL-GATE MOSFET FRONT END provides out-
standing sensitivity plus exceptional resistance to
overload. anmdai prese!ectur helps achieve superb
- L cross-modulation and desensi-

" tization immunity. Steep-skirted
handpass first |F above 30 MHz
i vlelds excellent |F and image
£ rejection while avoiding ""for-
4 bidden bands” in frequency

s capability of the CX7.

IF SHIFT* control lets you move the received signal
plus or minus 2kHz from nominal within the extremely

i ERaaiE |

steep-skirted |F filter passband

to slice away QRM . . . attenuate
a heterodyne by 50 db without
affecting a desired signal only

500 Hz away!

*Pat. Applied For

Some of the outstanding distributors who can give you the SIGNAL /ONE performance story are

® Harrison Radio - Farmingdale, Jamaica, and N.Y.C. ® Henry Radio - Los Angeles and Anaheim,
California, Butler, Mo. ® Amateur Wholesale Electronics - Caraf Gables. Fla. ® Amrad Supply, Inc.

San Francisco ® Stellar Industries, - [thaca, New York.

Write for an illustrated

brochure describing the

SIGNAL /ONE Model CX7

“DEL UXE INTEGRATED STATION"™

“It Speaks for Itself”

- S/075// 072

A Division of EClI (An NCR Subsidiary)

2200 Anvil Street N. * St. Petersburg, Florida 33710




The VHF Vacation Special

For years I have been associated with the
theory of using a simple whip or wire
antenna and pumping as much power into it
as you can to work as far as needed. This, of
course, is a necessity if high mobility
required for military communications is to
be achieved.

With this background I found that for
amateur operations this usually didn't work
if you want a highly portable, cheap but
efficient vhf antenna system.

The whole idea was to build an antenna
from materials at hand in the average home.
Using this premise a covey of antennas
ranging from ground planes, verticals and
simple beams were constructed out of metal
coat hangers: collinears from aluminum
clothes line and even the TV log periodic
when re-runs were the only thing available to
watch.

The latest, which is discussed here, was
built out of some aluminum foil I scrounged
from the XYL. (She is WA2Y XE and it sure
helps when you start taping the foll to the
walls).

The “slot’” antenna in its basic configura-
tion of a plane surface is not usually used in
either amateur or commercial applications.
Commercially the slot antenna has been in
use for several years, but, as in the case of
navigational systems such as TVOR, four
cylindrical slots are rotated electrically to
obtain an extremely accurate circular radia-
tion pattern.

Some basic theory of the slot will be
needed if a practical antenna is to be built.

The slot can be considered a length of
shorted open transmission line one-half
wavelength long, so the standard current,
voltage and impedance curves apply as seen
in Fig. 1.

10

TSqt Robert H. Wilder, W2ZRX/4
Box 23, 693 Radar Sqdn

Dauphin Island AFSTA

Dauphin 15, Alabama 36528
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Fig. 1. Basic slot antenna.

The simple slot is nothing more than a 2
wavelength by .15 wavelength rectangular
hole cut in a sheet of metal. The width of
the slot is small at the higher frequencies,
but with current flowing over the entire
surface of the sheet (both faces) and not
restricted to the slot edges, the capture area
of the antenna is extremely large.

The interesting point is that if the slot is
cut vertically to the ground reference (Fig.
2), the antenna will be horizontally
polarized and conversely horizontal slots
(Fig. 3) are vertically polarized due to the
development of the “E’ fields of the
antenna.

; -7
= | _4—E FIELDS 94— I ‘ |

Fig. 2. Horizontal polarization.

Fig. 3. Vertical polarization.

RG-8 or RG-58 coaxial cable can be used
to feed the plane surface “‘slot” antenna
even though the nominal center terminal
impedance of a resorr nt %2 wavelength slot
in a large metal sheet is in the neighborhood
of 500 ohms. Feeding the slot with the 50

73 MAGAZINE



ohm coaxial cable off center will offer a
fairly close impedance match between the
feedline and the slot. The theoretical dis-
tance from either en. of the slot is 1/20
wavelength, but the exact point must be
found experimentally for each installation as
surrounding structures offer some change to
the impedance characteristics. The ‘‘Rule-
of-thumb™ is to start at the 1/20 wavelength
point and work both ways until an optimum
match is achieved.

The aluminum foil **Slot’™” antenna is the
ultimate of simplicity in construction as can

to be seen from Fig. 4.
The figures in Columns A & B were

computed from Length (Inches) =
5905/Freq (MHz) and will work as is, but
the figure in Column C must be found thru
trial and error. 1 found that the distance
from the end computed for 1/20 wavelength
worked better from the middle.

For the best operation some method of

{5x) FEED POINT : ~D
i {FROM EITHER END) o .

‘_’_'_,.,-o-"'ﬂ-'r'---

Fig. 4. The VHF Vacation Special. 65"
sheet of 18" wide aluminum foil (a). (b)
using chart 1 for measurements, and a single
edge razor blade, cut out center piece and

discard,.
Distance
FFreq A B C from end
MHz  Inches Inches Inches [ used.
44 .0 2.30 41.00 4.10 17.40
44 .5 2.26 40.88 4.09 17.41
145.0 12.23 40.75 4.08 17.42
145.5 12.18 40.60 4.06 17.43
146.0 12.14 40.45 4.05 17.45
147.5 12.08 40.29 4.03 17.47
47.0 12.04 40.13 4.0l 17.49
47.5 11.99 3998 3.99 1:7:51
148.0 11.95 39.83 3.98 17.52
MAY 1969

bonding the coax to the sheet is necessary. |
found that transparent tape can be used with
little or no loss of power transfer if the tape
is tight over the coax conductor and shield
where it comes in contact with the sheet.
After construction of the slot antenna
you should have something that looks like

(Fig. 5).

,ffﬂfg
& B!
8" X 65" | L} ﬁ; WALL
| ALUMINUM FQIL
SHEET WiTH SLOT ——3
COoAX CENTER _____.r-.P|. [
CONDUCTOR =] L= -

U

FLOOR

Fig. 5. Complete slot antenna. If mounted
on a door it can be rotated to cover all dir-

ections.

The two major lobes of this antenna will
be through the slot, perpendicular to the
plane of the sheet. As seen from the top of
the antenna (see arrow in Fig. 5) you can
expect a pattern similar to that shown in
Fig. 6.

If this antenna can be mounted on a door

144.OMC slot antenna, horizontal polariza-
tion.

1
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including a

GIANT

COUNTRY-ZONE

WALL MAP

Wall sized world country-zone map
QSL design secrets for real results
World airmail postage rates
World parcel post and air rates
World QSL and letter rates
Record list for WAS, WAC. etc.
Complete up to date DXCC rules
DXCC and WTW country lists
Country worked record list
WAZ record list
WAZ country-prefix
ARRL section map
Logs—propagation charts—2nd op
Your own DXpedition information
Card files—QSL managers—contests
Reciprocal licensing—third party
Inside top DX secrets
How to win CW DX contests
CW DX'ing secrets by the master
80M, the best DX band of all?
%_uic-k spotting time chart

ime, by country around the world
Breaking the tough QSL’ers
What value foreign stamps to send
Latest QSL bureau list
Great circle maps on four cities
Bearing charts on ten U.S. cities
Special ham map of South America
Ham map of North America
Caribbean ham map
Ham map of Africa with latest calls
World country-zone map in book

AT YOUR DISTRIBUTOR OR DIRECT

Send cash, check, money order to

73 Magazine, Peterborough, NH 03458
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near the transmitter, rotation of the pattern
will be possible. It was found that by
swinging the door 90 degrees signals that

were a clean S-9 dropped sharply to below
S-4.

- SHEET OF FOIL

.

SLOT

LOBE o2

Fig. 6. Top view of radiation pattern of the

slot antenna.

This antenna has out performed every-
thing built to date including a ground plane
at 25 feet above ground and the TV log
periodic at 50 feet above ground. Reports
have been exceptional up to 25 miles on the
143.950 MHz MARS frequency which is
good on the Mississippi coast. Super regen re-
ceive such as the “Twoer’ are completely
quieted at 15 miles with less than 5 watts fed
to the slot.

W2 LR

“Allow me to tune, Rogas—| need the exer-
cise.”

73 MAGAZINE



e Full coverage of

Now your transmitter can work. . .

Model TC-6

e Full coverage of
2 meter band 6 meter band

e 180 watts input e 300 watts input

5300 s95 oo

Amateur Net Amateur Net

Model TC-2

FEATURES

All switching between VHF and normal
low-frequency operation of the exciter
and receiver is accomplished by the func-
tion switch on the front panel.

When used with any Drake exciter, no
additional power supply is needed. How-
ever, the converters may be powered by
an AC-3 or AC-4 power supply when used
with other exciters.

The low level drive required is obtainable
from almost any exciter covering 20
meters or from the TR-6 (with TC-2).

Oscillator injection may be obtained from
the Drake VHF receiving converters.

Transmitting AGC prevents flat-topping
and increases talk power.

Metering is provided for both final am-
plifier plate current and relative output
power.

e Built-in antenna relay.

e Provision for controlling linear amplifier
and/or external coax relay.

Matches Drake 4-Line in appearance.

2 0rb6
Meters

AEREEERERR WA

DRAKE .
TRANSMITTING
CONVERTER

TC-2 SPECIFICATIONS

Frequency Coverage: 143.9-148 MHz.

Frequency Coverage with TR-6 and SC-2: 143.9-144.5 MHz
and 144.9-145.5 MHz.

Modes of Operation: SSB, CW, AM, RTTY; determined by
exciter,

Average Distortion Products: The odd order are better than
25 dB below PEP.

Input Power: 180 watts on CW or RTTY. 180 watts PEP on
SSB and AM.

Output Impedance: Nominal 52 ohms with adjustable out-
put network (SWR less than 2:1).

Injection Required: 0.25 V. at 130 and 131 MHz (from SC-2).
Excitation Required: 0.25 V. at 13.9-18.0 MHz.

4 Tubes, 4 Transistors, 5 Diodes.

Size: 514" high, 1158” deep, 7%" wide. Weight—9 Ibs.

TC-6 SPECIFICATIONS

Frequency Coverage: 49.5-54 MHz.
Modes of Operation: SSB, CW, AM, and RTTY; determined
by exciter.

Average Distortion Products: The odd order are at least 35
dB below PEP.

Input Power: 300 watts on CW or RTTY. 300 watts PEP on
SSB and AM.

Output Impedance: Nominal 52 ohms with adjustable Pi-L
network (SWR less than 2:1).

Injection Reguired: 0.25 V. at 36.0 and 36.5 MHz (from
SC-6).

Excitation Required: 0.25 V. at 13.5-17.5 MHz.
6 Tubes, 1 Transistor, 4 Diodes.
Size: 512" high, 1154" deep, 7%" wide, Weight: 9 Ibs.

At your distributors, or write: Dept. 359
R. L. DRAKE COMPANY 540 Richard Street, Miamisburg, Ohio 45342

MAY 1969
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(‘t‘S 22

Edward A. Lawrence, WA5SWD/6
218 Haloid

Ridgecrest, Calif. 93555

Since the topic of S meters™ is a popular
one among radio amateurs, a lot of time is
spent describing these devices, usually along
the lines of how generous or “‘Scotch’ the
meters are at the QTH of the parties in the
QSO. After a few such QSO’s, I decided to
build an attenuator, calibrated in **S” units.
My aim was to attain an accuracy of 1 db or
better, using 5% %w resistors and simple
construction so it would be easy to dupli-
cate. What I wound up with is very similar to
the attenuator described on page 40, Janu-
ary '67, 73.

As a sidelight, I started out by calculating
both “tee’” and *“‘pi”’ pads, and used “pi”
because all values of resistance are close to
standard values, but (especially for high
attenuation pads) the values for “tee’ pads
can get quite small; and expensive.

[ figured the values required from the
tables in the Allied’s *‘Electronics Data
Handbook™, page 8, S5th edition. (Allied
Radio, 75c, full of good info.)

Since S’ units are supposed to be 6 db, I
figured data for steps of 1,2,4 and 8 times
that amount, or 6,12,.24 and 48 db. With
these steps, any number from 0 to 15 **S”
units of attenuation could be selected. How-
ever, 8 “S” units proved to be too much for
one step, as shown by the lowered attenua-
tion at 30 MHz, due to the inherent shunt
capacitance of the resistor used in the series
leg, plus the stray capacitance of the switch.
So I removed the 8 *S” unit step and
installed another 4 **S™ unit step. This allows
selected steps of attenuation from O to 11
S’ units.

Here are the values I calculated, and the
actual values used, based on 51 ohms. The
steps are switched in series, as required for
the desired attenuation.

14

Unit Attenuator

Front panel showing the switches for the
various steps of attenuation.

Resistance Values for 51 Ohm Attenuator:

R1 R2
“S" units DB ideal actual ideal actual
1 6 154 150 38 39
2 12 85 82 96 100
4 24 58 56 405 390
8 48 515 ' 'H1 6400 6800

After the attenuator was completed, the
attenuation was measured at 3 kHz and at 30
MHz. With the test equipment available it
was possible to measure more accurately at
30 MHz than at 3 kHz. Below is the data
from the tests.

Atten Step Predicted Measured Measured
“S"units DB atten DB at 3 kHz at 30 MHz
1 6 6.2 6.0 6.02
2 12 12.3 12.2 12.16
4 24 23.3 24.2 24.05

8 48 48.5 47.5 39.11

Now if we want to make an educated guess
as to how far up we can expect good results,
say | db error out of 24 db, then we can use
the measured error in the 48 db step to cal-
culate the capacitance across the series leg,
and from that calculate the frequency where
the 1 db error will occur. Go through the
math if that is how you get your kicks, or
take my word for it. It comes out to about
2 pF. And this will cause a reduction of 1 db
at about 220 MHz. And since the resistor is

73 MAGAZINE



The H[AI NEW one @

SWAaN

® AC and DC SUPPLIES
BUILT IN!

e5 BANDS
® 260 WATTS

e $39500
RECONDITIONED

LIKE NEW TRADE-IN EQUIPMENT
30 DAY PARTS AND LABOR GUARANTEE

LAFAYETTE

CTRONICS 722 VFO : 324 HEATH
¢ e e TS 3h = R e e
MME:: 45 Galaxy Vw/AC & Spesker s%:g E‘fﬁ- e ffg ﬂggﬁ"*k Lh v
99 wr..... | $79 GONSET g e 3318 Converter -
COLLINS EBE. i i rry B9 HA10w/S72B_... 8119 NCX-5 w/NCR-A.... P00
32V.2.. e = 69 G-77A w/AC-DC.. . R R e e S I3 NCIM............. oo DU
32V -3 (85 I8)........ 4 59 G-668/3 way suUDPIV. .o B80T ooresescorsnrssesssasesisnent .!dE 6& 2m.conv.end conv, box..., $39
KWM-2 w/Waters O Mult... . . 5625 G.76eand AC.............. : 99 VHEFE-1(Seneca)....................$129 NCX-500 w/AC..... e . 2389
WM ZA E?g Camm. VFO..... 30 DXBO.......iiiiienis .. 885 gasr
325-2 d
e §110 MALLICRAFTERS . .. JOMNSON as DB32A
325.3 wS16F-2 3595 syx.117 ; $149 Ranger 11 i 129 SWAN
DRAXE SX-110.. , 89  wvaliant ins 410C w/228 \ 555
7.8 179 S5X-99, ras . 69 Pacemaker. ... 105 TM.C
2.C 179 HT-37 . 179 gand2............. 65 et
L-48 539 HTIIA(Mod. to"'B')........ 225 Matchbox 275 w/ind - 59 GSB-1... T $99
1. A R RE * Ty A AT AT 3249 g gnd 2 VFO,........ e 24 POLYCOM
T4 UL F Tk e e TR b 48 Adventurer..............c.cc..... 24 pee £125
EICO A-51 w/clock . 12 Phane Patwch.......... 15 et '
763 w/751 AC_ . $139 HAMMARLUND KNIGHT UTICA .
120 549 HO145C == 3182 TR.106 and VED 4109 650 snd VFO s8¢

HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!
We will TOP any advertised or written price from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR - WHOLESALE ELECTRONICS

A DIVISION OF

International Electronic Systems, Inc.

280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable “INTEL”  305-444-6207 Export orders our specialty
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Fig. 1. Diagram‘fur one step in the atten-

uator.

of a lower value for the smaller steps, they
should hold their values to even higher fre-
quencies, but I expect other factors would
get into the act along the line somewhere. 1
will state that still works well at 2 meters.

If you want to get fancy, you can always
figure the values for 1, 2 and 3 db steps and
have from 0 to 72 db attenuation in 1 db
steps.

Referring to the photos; you can see 1
built my attenuator in a Bud Minibox
CU-2102-A, 47X 2-1/8’ X 1-5/8”. Four
steps is the maximum in this size box, unless
different switches are used. Mine are Cutler-
Hammer 7592K6. The shielding was made
from transformer strap, but could be any
soft copper available. Try a Hobby Shop and
get the thin sheet that is used for embossing
if all else fails.

Looking inside the attenuator.

Here are some of the uses an attenuator
of this type is suited for:

Checking receiver ‘S’ meter calibration.

Attenuating signals to aid in peaking
receivers and converters.

Calibrating diode voltmeters for rf meas-
urements.

Checking antenna gain. Or gain of that
outboard rf stage.

P. S. My “S” meter lies, just as [ thought!
... WASSWD/6

Armed Forces Day, May 17

Contacts may be made on CW with WAR
(Washington) on 4001.5, listening 3.5-3.65;
4020, listening 3.65-3.8; 6992.5, listening
7.0-7.1;7325, listening 7.1-7.2; 1440535, listen-
ing 14.0-14.2. NSS (Washington will be on
3385, listening 3.5-3.65; 7301, listening 7.1-
7.2:14400, listening 14.0-14.2;21500, listen-
ing 21-21.25. NPG (San Francisco) will be
on 4005, listening 3.5-3.65; 7495, listening
7.1-7.2; 13975.5, listening 14.0-14.2;
20954.5, listening 21-21.25. AIR (Wash-
ington) will be on 3397.5, listening 3.5-3.8:
6997.5, listening 7.0-7.2; 13995, listening
14.0-14.2; 20994, listening 21-21.1. Times
are 171400Z to 180245Z.

SSB contacts may be made with NSS on
4040, listening 3.8-4.0; 7336, listening 7.2-
7.3; 14385, listening 14.2-14.35. NPG will
be on 4001.5, listening 3.84.0; 7301.5, lis-
tening 7.2-7.3; 14356, listening 14.2-14.35;
21600, listening 21.25-21.45. AIR will be on
4025, listening 3.84.0; 7305, listening 7.2-
7.3; 14397, listening 14.2-14.35.

RTTY contacts may be made with NSS
on4012.5/3.65-3.8:7380/7.0-7.2;13940/14-
14.1. NPG will be on 4016.5/3.65-3.8;
7347.5/7.0-7.2; 13922.5/14-14.1. AIR will
be on 3347/3.5-3.8,7315/7.0-7.2

Watch for a plane flying between Washing-
ton and Boston on 143.82, listening 144.0-
145.50on AM and RTTY. Also one flying be-
tween Los Angeles and Seattle on 143.7,
listening on 144-148 AM. Mt. Diablo will
be on 148.41 on AM/FM/RTTY, tuning
144-148.

CW Receiving Contest

At 180300Z (2300 EDT, 1900 PST) May

17th at 25 wpm, there will be a special Armed
Forces Day message on WAR on 3347,

6992.5, 14405. On NSS on 3385, 7301,
14400, 21500. On NPG on 4005, 7495,
13975.5, 20954.5. On AIR on 3397.5,
7315, 13995. On A6USA on 6997.5.

RTTY Receiving Contest

At 1803357 at 60 wpm WAR will transmit
the message on 3347, 6992.5, 14405. NSS
on 4012.5, 7380, 13940. NPG on 4016.5,
7347.5, 13922.5. AIR on 3397.5, 7315,
13995. AG6USA on 6997.5. ASUSA on
4025.

Send entries to Room 5A522, Pentagon,
Washington, D.C. 20315, before 31 May.
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If you're thinking about boning up for a higher-class

amateur license, why not go after a Commercial License too?
The exams are similar in many ways—and a commercial
ticket can bring you rich rewards.

THIHKIHG about going for your
Advancedor Extra Class License?
Then why not kill two birds with
one stone? Study up on your tech-
nical principles and fundamentals
with a CIE home-study course—and
get a Commercial License too.

CIE license-preparation courses,
while they're specifically designed
to get you a Commercial License,
give you a thorough understanding
of the “basics’” common to all elec-
tronic gear—including your own
and all other amateur radio rigs. So
they can be tremendously helpful
in preparing you for the questions
vou'll face in amateur exam Ele-
ments 4A and 4B.

This might be reward enough in
itself. But the fact that these courses
prepare you for a commercial ticket
too provides the “icing on the
cake.”

Advantages of a Commercial
License

With such a ticket, you're ideally
equipped to turn your hobby into a
richly rewarding career—to *‘go pro-
fessional” and take advantage of
the exciting job opportunities in the
booming world of Electronics.

You might, for example, want to
get into two-way mobile radio serv-
icing. In this fast growing field, a
service contract for a typical sys-
tem pays an average of about $100
a month. -One licensed technician
can maintain eight to ten such sys-
tems—and some men cover as many
as fifteen.

And there are many other golden
opportunities in the aerospace in-
dustry, electronics manufacturing,
computer servicing, telephone com-

panies and plants operated by elec-
tronic automation. The pay is good,
the work is exciting, and the future
1S secure.

The “door-opener™ to it all—and
In many cases it's a legal require-
ment—is having a Commercial FCC
License. For passing the Govern-
ment’s License exam offers proof
positive to one and all that you
really know your Electronics.

The exam is so tough, as a mat-
ter of fact, that two of three men
fail it. But if you train with CIE,
you've little cause to worry. CIE
training 1s so effective that 9 out
of 10 CIE graduates who take the
exam pass it.

That's why we can afford to back
our courses with this iron-clad
Warranty: upon completing one of
our FCC courses, you must be able

to pass the exam and get your Com-
mercial FCC License—or you'll get
your money back.

Mail Coupon for Two Free Books

Want to know more? Send the
bound-in card for a free copy of our
school catalog, “How To Succeed
In Electronics,” describing oppor-
tunities in Electronics, together
with our special booklet, “How To
Get A Commercial FCC License.”
If card has been removed, use cou-
pon below, or send your name and
address to CIE, 1776 E. 17th §t,,
Cleveland, Ohio 44114.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the
new G.l. Bill. If you served on active
duty since January 31, 1955, or are in
service now, check box on card for G.l.
Bill information.

R R e A e L Y R e =
f CI Cleveland Institute of Electronics |
| 1776 East 1/7th Street, Cleveland,Ohio 44114 |
| 1. Your 44-page book “How To Succeed In Electronids” describing the |
| job opportunities in Electronics today and how your courses can pre- |
| pare me for them. |
| 2. Your book “How To Get A Commercial FCC License." '
] |
U N ST e I ™ g |
l FLEASE PRINT I
| |
I LAGUfERS T S eonal, Tia el T T |
| |
| City s £ |
| I
| State —_Zip Age |
| [] Check here for G.I. Bill information |
[ Accredited Member National Home Study Council. |
L A Leader in Electronics Training. .. Since 1934 ST-20 __:

(. What's better than getting an

Advanced or Extra Class License?

A. Getting a Commercial FCC License
to go with It.

MAY 1969
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In the Beginning. . .

Bob Manning, K1YSD

915 Washington Road

P. O. Box 66

West Rye, New Hampshire 03891

Not long ago — ‘twas October 3rd, 1968
to be exact, I was pouring L.S.D. into the
air conditioner — I had taken an overdose of
Midol barely 28 days previously and was
morosely ruminating over the plight of the
radio amateur. I remember the date very
well. It was the fifth anniversary of ARRL’s
first Incentive Licensing proposal to the
RGO

Since we were about to ‘gird our loins’
and march valiantly back into yesteryear to
the ‘golden’ or ‘good old days’ I had just or-
dered a 1936 Hudson Terraplane, dusted off
all my old Rudy Valley records, bought up
enormous quantities of lamp wick trimmers,
pinned on my Alf Landon and Wilkie but-
tons and started building a two-holer re-
plete with quarter moon, corn cobs and
Sears Roebuck catalogs.

I was looking forward to going backward
and seeing horse drawn carriages, apple carts,
bread lines, WPA workmen and the return of
spats, bustles and cholera.

Without warning, I was seized by ‘holo-
graphitis’ which is similar to ‘inspirational
graphitee,” but occurs outside water closet
areas: 'tis an uncontrollable urge to write —
something! — somewhere! I immediately
seated myself and pounded out an article en-
titled, “Ipecac Works on Lids” (73 maga-
zine, November 1968).

The response to this article was over-
whelming! The fact that ‘both’ letters were
written on foolscap with crayon and in
block' letters made little, if any, difference.

The Editor of 73, upon securing my re-
lease from the Intensive Care Unit of the
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local Domicile for Dememted Ding-a-Lings
suggested I write more articles of similar ilk.

In the coming months and subsequent ar-
ticles, I shall — by drawing on a seemingly
bottomless pit of banality — endeavor to
look at the foibles, follies and idiosyncrasies
of amateur radio in such a way as to be
humorous and satirical without being offen-
sive.

If I am to be thusly foisted upon you, it
is only fair that — like in high class books —
you receive a resume’ of my bona fides.
1. how had I become a ham and 2. what had
put me on the path of ‘holographitis’ be-
sides a case of ‘hoof and big mouth’ disease
and a diarrhetic typewriter?

How had I become a ham? Ah vyes, I re-
member it well. Like most things I do, I did
it backwards. Most hams beccme interested
in amateur radio and then get their license.
I got my license and only then did I become
interested in amateur radio. This statement
requires some explanatory background.

I spent 9 years in the U.S. Navy as a
radioman and then, after a short stint with a
British Thermal Unit (that’s a hot one!), I
transferred into the Air Force (ours). While
I was in the Navy, 1 was considered an idiot
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by those whom I thought were of high intel-
lect. In the Air Force, the exact opposite
was true. To this day I haven't figured out
whether ‘tis better to be thought an idiot by
genuis’ or a genius by idiots . . .

This variance of feelings was not, in reali-
ty, without basis. For, when I entered the
Navy, it was with the understanding that I
would be schooled as a Hospital Corpsman
and study under the famous Doctor Chicago,
who was doing experimental research in
‘acne’ and ‘hickey’ transplants. Unfortu-
nately, the ‘powers that be’ discovered that
I was color blind and, in their infinite wis-
dom, transferred me into Radio/Electron-
ics — have you ever seen a color blind person
trying to decipher the color code on a resis-
tor? The process, like the mating habits of
the penguin, is strictly ‘trial and error’ (In-
cidently, the trial and error mating habits of
the Penguin is probably the reason for that
creatures universal disease, ‘pknobophobia’
(fear of backing into cold door knobs) and
the most likely reason for their Charlie
Chaplin-like walk and accounts for the fact
that you never see a Penguin in a crouched
or bent over position.). This deficiency on
my part led my superiors to look askance at
my attributes. Combine this with my chub-
by, pear shaped appearance — which gave me
the unique distinction of being the only man
in the history of the U.S. Navy to ever wear
a Bell Bottomed Shirt! and their feelings be-
come understandable.

Of course, the fact that I once suggested
replacing the old libido controlling saltpeter
practice with a ‘dry ice’ treatment did little
to change their opinion. Instead of surrep-
titiously inserting saltpeter into the food
fare, 1 proposed swallowing small dry ice
capsules to freeze the prostate gland — thus
arriving at the desired result without altering
the taste of the food. Unfortunately, al-
though the process did work, the side effects
were nothing short of spectacular! It not
only accomplished its original purpose, but
also froze the larynx and the colon. The lat-
ter action created some extremely embar-
rassing situations for the user and the former
action precluded him from calling for assis-
tance.

Despite these obvious drawbacks — and
the fact that I suffered from chronic sea-
sickness, | became an excellent radioman.
My last official test CW paper was accredited
with 40 wpm. | must confess, however,
that the officials simply took my word for
my own test results. The tests had been
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given during heavy seas and the judges — to
a man — exhibited a strange reluctance to
either handle or even look at my paper.

Possessing the ability to send and receive
CW at 25 and 35 wpm respectively and hav-
ing trained on a great variety of electronic
equipment, it was only natural that, when I
transferred into the Air Force, that they
would put me to work in a Teletype tape
delivery center — where the only electronic
mechanisms were a moldy coffee urn, a Tuc-
ker built coke machine and the ever present
‘panic button’.

Eventually, however, I did end up in
communications at a USAF MARS station
where I made my first contact with the ama-
teur radio fraternity. The Sergeant I worked
for — call him Sam — held a ‘Conditional’
class license. Now, at that time, I knew
nothing about the licensing structure and
mistook the disdain shown towards Sam to
be an aspersion on the type of license in-
stead of the man. Whenever we held MARS
meetings, the members flicked ashes in
Sam’s lap, lobbed candy wrappers at his Met-
recal, accused him of having rubber pockets
to steal soup and stated that, *‘if he had a
brain, he’d be arrested for smuggling trash!”

Having no special love for Sam and being
blessed — or cursed — with a caustic
tongue — and knowing the disdain in which
he was held, it was inevitable that we should
eventually tangle.

It happened! - - - - One day, with Sam
driving our 5 ton truck and with a burly air-
man seated between us, Sam managed to
manually manipulate the controls of the
truck in such a fashion so as to knock down
two light standards, remove all the warning
lights from the rear of the vehicle, open a
new entry way into the MARS station, scare
hell out of two pregnant dependents and
caused the airman to slide, in a kneeling
position, downward and forward under the
dashboard where he straddled the drive
wheel lever with considerable force — leav-
ing him with a strange falsetto voice that
may well have given rise to the eventual pop-
ularity of Tiny Tim.

Recognizing an opportunity to insert a
verbal barb, I leaned across the agonized air-
man and asked, ““Hey Sam — you got a ‘con-

ditional’ drivers license too?”
There is no ire quite like that of an aggra-

valed NCO and Sam was no exception. He
immediately turned apoplectic vermillion,
let out a 15 minute non repetative string of
expletives and jammed on the brakes — once
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again doing injury to the already anguished
airman on the floor who, looking up at us
with DOMO blazoned across his forehead and,
in a voice pitched somewhere between Jean-
nette MacDonald and Yma Sumac said, ““fer
cripesakes! ya dummy! you do that one
more time . . . my navel’s gonna look like a
chin cleft and I'm gonna be wearing my
truss for love beads!”

The final outcome of this incident was
that Sam and | made a hot headed $5 bet
that we’d both have General Class tickets
within 30 days. Even though I managed to
obtain mine in 28 days, I was unable to
collect. The Air Force, learning of Sam’s
unique ability as a truck driver, had trans-
ferred him as an instructor to a heavy equip-
ment school. There I was—I had a ham
license and didn’t know what to do with it.

Since that time, I guess I've progressed
normally through the various stages of ‘be-
ing a ham’—1 began thinking up witty
11 meter type phonetics for my call sign, de-
signed and scrapped hundreds of provoca-
tive QSL cards, progressed into the short
purposeless QSO “hi there—I'm Bob— —
broken old bottles — ur five nine — opps
chow call — ¢ ul” then gravitated into the
public service field where I was prepared to
battle my way through wind, rain, snow,
sleet, hurricanes, typhoons, hippie uprisings,
draft card burnings and other similar disas-
ters to deliver the vital message thereby sav-
ing countless lives and millions of dollars and
be awarded the °‘purple clavicle’ with ‘oat-
meal clusters.” I then took up the contest
type operation— — ‘“‘yeah, let’s see — if I
multiply my input power by the number of
stations, add 5,000 for delivering a confirma-
tion to the SCM, divide by the temperature,
subtract 10% for being an appliance opera-
tor, add 127 points for having read the CD
bulletin, figure the logarithmic value of pi R
square (pie are square???? NO! pi are
round—fig newtons are square) ah...ta hell
with it— — — I'll cheat. I then settled down
to appreciating and happily indulging in all
areas and, to paraphrase Will Rogers, “I
never met a ham I didn’t like!” — Eventu-
ally, 1 reached the epitome of all hams....
writing sarcastic letters to ARRL.

This covers HOW I became a ham....
now, how had I sunk to the depths of satiri-
cal writings??

(International Business and newly formed
countries want our frequencies, zoning laws
restrict antenna heights, neighbors ogle us
uneasily with awe — or fear — as if they ex-
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pected us to mumble some voodoo chant, do
two back flips and an arabesque, snip a lock
of hair, sprinkle them with dried octupi eyes
or dandruff and transform either them or
ourselves into a ‘fried egg sandwich. TV
viewers assail us for supposedly screwing up
their twenty-one year old $37 Japanese TV
set with the bamboo antenna and, on at least
one occasion, hams became the topic of con-
troversy in — of all places — an advice to the
lovelorn column, our Mothers think we're
gonna blow up the world — or at the very
least — the house and our wives wish we'd
forsake amateur radio for more sensible
practices like ‘bulb snatching’ or ‘skydiving’
or become peeping toms, or winos or study
the abnormal sex life of the African Ani-
eater.)

Being a student of Zen, Extratenialism
and intensely adroit at deep analytical in-
trospective soul searching — which, literally
translated, means “‘l1 goof off a lot!” — I
have given considerable thought to this
status. I have concluded that objective hu-
mor — safirical, distorted or prismatic 1s
about the only thing that keeps me from
running, stark naked, out of the house
attacking the first AT&T truck I see and
grabbing my neighbor by the throat, stand-
ing him on tippy toe and driving him into
the ground with the motor end of a sump
pump.

There are, of course, other alternatives
that a ham may use as a relief valve. Among
them is the process (which is becoming more
and more popular) of submitting random
proposals to the F.C.C.

I know of one radio amateur whose de-
mented half brother, Alf, submitted a pro-
posal within the past week. Alf, being the
offspring of a neurotic and psychotic (those
mixed marriages never seem to work out)
and as an impartial outsider has rather an
objective view. He submitted what, in the
light of some of the more recent events,
seems to be a palatable system for future
Incentive Licensing.

Alf’s suggestion i1s that all amateurs be
immediately reduced to Novice class and
issued new licenses combined with a fixed
amount of marbles secreted in a cummer-
bund. (choice of colors — marbles and
cummerbund — is optional). As the opera-
tor operates, he must assume anatomically
impossible positions — like standing on his
head with one foot stuck out the nearest
window — a G.l. can may be fastened 6'6™
above the floor as an effective substitute —
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(Sometimes, when I make like an SWL, I'm
not absolutely sure that this procedure is not
already in effect)—In this way, the operator
must manage to loosen the marbles from the
cummerbund. His operating privileges will
be inversely proportional to his supply of
marbles. This will continue until he reaches
the pinnacle; i.e., the highest grade of license
and the ‘loss of all his marbles’! Note...Alf
submitted an addenda suggesting new classes
of license— —I don’t know them all, but
they run something like this: (a) the
Dummy class (b) Novice (c) Apprentice
(d) Mediocre (e) Mundane (f) Technician
(g) Adequate (h) Advanced (i) Improving
(G) Extra(k) 3= ++_ ~ew+=32  and the
(1) Whoopee class...

One item I feel I should inject to round
out my resume’ is the fact that I am quite
vain. Besides being large of girth and tired
of fun being poked at my expanse, I was
once totally bald.

Because of that hairless state I paid a
thousand dollars for a complete °‘Follicle
Graft’. (The operation, for the uninformed,
is the transplanting of hair and roots from a
volunteer donor to the top of the head of
the recipient).

Regretably, in this case, the grafter used
the hair from the hind leg of a German Shep-
ard and, since the operation, I've fallen in
love with a State Trooper, have a constant
craving for ALPO, my backyard is pock-
marked from my inept attempts at burying
bones, 1 can’t stop chasing cars and every
time I pass a fire hydrant, the whole head of
hair snaps straight up!

I hope you will find some enjoyment in
the articles. Even though I once thought
‘verbiage’ was verbal garbage and ‘sagacity’
implied some physical malformation, writing
is not a new thing with me. I am the author
of one article entitled, ‘“Where Are The
Men?” it dealt with the poignant question
‘where is MR. PAUL, UNCLE JEMIMA and
WHISTLERS FATHER?? — 1 then wrote a
ditty titled, on the Range’’ and,
finally, I am putting together an amateur
radio study book to be called, “I'VE UPPED

MY OPERATING PRIVILEGES .........
I L o e e e i UP YOURSI!!I!™

Friendliness and Courtesy are contagious . . .
start an epidemic (K1YSD)

Kill ignition noise

and other strong impulses

NOISE
111 {3 BLANKER
MODES KIT for

o 8N TR-3 or TR-4

IIIII

‘155_.5*14;} T n &

Unlike the usual noise clippers or limiters, the
34-NB is an advanced noise blanker which actually
mutes the receiver for the duration of the noise
pulse. Between noise pulses, full .receiver gain is
restored. (The receiver AGC is affected only by the
desired signal strength, not by the noise at the an-
tenna.) Low level signals masked by noise impulses
without the noise blanker can be -copied when the
blanker is used. The 34-NB is a must for the mo-
bile operator.

HOW IT WORKS...

A noiseless electronic series switch is inserted at
the output of the receiver mixer. This switch is
operated by the output of a special receiving cir-
cuit which is tuned to the 9 MHz IF with bandwidth
of 10 kHz. The switch opens for noise impulses but
closes to allow the signal to pass.

The kit consists of these main parts: 9-NB board
(composed of 17 transistors, 4 diodes and circuitry),
NBK board, capacitor assembly, switch assembly,
lever knob, and miscellaneous hardware.

Installation of the kit is about a two hour job for
the competent technician only, requiring the usual
hand tools, plus soldering iron and electric drill.
Factory installation, $15 plus shipping.

Model 34-NB 512 9["] Amateur Net

At your distributor or write to

R. L. DRAKE COMPANY

Dept. 359, 540 Richard St., Miamisburg, Ohio 45342
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Going to filter out that noise from your
car generator so that you can better enjoy
your mobile rig? Careful, or you may Kkill
your generator, too. It’s been known to
happen.

Since generators put out dc, it seems
reasonable that a little old capacitor (or a
little new one) across the output shouldn’t
hurt anything. But it’s a fact the output is
something more than pure dc, or you would
not be thinking about filter capacitors. Now,
when you put a capacitor across the output
you are shorting all that hash, noise, and ac
that the generator makes, straight through to
ground. Are you sure you want to do that?
See Fig. 1.

All dc generators are really ac generators.
You don’t see the ac because it’s rectified at
the commutator. But the commutator
doesn’t do a perfect job, and there is some
sparking there too, so that there is a lot of
noise power available at the generator ter-
minals.

In normal generator operation most of
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Don’t Kill Your Generator!

Jim Ashe, WIEZT

this power is dissipated in the car’s electrical
circuit, which has a fairly high resistance
compared to the generator resistance. But
when you put that capacitor across the
generator’s output, while the dc is not
affected, all that noise power is now dis-
sipated inside the generator — right in the
armature, as illustrated in Fig. 2. If the
generator is working hard anyway, perhaps
during mobile operation, the increased dis-
sipation may be enough to push it over the
edge. Result: you buy a new generator
armature.

But it’s not hard to avoid that trouble, if
a filter capacitor is needed. What if you add
a small resistor in series with the capacitor?
See Fig. 3. Now the ac is still provided with
the relatively easy route across the generator
terminals, but less power is dissipated since
circuit resistance in increased, and most of
the power goes into the outside resistor
where it does no harm. You get your
filtering, and the generator survives. Try it
this way, next time!

BYPASS CAPACITOR IS NEARLY
INVISIBLE AT AC S50 THAT
CIRCUIT LOOKS LIKE A SHORT

ADDED RESISTOR
FEW OHMS
SEVERAL WATTS

| 3

[ i 1 !
[ o ! i { ] | = 1
“w _ﬂ F O— |III Sl
n /
L AC PART - AC PART J AC PART i
G‘u OF DC RESISTANCE @ OF DC o @ OF DC T
GENERATOR OF CAR GENERATOR GENERATOR
WIRING
| O I o o
GERERATOR GENERATOR GENERATOR
EQUIVALENT EQUIVALENT EQUIVALENT
| CIRCUIT CIRCUIT CIRCWIT
Fig. 1. Equivalent circuit at ac of an auto- under normal conditions. At heavy generat-

mobile generator installation. Resistance of
car wiring is probably larger than that of gen-
erator by a factor of 2 to 5.

Fig. 2. If the car generator terminals are by-
passed with a good capacitor, they are short-
ed so far as ac frequencies and noise are con-
cerned. With reduced resistance greater cur-
rents flow, and the ac energy dissipated in
the armature is several times greater than
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or loads the armature may deteriorate rapid-
ly, or be destroyed.

Fig. 3. The simple solution. A small resistor
added in series with the capacitor reduces
currents and carries much of the ac dissipa-
tion outside the armature. A few ohms
should be appropriate, and checks may be
made by temperature observation or direct
measurement of armature noise and ac cur-
rents.
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The GT-930 by GALAXY

Based on the proven Galaxy V Mk 3 design . .. the GT-550 comes on stage with an
entirely new look. And under this beauliful new exterior Galaxy has packed 550
walls . . . the highest powered unil in its field. Henry Radio, always the first with
the best, is proud to introduce this fine piece of equipment along with an equally
fine line of accessories.

Come on in, look them over. Or write or phone. We'll send you delailed
specificalions.

GT-550, 550 watt transceiver $449.00
AC-400, AC Power Supply, 110/230 VAC, includes cables $ 89.95
G-1000, DC Power Supply, 12/14 VDC, Neg. Ground $125.00
RV-550, Standard Remote VFO provides dual frequency
control for GT-550 only $ 75.00
RF-550, 3000/400 watt Wattmeter/Antenna Selector
(Available after April 1) $ 69.00
SC-550, Standard Speaker Console, 5 x 7 speaker 8 ohm,
(AC-400 will mount inside) $ 19.95
Henrv Radio has a greal antenna package program . .. big savings. Write for literature.

EASY FINANCING « 10% DOWN OR TRADE-IN DOWN « NO FINANCE CHARGE IF

PAID IN 20 DAYS » GOOD RECONDITIONED APPARATUS * Nearly all makes & models.

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W&6UOU) BOB HENRY (WQ@OARA) WALT HENRY (W6Z N)
R e T W T T P S W N e B AW e e MM B AT we Vel B 7T Wt = T et Sl B 4T
CALL DIRECT USE AREA CODE
I | 4
Yy Radio Stores Butler . Missouri, 64730 816 679.3127
11240 W. Olympic. Los Angeles, Calif.. 90064 213 477-670]
931 N. Euchd, Anaheim, Calif., 92801 /14 772-9200

“World's Largest Distributor of Amateur Radio Equipment”
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Working DX Without

Six Elements

Obviously, you won’t work as much as
often as the fellow on top of Crow Mountain
with six elements, wide space, on a 100-foot
tower and a 2 KW rig.

But you and I have already learned to
adjust to that fact of life in our every day
competition with the “big sigs’.

The point is — you can work a surprising
amount of DX of all sorts with Q5 QSO’s if
you go at it right.

Many American hams do not venture into
the DX portions of the bands because they
feel that they are not well enough equipped
to work any DX. It ain’t necessarily so!

So you have only 90 watts and no beam
and very little chance of improving
either — you can still work DX and enjoy it.

Maybe we ought to ask, “what we mean
by DX, since not everyone means the same
thing.

Old Charlie on the mountain has nearly
300 countries confirmed now. To him DX is
another new country. “So what’s another
MP4 if you already have cards from each one
that counts?”’

But to most of us DX is that unique
satisfaction that is associated with calling a
fellow ham in another country, whether
3,000 miles away or 10,000 miles around
the globe, and hearing him come back with
that sweet sound that is our own personal
private call! And the thrill is apt to be all the
greater if we are operating with what we
know to be less than the ultimate in equip-
ment. A VQ9 on a beam or a quad is
satisfying to be sure, but on a dipole there is
an added dimension to the enjoyment.

By this I am not advocating that you use
anything less than the best combination of
equipment and antenna you can muster. The
six element beam is wonderful if you can
swing it, but my point is, you aren’t out of
the running if you can’t.

A word needs to be said about what is
meant by “working”’ DX too. For some
fellows it is an exchange of RST, QTH and
73’s. For others it involves a greater degree
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Joseph E. Taylor, KSPAC
6 Evergreen Court
Little Rock, Arkansas 72207

of getting acquainted as person with person.
Where you will want to find your own
maximum satsifaction is up to you alone.
Admittedly, it is harder to maintain a DX
contact than it is to get one. So your
percentages go down as your time in QSO
goes up. In effect each of us works out his

own pattern here.
CW or fone? Again we have to look at

plain facts. Your chances with lower power
and/or simpler antenna systems are better
on CW than on fone. A good receiver can
dig out and render copyable an extremely
weak CW signal that would be hopelessly
buried on SSB, let alone AM.

So, if you can do so enjoyably, you will
have improved chances of success in CW
operating. Don’t be overly worried if your
CW isn’t perfect and your speed is down. DX
operators are among the world’s best at
matching speeds. You will find fast ones and
slow ones and very nearly all of them are
patient, so don’t chicken out on this score.

O. K., so you are ready to try — now for
some concrete suggestions which will im-
prove your chances of success.

1. Check your rig thoroughly. The fact

that your power is limited doesn’t
mean your efficiency needs to be.
A weak driver tube may not make
much difference in rag-chewing in the
75 meter net. It may lose you many
contacts in DX operation. Try to make
sure your transmitter is at 100% peak
of efficiency. Make sure your signal is
clean and well keyed. Whatever your
final power rating, you don’t need to
lose any unnecessarily.

2. Go over your receiver with the same
kind of thoroughness. Any tubes that
even leave you in doubt about their
condition should be replaced. More
contacts are lost because of inadequacy
in receivers than in transmitters.

If your receiver could profit by the
added gain and the improved signal-
to-noise ratio of one of the newer
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preselectors, it is a fine investment.

If your major problem is lack of
selectivity, you may receive a good
deal of help from a Q multiplier.

[f your receiver is not stable it can be
fatal in DX work. The inclusion of VR
circuits or some approach to main-
taining a fairly constant temperature in
the receiver may help. Separate
switching which leaves the heaters on
at all times i1s a simple approach to this.

3. Give your antenna system a chance to
do its best. Make sure it is the best you
can arrange for a given DX band.

If the system is not rotatable, try to
orient it toward your favored direction
(s). For example, in the central United
States a dipole oriented NW/SE will
favor both Europe and Australia. The
direction of a dipole won’t matter
tremendously, but take whatever ad-
vantage you can get.

Remember that the longer your wire,
assuming it and the line are tuned, the
better.

Make sure your feed line is the best
you can get. Coax may be your easiest
approach, but compared to open wire
line it is not as efficient.

A tuner is not a necessity, especially if
you use coax, but it will more than
repay you for your effort and cost in
building or securing one.

4. Listen — Listen — Listen. Spend hours

on the bands you are interested in just
listening. See what bands are open
when, and to what parts of the world.
Find out what parts of the DX bands
will likely be best for you.
For instance, you may find less
crowding around 14,075 than around
14,010. For a signal which has its
limitations you may do better there
even though you hear more DX on the
lower frequency.

5. When you are going to call a DX

station who is calling CQ, be ready to
call the instant he signs. If you drag
your foot and hear another station
calling him you probably won’t call at
all. Assume that the same will bé true
of others. Get in fast.
Don’t call too long. After repeating his
call twice and your own twice, break
and see if he heard you. If he isn’t
answering, try two more of each. This
is much better than four repetitions to
begin with.
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6. Calling CQDX. Don’t be afraid to do it
but don’t overdo it. Remember your
signal needs an opening more than
repetition. Try to find a little gap
between signals. Call QRZ once and
sign your call. If there is no response
call CQDX twice and your call twice
and K. No more.

No fancy stuff —no “AR-K” — no
“DX pse KKK”. In general the DX
boys are good operators and they will
respond to good practice on your part.

7. Answering. When you get a response

keep your first transmission very
shorl. ... perhaps.. ...
XY9AA De KSPAC — R - GM OM ES
TKS CALL UR RST 559 — 559 QTH
LITTLE ROCK ARK — NAME
JOE — HW — XY9AA DE K5PAC — K
There is little point in repeating what
he got the first time, so unless his
signal is very weak, keep your repeti-
tions to a minimum. He will want his
report, your QTH and your name. The
rest can come in later transmissions.
Get your first round completed, then
get acquainted, if conditions permit,
and your friend wants to. If he wants a
short QSO, fine, keep it short. Your
last transmission can be friendly with-
out wishing “73’s, 88’s, gud luck, best
DX, and gud health’” to each member
of his family individually.

8. QSL’ing — If either of you really wants
a QSL then be prompt about it. If not,
“pse QSL” is not an essential part of a
QSO. He won’t have his feelings hurt if
you don’t ask him for one. If you
actually want it, O. K. If not, why put
him to the trouble and expense?

This article is written to convince the
ham — maybe you, if you've read this
far — that fun can be had in the DX aspect
of our hobby even without kilowatts and
beams.

This is not speculation nor theory. In the
past we have had quads and beams and |
thoroughly believe in them. But in our
present QTH the very best I could come up
with was a 100 foot long dipole fed with
open line into a home brew tuner. The rig
runs about 180 watts CW.

Frankly, I've had a ball working DX on
15 and 20 meter CW. Why not crank up
your rig, oil up the key and join me some

day soon?
.+ . KSPAC
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Fig. 1. The Short-Vee Antenna.

The short-vee antenna is an effective fix-
ed-position antenna because of its reasonably
omnidirectional pattern plus a broad direc-
tional characteristic in one direction. A sim-
ple definition for a short-vee antenna would
be a vee antenna with a leg length of no
greater than 100 feet or no greater than 2%
wavelengths, whichever is the shorter. Angle
between the two leg wires would fall be-
tween 60 and 100 degrees, Fig. 1. If the
legs are dimensioned and trimmed carefully,
such an antenna requires no tuner and per-
mits direct feed to the coaxial line between
antenna and transmitter.

The short horizontal vee antenna should
be made resonant on the desired bands. Do
so by making certain the legs are an odd
multiple of an electrical quarter wavelength.
Equations for determining odd quarter wave-
lengths are:

1/4 Wavelength = 2461
3/4 Wavelength = 7138/f e
5/4 Wavelength = 1230/f ;.
7/4 Wavelength = 1722
9/4 Wavelength = 2214 /f o

The practical electrical quarter wave-
length of the leg is somewhat shorter than
the above formula values. In most instances
for a short horizontal vee mounted at least
30 feet above ground, the shortening is ap-
proximately 6%. It is advisable to cut the
legs long and then cut back slowly to the de-

sired frequency using an antenna noise
bridge or swr meter. When using an swr
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Vee Antenna

Edward M. Noil, W3FQJ
3510 Limekiln Pike
Chulfont, Pennsylvania 18914

meter 1t 1s essential that the meter be placed
a whole multiple of an electrical hall wave-
length from the point where the transmis-
sion line is connected to the antenna.

Multi-Band Relations

An interesting relationship exists among
the odd quarter-wavelength dimensions for
various amateur bands. For example the leg
length for 5/4 wavelength operation on 135
and 7/4 wavelength operation on 10 1s ap-
proximately the same. Thus a compromise
leg length can be determined that permits
optimum operation on both bands, Fig. 2.
Furthermore an additional leg can be added
in conical fashion to obtain an odd quarter
wavelength operation on still another band.

MAKE LINE
WHOLE MULTIPLL
OF A/2

MA X
RADIATION

COAX
LINE
TO SET

Fig. 2. The 10-15 Short-Vee.
Matching is helped by using a compro-
mise length of transmission line which is a
whole multiple of an electrical half wave-
length on each band. In so doing the anten-
na resistance’is reflected to the transmitter
with little or no reactance. Thus the SWR
ratio can be kept below 1.8 to 1 without any
tuner at antenna or transmitter. This ex-

pedient permits fast band changes.

10-15-20 Short Horizontal Vee

Still another advantage of the short vee
antenna 1s its himited space requirement. A
practical version of this antenna stvle s
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Fig. 3. The 10-15-20 Short-Vee. e

given in Fig. 3. It serves as a fine antenna on
10-15-20 meter sideband. One pair of legs is
cut to 56’. In so doing resonance is estab-

lished on both the 10 and 15 meter bands.
The second pair of legs is cut somewhat

shorter to 51’27, operating as a 3/4 wave-

length resonant leg on 20 meters.

The two pairs of legs are brought together
at the apex and connect to the coaxial trans-
mission line. The legs fan out from this
point in conical fashion, Fig. 3, and have a
separation of approximately 10 feet at the
far end.

The apex angle was made 80°. The total
length of transmission line from antenna to
transmitter can be made any whole multiple
of 45 feet. (The 45-foot figure takes into
consideration optimum operation on the

three bands and the velocity factor of 0.66.)

A line that bisects the small angle of the
vee is the direction of maximum radiation.
For the short vee antenna it is quite a broad
beam. At the same time there are additional
lobes that provide omnidirectional radiation
as well. Thus the antenna support positions
can be selected to obtain maximum radia-
tion in some preferred direction at the same
time you can obtain acceptable all-direction
radiation as well. It is not a high gain anten-
na but does give you that extra boost in
some preferred direction.

Along the east coast such an antenna
~ could be erected with its maximum direction

south toward South America. At the same
time it would provide good omnidirectional
stateside coverage. If you have a WAS need,
the maximum direction can be toward the
west. At the same time you would have
good north and south coverage. You may
wish to beam it toward Europe, always
ready for good openings. At the same time
you have good stateside cnveragu._  W3FQJ
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yourself! No

WHAT IS
THE BEST
ANTENNA
HEIGHT
FOR DX'ING?

70 feet
(for 20-15-10M)

WHAT IS
THE BEST
WAY 10
GET THERE!
The

HEIGHTS

Aluminum Tower
*so light you can
put it up all by

climbing, no jin
poles, no heart
attacks.

*A 64 foot tower
weighs only 140 7£
-+ hinged base
fits any rotor
costs under
$350
no painting
no rustin
doesn't depreci-
ate like steel.

+++ ++

SEE YOUR LOCAL DISTRIBUTOR
OR WRITE

FOR COMPLETE INFORMATION

HEIGHTS
MANUFACTURING CO.

4226 MAYBURY GRAND
DETROIT, MICHIGAN

Area Code 48208
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The Little Wonder

Every new QTH for the typical ham brings
its own antenna problems. Returning to col-
lege to pursue additional graduate studies
brought the age-old problem of how could I
affix an antenna to a college dorm and not
come under the watchful eye of the college
authorities? The “Little Wonder” and an
antenna tuner was the answer to my prob-
lem.

The basic idea came from an AFMARS
antenna presently being used by some of the
Texas members. This antenna is a normal
40-meter dipole with a coil at each end. The
coil consists of 197 turns of No. 12 nyclad
wire, close wound on a one-inch stock. It is
tuned with a 48-inch pigtail which tunes
3311 kHz with a 1:1 SWR, with the ability
to have a full-size 40-meter dipole for 7305
and the amateur use as well. (1 inch equals
50 kHz on the pigtail.)

The ““Little Wonder’’ gets its name from
the fact that it is a little wonder that the
“Little Wonder™ works. My first contact on
40 meters was a W3 in Pennsylvania, with a
barefoot KWM?2 at ten o’clock on a Saturday
night and with the ““Little Wonder™ leaning
against a wall in the kitchen location of my
“ham shack.”

Construction is simple and all parts can be
purchased locally:

1 3/4” hard drawn copper tubing 31"
(junk yard, Sears, etc.)

1 3/4” hard drawn copper tubing 43 3/4”
(junk vard, etc.)

4 6/32 17 brass bolts and nuts

1 36" oak dowel rod (fir will work, but
oak is stronger)

1 roll of plastic tape

1 55 feet of No. 12 nyclad wire (motor
rewinding shop)

1 single-wire feedline to run from Little
Wonder to antenna tuner...] used 8’, 33°, and
59’ (when it comes into the room it could be
hot with rf, so use a rubber or plastic coat-
ing on this section). [ have found the 59’
to work best with the Little Wonder about
35" up on top of a TV mast; however, at
school the Little Wonder sat on the window
ledge—so who knows?

2 3/4” bar stool rubber feet

1 24x1"" plastic water pipe to cover coil
after assembly
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Eddy Shell, W5ZBC
1209 Holiday Place
Bossier City, Louisiana 71010
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R THE AIR

The Little Wonder

How to construct: Drill a small hole in
the wooden dowel 8’ from one end. Twelve
inches of No. 12 nyclad wire is pushed
through the small hole. One person holds the
55 feet of No. 12 tight, and the second person
starts turning the dowel rod until 197 turns
have been made. A second hole is then drilled,
and the other end of the No. 12 wire is put
in this hole. Friction and the bend of the
wire holds the coil in place. The dowel-coil
assembly is pushed into one end of the
43 3/4° tubing, and the other end of the coil
1s pushed into one end of the 31 3/4" tubing.
A 6/32 hole is drilled through the tubing and
dowel and a 6/32 bolt makes a mechanical
connection of the tubing to the pigtail of the
coil. A third hole is drilled opposite the coil
in the end of the long tubing, one inch from
the end. A 6/32 bolt is placed in this hole
for the single-wire feeder to be attached. The
over-all length of the Little Wonder is 7°5”.
Rubber bar-stool feet are then placed over
each end of the Little Wonder to keep out
the weather, and the coil section is taped for
the same reason. Attach your feedline and
work the world.

How to tune the “‘Little Wonder”: The
best method of tuning the rig is to tune the
unit intoa 50-ohm load and then connect the
antenna tuner. (Do not tune the rig.) The
antenna tuner is tuned for 1:1 SWR. (A Vi-
king Match Box will work fine: or make your
own.)

‘How does it work? I am on the air with a
lone KWM2 from 3311 kHz to 28 MHz, and
without it I'd be QRT for the nine-month
period. Trust you will be on the air soon with
your own “‘Little Wonder.” ...W5ZBC
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—ReAL/stic_ DX-150 ..« RECEIVER

Get more receiver than vou payv for: 11 front panel controls, 12" 4" slide-rule dial in five colors,
continuous coverage from 535 KHz to 30 MHz including illuminated electrical bandspread for
160-10 meters (ham and CB), separate logging scale, sensitivity good to 0.54V at 30 MHz, Standard
AM reception. a product detector for SSB/CW. fast and slow AVC. variable pitch BFO. cascade
RF stage, noise limiting in both the IF and audio stages, Zener stabilized so usual warm-up drift
is virtually absent, OTL audio, illuminated “S" meter, built-in monitor speaker plus front panel
jack for external (optional) matching speaker. Uses over 30 semiconductors — no tubes, no
nuvistors — it's 100w solid state! Obsoletes tube receivers and their warm-up delay, banishes
dependence on house current to stay in operation. If current fails or isn't available, the DX-150
runs up to 100 hours on 8 “D" cells. It will operate from a car’s cigarette lighter or any 12 VDC
negalive ground mobile or base source. A 117 VAC power supply is built in, of course. The
NX-150 is a husky brute: 14% x 9% x 6%2” with a massive brushed aluminum extruded [ronl
nancl. solid melal knobs, grev metal cabinel, 14 pounds of quality. 1109
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Easy Tuning of the

Multi - Element

Perhaps the most perplexing and one of
the most controversial problems facing the
builder of the multi-element quad is element
length or tuning. There are many various ar-
ticles on quads each having an individual for-
mula for element lengths or method of tuning
and matching transmission line to driven ele-
ment. Basically, there appears to be two
methods of approach. Compromise tuning
for broad banding or ““on the button’ tuning
for maximum efficiency over a smaller band-
width.

Since 1958, when 1 first erected a four
element quad, many, many man-hours have
been spent making measurements with recei-
vers several miles away, field strength meters,
vswr meters, impedance bridges, and grid dip
meters. At that time, there were no fiber-
glass poles, mounting hardware, or any other
information available on multi-element quads.
It became necessary to find a more or less
foolproof method of tuning and matching
for maximum energy transfer, with a mini-
mum of effort and with equipment available
to the average ham. With these points in
mind, I set out to find that method.

Several methods were tried over a period
of time. In each case, the vswr over the en-
tire band looked good from the transmitter
end —with one exception—the driven element
was always reactive. It should be well known
that the reactive component of any antenna,
whether inductive or capacitive, does not
radiate, in addition, the standing waves along
the transmission line are not at the same point
as they would be with a pure resistive load
mismatched to the transmission line in the
same degree although reactance is also mea-
sured in ohms. The proximity to surrounding
objects does not affect the closed loop of the
quad as much as it would a yagi type antenna.
Work may be done on the quad much closer
to ground level (15-20 feet) if allowance is
made for a frequency rise of approximately
25 to 50 kHz at 14 MHz when the antenna is
put back to forty feet or higher. Therefore,

32

David S. Traer, W4AZK
625 8th Street, South
Naples, Florida 33940

Quad Antenna

the quad should be tuned to a lower frequen-
cy to eventually come out at the design fre-
quency unless all tuning is done at the final
antenna height.

One factor that may be difficult for some,
is that all elements must be made accessible.
If not accessible from your tower or pole, a
temporary 2x4 may be set in the ground high
enough to put the boom of the quad at least
fifteen feet above ground level. An allowance
of 50 kHz should be made at this height.
Should the diamond configuration be used,
a slightly higher temporary pole would be
necessary. From my tests there has been no
noticeable difference between the diamond or
the square configuration. Some may argue
that the two high current points in the diam-
ond configuration, being farther apart, would
tend to increase the gain. Theoretically, this
may be true, but no measurable difference
has been noted here.

Let’s take an example of a twenty meter
four element quad in the square configura-
tion to be tuned to a design frequency of
14250 kHz. Tuning to be done at a minimum
height above ground. First, one must buy,
beg, borrow, or build the following equip-
ment: grid dip meter, vswr meter, antenna
scope or impedance bridge, and one friend a
mile or more away. The station receiver, of
course, is also a must. You may use any of
the convenient formulas as a beginning be-
cause in this case we are not interested in the
length of wire as measured in feet and inches,
but the results as measured by our equip-
ment. It i1s always better to have more wire
than needed as it is quite easy to cut off any
excess. Some use number 10, 12 or 14 solid
copper wire, some aluminum clothes line
wire, or seven strands of number 20 or 22
plain old antenna wire; which is available at
most all wholesale houses. There are now
many construction articles on multi-element
quads so we will not delve any further into
that region.

String the wire and place all elements on
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the boom, shorting all loops so that you have
completely closed loops. No transmission
line is attached as yet. Grid dip the driven
element to approximately 14200 kHz. You
need not try to be too accurate at this point.
Attach your 52 ohm coax to the driven ele-
ment and to your receiver. Now have your
friend transmit a weak signal at 14200 kHz.
Adjust the reflector element for a minimum
signal from your friend’s transmitter. You
will note a definite null on the S meter of
your receiver as you tune the reflector. A
small stub of six to eight inches may be left
for final adjustments. Cut off all excess wire,
leaving the stub shorted. An electricians
“bug” does a fine job as a shorting “bar.”

Now let’s insert a 52 ohm vswr bridge at
the feed point of the driven element. Turn
on your exciter at the lowest power possible
to get a full-scale reading on your vswr meter.
Adjust the driven element length for mini-
mum reflected power. This reading will pro-
bably not go to zero reflected power due to
the inductive reactance introduced by the
reflector. Leaving the vswr meter “‘as is’ at
its minimum reading, adjust the first director
(the one nearest the driven element) to fur-
ther reduce the reflected power reading. This
may or may not go to 1:1. If not, tune the
second director in the same manner. The
second director will have less effect than the
first director on the reflected power. Proper
tuning of the two directors with their capa-
citive reactance affect on the driven element
will cancel the inductive reactance of the re-
flector leaving as near as possible a pure re-
sistive load at the driven element. Remove
the swr bridge and, using the antenna scope
or impedance bridge, measure the feed point
impedance. Should the swr meter have indi-
cated zero reflected power upon completion
of the tuning of all elements, the impedance
measurement should have indicated 52 ohms
nonreactive on the impedance bridge. In
other words, the impedance bridge should
null completely at 52 ohms indicating a non-
reactive load. In the case of .1 wave length
element spacing the impedance should meas-
ure about 50 ohms or lower. With .125 to
.25 wave length element spacing between 50
to 75 ohms; .2 up to .3 about 75 to 100
ohms. Assuming that your impedance meas-
urement came out around 52 ohms continue
with the following. If the impedance is either
higher or lower than 52 ohmes, it is necessary
to now use whatever matching method you
prefer. Again an example: assume the driven
element swr would not zero after all adjust-
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ments, and the measured impedance was in
the neighborhood of 100 ohms. A simple
quarter wave section of RG11U (75 ohm
coax) may be attached to the driven element
and all further adjustments made with the
swr meter inserted at the junction of the 75
ohm quarter wave matching section and the
52 ohm coaxial line to the transmitter. Re-
peat the previous adjustments, starting with
the reflector and the help of your friend, ma-
king only slight adjustments to the reflector
as needed. All other adjustments should re-
quire only a “touch up.” The above proce-
dure is true regardless of element spacing as
the phasing of parasitic elements is governed
by the length of the elements for a given
spacing.

Should the impedance be lower than the
transmission line a Gamma or hairpin (Beta)
match may easily be used. Refer to such ar-
ticles or the handbook for adjustments, etc.
Should the antenna impedance be larger than
the transmission line use a quarter wave
matching stub. The quarter wave matching
section is preferred because of ease of con-
struction. The Gamma or Beta match may
also be used with the driven loop closed, but
more time would be required for proper ad-
justment. The matching section is simply an
electrical quarter wave transformer made
from coax cable of a different characteristic
impedance following as near as possible the
result of the formula: The square root
of the load impedance times the charac-
teristic impedance of the transmission line.
Zt1=VZy x Zg where Z7 = characteristic im-
pedance of the coax for the quarter wave
transformer, Z; = antenna or load impedance
and Zg = source impedance or the character-
istic impedance of your transmission line.
Should the load impedance be within a few
ohms of 50, the transmission line may be
connected directly to the driven element or
through a one to one balun.

While the antenna is still lowered, make a
bandwidth test with the swr meter at the feed
point of the driven element or at the trans-
mission line end of the matching section with
low power fed to your transmission line from
your exciter. Make swr measurements every
50 kHz and plot the curve on graph paper.
Do not become alarmed if the swr rises very
sharply at the low end of the 14 MHz band.
The CW portion may still be used with the
antenna tuned for the phone portion, al-
though the efficiency does diminish. This
is ““on the button’ tuning so the reactance
will be negligable over the phone portion of
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the band. If you use both phone and CW, it
might be well to make the design frequency
near center of the band. Likewise, the de-
sign frequency may be made in the CW seg-
ment if you desire. Getting back to the swr
measurements, you will note that at the an-
tenna, or the base of the matching section, if
one is used, the reflected power is nil across
the greater portion of the design frequency,

making the frue swr unit. Next remove the
swr meter from the driven element and recon-

nect the transmission line. There is no need to
cut the transmission line to any particular
length—just use random length to suit your
purpose. Insert the swr meter at the transmit-
ter end next and again make the full swr met-
er measurements across the band every 50
kHz as previously done with the swr meter at
the antenna. Again, plot the curve on graph
paper and note the similarity of the curves.
Due to a multitude of factors, the transmitter
end of the transmission line swr readings will
tend to be somewhat lower at the band end
extremes.

A dummy load may be substituted for the
antenna. Heath’s “Cantenna’ is a good and
inexpensive one. The Waters dummy load
power meter is excellent, but more expensive.
An rf (thermo-couple) ammeter in the trans-
mission line at the transmitter is worth its
weight in gold and much more preferable to
an in-line swr meter at the same point. Good
Western Electric and G.E. rf ammeters may
be purchased on the surplus market for less
than five dollars. After tuning and loading
the transmitter to either the dummy load or
the antenna there will be no change in trans-
mission line current when switched from one
to the other and no retuning of the transmit-
ter should be necessary. This indicates as
nearly as possible with available equipment
whether your antenna is nonreactive or near
pure resistive. If a Bird Model 43 in-line

mark 2

oscillator/monitor

® makes an audible tone to monitor
the RF of any CW transmitter from
IOMw to | Kw & 100Kc to 1000Me,
using only an 8" pickup antenna.

® can be self-triggered for code
practice or the testing of solid

state components and circuits.

® aids in tuning up & testing RF
oscillator ard power circuits.

@ 4 transistor, 2 diode circuit,
speaker, tone adjust, AA pencell,
test leads, B" ant., & magnetic base. ] 495 complete,

® cabinet is 16 gauge black & clear
anodised aluminum, 3.4 x 2.3 x 1.2"
US made & guaranteed for | year. sold by mail only

JamesResearch comg ykdepi AR-M
11 schermerhorn st., brooklyn ny. 11201

ppd usa & can.
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wattmeter or equivalent is available, some in-
teresting overall efficiency measurements may
be made. Insert the wattmeter at the antenna
feed point and adjust the transmitter to a
given plate power input. On all further
measurements keep the transmitter adjusted
to the same power input. At frequencies near
the design frequency the antenna is nonreac-

tive and there is no reflected power and the
overall efficiency is indicated. For instance,

we adjust the transmitter to 500 watts dc in-
put, the wattmeter indicates no reflected
power and forward power reads 300 watts
(with grounded grid amplifiers and 100 watts
of power output from the exciter, the final
amplifier should be adjusted to 360 watts
input as the output from the 100 watts from
the exciter should appear in the output to the
transmission line). The overall efficiency
from plate power input to actual power out-
put to the antenna would be 60%. This in-
cludes normal transmission line losses, impe-
dance transfer from final amplifier, etc.
This percentage may seem high, but is quite
attainable with good linear amplifier design
and proper matching of transmission line to
a resonant antenna. Now tune the transmit-
ter to the same power, but to frequencies at
which the antenna is nonresonant. Nofe the
difference in forward power and reflected
power. Subtract the reflected power from the
forward power and figure the efficiency
percentage. Make these same percentage
measurements every 50 kHz over the band as
was done with the swr curve. That does it!
There lies the reason why it is still preferred
to have an antenna with less frequency excur-
sion and higher efficiency than one of a com-
promise nature.

The preceeding procedures are not inten-
ded to be the “‘ultimate’” but will afford the
“working ham™ a less expensive and time-con-
suming method of getting the most from his
multi-element quad antenna. Although the
reference is to a four element quad on a
thirty foot boom, the same approach may be
used with a two or six element quad. The
forward gain and F/B ration will be as good if

not better than the average when tuned in
this method.

Work has been going on for more than
three years to broad-band a multi-element
quad and yet retain a minimum reactive load
over the entire band. Success seems just ar-
ound the corner, but the last ten years work-
ing with the multi-element quad has taken
its toll.

W4AZK
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”n.l/ey TR/;
With Patent Approved’ Classic Feed System

You’ve been hearing about the Classic Feed System and
iIts phenomenal success in three-element configur-

= ations. Now-—in response to repeated requests—this
¥ revolutionary new matching system, Balanced Capacitive

| Matching, has been incorporated into the original six-
N /4 element configuration of DX-proven TA-36 to create the
4 1 new Classic 36. This tri-band beam, rated for maximum
iBamg |egal power on10, 15, and 20 meters, features the Classic
| coax-fed balanced element for more efficient beam per-
formance, increased bandwidth, and maximum gain.
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As the |atest addition to the world-famous Mosley Trap-
Master line of amateur antennas, the Classic 36 offers:
frequently-imitated, never-improved-upon Mosley Trap-

Master Traps; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant
Trap Circuits; weather-tested Trap-Master construction.

Satisfied TA-36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

The Mosley name is your guarantee: Mosley builds quality
antennas and stands behind them. Write factory

direct for complete specifications and performance data,
including VSWR curves and gain figures.
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The Antennascope —

W. R. Carruthers, VE3CEA
256 Alexandra Avenue
Waterloo, Ontario, Canada

An Effective Tool

There are two types of antennas, com-
mercial and amateur. A commercial antenna
is generally designed for one frequency, has
many acres of ground around it, no obstruc-
tions and miles of heavy copper cable buried
underground to provide an ‘“‘effective”
ground. These antennas work as de-
signed — very well. The amateur antenna, on
the other hand, is just that — an amateur
design and construction.

This antenna is subject to all ills, roof
tops, buildings, trees, TV masts, house elec-
tric wiring, telephone wires and what not.
It’s a wonder they work at all! But they can
be made to work and thousands of amateurs
make them work. They make them work by
pruning or lengthening the feeder cable and
by using an antenna coupler. These are
always empirical steps, the ““let’s cut and try
and see what happens” method. How much
better it would be, and a time saver too, if
we tested our antenna systems electrically
and knew what was happening and then
could take intelligent action to put the
whole antenna system into resonance.

This fact is well known — an antenna can
only accept power and radiate properly
when it is operating at its resonant fre-
quency. This is no problem for the com-
mercial people who operate at one fre-
quency. The amateur, however, wants to
“roam the band™ and may wish to operate
over frequencies hundreds of thousands of
cycles wide, even megacycles wide. How can
he do this with a fixed antenna system? The
answer is, he can’t! But he can construct an
antenna system for a certain frequency and
take the penalty of reduced radiation when
he moves far away from it. However this
actually works very well, because each ama-
teur has his own particular part of a band in
which he likes to operate — and his friends
tend to stay there too. On this particular
spot, the amateur works diligently to “‘put
out a good signal’

The question arises — how can we make
sure our antenna system is radiating well at
the particulat frequency we wish to use?
One answer is to use electrical test equip-
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ment to show us what is happening on the
whole antenna system, which includes the
antenna and the feed line.

One of the most useful devices for this
purpose is the rf bridge, generally called the
Antennascope. Basic circuitry and values
were described by WA1CCH in the January
1968 issue of 73 Magazine, page 21A. It isa
simple device, inexpensive to construct and
very effective in results. It is usually
powered by a grnd dip oscillator. Such
bridges should be used at the junction of the
feed line and the antenna and will show the
resonant frequency of the antenna itself and
the radiation resistance at the feed point.

Making such measurement up in the air is
a difficult thing for the average amateur and
impossible for those whose antennas are
supported at the ends. If we are willing,
however, to accept a small degradation in
results, we can use the rf bridge at the
station end if we have a half wave, or
multiple of a half wave, feed cable. At every
half wave point on a feeder cable the voltage
and current vectors are in phase, which
simply means that the electrical condition
seen at the end of the cable is repeated every
half wavelength in the cable. We can use the
rf bridge then, at the station end of the feed
line, if we are willing to agree that the results
will not be 100% but reasonably close to it.
The results will be affected by all the various
factors that affect amateur antenna reso-
nance and these effects may give us some
peculiar results, but they can be overcome
and the final results may be quite valuable to
us.

Let me give you an example to illustrate
what I'm talking about and to show you
how effective the use of the rf bridge can
be: —

A friend of mine constructed a 40 meter
inverted V antenna, held at the feed point
40’ up on his beam tower, 66’ legs down to

supports which held the ends about 8’ off
the ground. Feed line was 100’ of Twin

Amphenol cable, velocity factor .68. The
antenna was difficult to feed, swr was high,
radiation was poor. He asked me to have a
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look (electrical) at it. 1 took my grid dip
meter, rf bridge and vtvm.

The first thing done was to check the
feed line length. 1/2 wave length at 7.1 MHz
was 492 x .68/7.1 or 47.1 feet. Two 1/2
wave lengths (to get into the station) would
be 94.2 feet.

The first conclusion was that the feed line
was 5.8 feet too long.

Next Test No. 1 was made using the rf
bridge with results as shown in Fig. 1, the
results being shown in table form and also
plotted in graphical form.

F MC ROHMS 125
7.0 55
7.1 80
7.2 1o
7.3 "ns 100
B
= ?5
[ =]
’
50
”
e
7
-'J"
gt 25
| 1 ¥ 1
8.6 T 8 9 7.0 A 2 3
F MC
Fig. 1. 100’ Feedline Test No. 1.

It was obvious from this graph that the
antenna system was resonating outside the
band as shown by the dotted lines. This test
was repeated and the results were taken
down to 6.4 MHz. They showed the system
to be resonant at 6.6 MHz.

Test No. 2 was made next using the feed
line cut to 94.2 feet. Fig. 2 shows the
results.

F MC R OHMS 00
7.0 48

T.05 51

7.1 69

7.2 80 2 e
7.3 1"s x

30

T0 A - .3
F MC

Fig. 2. 94.2' Feedline Test No. 2.

It was obvious the resonant point of the
system was rising.

Test No. 3 was made next, cutting the
feed line to 91.2 feet long. Fig. 3 shows the
results.
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F MC R OHMS mu.l
7.0 43
1.1 46
1.2 76 7% 4
7.3 8l w

S

S0

25

1.0 A

2

F MC

Fig. 3. 91.2' Feedline Test No. 3.
The resonant point was rising, but not far
enough yet.
Test No. 4 was made using the feed line
cut to 88.2 feet long. Fig. 4 shows the
results. It was obvious that we were very

F MC R OHMS 100
1.0 45
7.05 47
7.1 51
7.2 60
7.3 L4-]

OHMS

75
50 _/

25

7.0 A e 3
F MC

Fig. 4. 88.2" Feedline Test No. 4.

close to the resonant frequency of 7.1 MHz
which my friend wished to use.

Test No. 5 was with 85.2 feet in the feed
line. Fig. 5 shows the results.

F MC R OHMS 100

T.0 78

T.1 6l ——————= BAND —_'1

T.2 60 ' -
1.3 66

?5‘\_—/ f"‘

S0

OHMS

25

70 A . .-
F MmC

Fig. 5. 85.2' Feedline Test No. 5.

Test No. 6 was with the transmitter (300
watts CW) and antenna coupler connected.
There was no trouble in loading and no
trouble in balancing the coupler to obtain an
swr of 1 to 1 ratio.

The results on the air were interesting,
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5/9+ reports to the Eastern half of the
U. S. A., 5/8 reports to Germany etc. Con-
clusion: The results shown above are not
precise, nor can they be expected to be
precise. There are too many unknown fac-
tors entering the electrical picture, such as
those which required a shortening of the
feed line, in this example, to somewhat less
than a half wave length. But the bridge
showed us the overall picture and suggested
what was required to be done. The on-the-air
results show that it was giving us a good
picture and a result that was very satis-
factory for my friend’s needs.

Why not construct an rf bridge and check
you own antenna system? [ suggest it will
pay off and be very informative to you,
showing you what your antenna system
looks like electrically and what to do to
bring your whole system to the resonant
frequency you wish to obtain. ... VE3CEA

Short Cut to Matching

In building an inexpensive, short space,
two element beam for twenty meters, con-
siderable difficulty was met in obtaining an
acceptable match from the feed line (RG-58)
to the center coil of the driven element (link
coupling method...ref. Radio Amateur Hand-
book, three element beam for twenty meters).
The initial set-up is shown in Fig. 1.

RGS8 FEED DRIVER

3 ¢ 43TURNS
—

LINK COUPLE

DIRECTOR
42 TURNS

Fig. 1. Link coupling as in the original set up.

After initial tweaking, the best VSWR ob-
tained was a disappeinting 3:1. Varying fac-
tors such as changing the number of turns,
spacing of turns and antenna height resulted
only in increasing the VSWR.

Further thought and many aggravating
tripsup and down the ladder resulted in a de-
cision to use an old approach to the problem
by going to the ““Gamma Match™ method in
Fig. 2.

The Gamma match was accomplished by:
1. Tying the shield of the RG-58 coax to the
center turn #21 of the 43 turn center coil of
the driven element and,

2. Connecting the coax center conductor to
the 31st turn on the coil. This gave a starting
point of 5:1 VSWR.

With a little hint from the handbook, a
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RG S8
C o— 1

—— ADJ.

!

{ GAMMA MATCH)

Fig. 2.
Match.’’

Using the ever popular “"Gamma

140 picofarad capacitor was dug out of the
“junk box’ and inserted in the coax center
conductor line...going to the tap on the coil
as in Fig. 3.

43 TURN
CENTER COIL

DIRECTOR
RG58 COAX SRIVEN e
( ELEMENT
ADJ.
140 UUF t
Fig. 3. Adding capacitor for best match.

The capacitor was set at several different
positions and minimum of 3:1 was obtained
at a max capacity setting. This appeared to
be little headway for all the trouble, but past
experience pointed to the possibility that the
antenna height was a remaining variable not
yet changed. A little experimentation with
antenna height (more trips to roof) showed
best results with it raised just five feet.

A check of the VSWR bridge showed a
rewarding 1.5:1 for all our efforts to obtain

a match.
Bernard Oliver, K6CZ)J

Di QUIZ

OK, you DX’ers, how are you on pre-

fixes? Score five points for each correct pre-
fix. We are in Africa this trip.

Congo Republic of
Republic .. ... Guinea ...
Republic of the Uganda «&F B Ex. ..
Conge. - o YL Ryvanda o010
553 5 e Ry 1 INFOEMD T e
Central African TROZEDIA. . s
Republic ... . Gaabop ) 1Y S
Nenepalys s ot fy, Spanish
Cabindt Guinea. - aa
Fernando Mauritania  ........
oy A ST L liesotho . . ' o
Lavbap. o i Mozambique ...
Eadi F ey s Botswana ...

Youll find the answers on page 50 No
fair peeking until you've committed your-

self to good guesses.
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ROHN, as the largest tower man-
ufaoturer in the United States,
provides outstanding com-
mercial quality equip-
) P4 ment for amateurs.

o ’
‘::g_u.!h We're best known

: . S
in this field for our &

crank-up, fold-over and %ﬁg
#25G towers. Like all our big
commercial towers, they're hot-
dipped galvanized after fabrication
according to EIA specifications. We also |
make commercial hardware and accessor-
ies amateurs use, too, and it's all designed |
with an understanding of your needs, par- |
ticularly in the area of quality. And don’t |ix
overlook our constant search for new ideas, |IX
processes and products — just for you. X
Keep an eye out for the ROHN name. It’s |

well worth your while.

roun. THE

E <
4 &ﬁi‘.:._ :
NA .
N Fia

."'l-..
1,

T S

SIS
Home Office — Factory \\i S
P.0. Box 2000, Peoria, Ill., U.S.A. 61601 S D
Phone 309-637-8416 TWX 309-697-1488

ROHN.

Systems Office —
Box 877, Richardson, Texas 75080
Phone 214-AD1-3481

Western Office
310 Quincy Street, Reno, Nevada 89502
Phone 702-322-9300

Eastern Office

P.0. Box 2101
Hanover, Mass. 02339
Phone 617-826-2511

Southern Office
P.0.Box 6537, Birmingham, Ala, 35217
Phone 205-841-1789
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Two on Top

Peter A. Lovelock, W6AJZ
235 Montana Avenue
Santa Monica, California 90403

Those of us restricted to using top-loaded
verticals on 75-80 meters for fixed station
operation, are apt to regret the narrow band-
width inherent in this type of antenna. So it
was with my Hustler 4-BTV, which performs
fine over as much as 150 kHz in any selected
part of the band, but limited my operation
to either SSB or CW for a given adjustment.
Since I like to work 80 meter CW DX and
also ragchew on 75 meter SSB, there just had
to be a better solution than lowering and
raising the antenna each time I got a yen for
the alternate mode of operation.

There was, and it was as simple as instal-
ling two top-loading coils—in my case the
Hustler type RM-75.

This was accomplished by fabricating a
suitable mounting bracket out of 17x'%4”
aluminum stock, as shown in the figure. The
two “‘ears,” 45 degrees to the center mount-
ing surface, permit the two coils to be moun-
ted physically 90 degrees to each other, min-
imizing intercoupling. The bracket is moun-
ted by the center hole to the 3/8"-24 stud
atop the 4-BTV, on which a single RM-75
loading coil is normally attached. The stud

- — 2 | .'"———Hl
N e T R e -
o |
f,.-"’ iJ___i %
& ) _\
» / ;
SIDE VIEW N, 2

Fig. 1. The mounting bracket for two RM-75
loading coils.

40

View of the antenna in use.

being only about % long required filing
down the bracket thickness to 1/8"" at the
mounting point, in order to secure the brack-
et with a 3/8-24 nut. 17'x1/8" stock is also
available, but it was felt this would be a bit
flimsy, causing the “‘ears” to flap in a stiff
breeze, with detrimental affects on resonance
and loading. - Anyway, both kinds of stock
are to be found in the *Do It Yourself™ al-
uminum rack in well equipped hardware
stores. The coils are attached with 3/8-24x4”
bolts using washers, plus a split lock-washer
to take up the extra bolt length and ensure
that the coils won’t come loose.

The pictures show the finished product.
One coil is resonated by it’s whiplet to 3900
kHz and the other to 3550 kHz. The anten-
naresonates and loads with low SWR at both
frequencies with no interaction between the
coils, and I can now enjoy operation on my
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PRESENTING THE ALL NEW

ALL BAND TRANSCGEIVER
PREAMPLIFIER
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= 6 THRU 160 METERS = FEEDS 2nd RECEIVER

Model PT, with built-in power supply, transfer relay, connecting
cables, wired and tested. Amateur Net ...................... $59.95

= A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

= A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as

muting It. AMECO
DIVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N. C. 27608 l

o

PR 22 LN -p?,.f&?‘,‘;!?g Az 4
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grviae o

Mounting details showing the two "'ears.”’

two favorite sections of the band without
roof-climbing. The assembly easily withstood
recent 55 mph wind gusts.

Of course, this principle can be applied to
any similarly top loaded vertical, with a suit-
ably made bracket. Hmmm! If I made a
bracket with ears parallel to the mast, I could
mount more than two coils, horizontally,
and 90 degrees to each other, giving me addi-
tional band coverage. Who is going to be first
on their block to have “four on top?” or
even five? ..W6AJZ

MAY 1969

“Blimey! No wonder |'m not copyin’!”’
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John J. Schultz, W2EEY/1
40 Rossie Street
Mystic, Conn. 06355

Some basic methods are described for
measuring antenna gain using a reference gain
antenna as well as methods that can be used
when a reference antenna is not available.
Even for those who do not plan to use the
methods described, reading and understand-
ing them will provide a better insight into the
meaning of an antenna gain figure. If one
likes to experiment with antennas, either
building arrays or experimenting with new
forms, a continuing problem is how to mea-
sure the gain of an antenna. Of course, the
proof of any antenna will always remain 1in
how it performs in actual operation. Also,
gain is just a number and by itself doesn’t
convey any information about the overall ra-
diation pattern(except to say that it is formed
in some directive manner). Nonetheless, it is
often handy to be able to talk about some
gain figure for an antenna.

One can estimate gain by using a new an-
tenna in the same mounting position as an an-
tenna of known gain and comparing many
signal reports, switching back and forth be-
tween the two antennas, to obtain some
reasonably meaningful gain figure for the new
antenna. The procedure can be rather tedi-
ous, however. This article describes various
ways by which the gain of an antenna can
be more accurately measured, whether one
has an antenna of known gain available or
not. Because of physical restraints and the
interference produced by atmospheric noise,
the described methods work best with VHF
antennas. However, with care, the methods
can be used with well elevated high-frequency
antennas. Another way to check the gain
capabilities of a proposed high-frequency an-
tenna design would be to first construct a
scaled VHF model of the antenna. Such a
model is also very useful to study the impe-
dance and matching conditions necessary for
best antenna performance.

Basic Method

Fig. 1 illustrates the basic equipment setup

which 1s necessary to measure antenna gain.
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POWER

TRANSMITTED On A .
+H 507 (575)

Measuring Antenna Gain

POWER
RECEIVED=
POWER
E"T TRANSMITTED X

N

TX RX

Fig. 1. Basic free-space transmission form-
ula between antennas. Antennas are in the
same plane and the transmission line between
the equipments and antennas have negligible
loss. Loss, if present, can be included as a
scaling factor (i.e. a total line loss of 2.5 db

will reduce the power received by a factor of
.55).

The gain of the antennas and the power
transmitted and received are related by the
standard transmission equation:

Ptransmitted/ Preceived=GtGr (\/4m D)2

G¢ and G, are the numerical values of the
gain of the transmitting and receiving anten-
na, respectively. The term in parenthesis 1s
simply a constant. A is the operating frequen-
cy expressed in meters and D 1s the distance
between the antennas also expressed in met-
ers.

The above equation is true so long as the
antennas operate with essentially plane wave-
fronts. That is, if the antennas are too close
there will be an appreciable phase difference
between the signal which one antenna receives
from the center and the edges of the other
antenna. So, for good measurements, D in
the above equation should at least be equal
to about 2L2 /A. L is the longest lineal length
of the antennas being used and A is the oper-
ating frequency. For instance, if an antenna
were to be tested on 2 meters which had a
maximum length of 3 meters, or about 10
feet, the test antennas would have to be sep-
arated by at least 9 meters, or about 30 feet.
Generally, there is no difficulty in meeting
the separation requirements unless one 1S
dealing with very large antennas at very low
frequencies.

The necessary power measurements can be
accomplished in several ways. A wattmeter
can be used in the transmitting antenna’s
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transmission line or the rf voltage across the
line measured and the power calculated. The
line 1tself should be operating as close to a
1:1 swr ratio as possible. The receiving an-
tenna power can be measured in essentially
the same manner or if the gain of the receiver
_ 18 accurately known, it can act as a power in-
dicating device. Again, the impedances be-
tween the antenna, transmission line and re-
ceiver input must be correctly matched. Still
another method is possible if only the power
output of the transmitter can be measured.
The transmitting power is adjusted for some
convenient reference level on the receiver
(receiver avc is off). The receiver **S’’ meter,
if it is the type that functions with the avc
disabled, or an audio output meter, if the
transmitter is tone modulated, can be used.
The transmitter is then connected to the re-
ceiver and its output level slowly increased
(using an attenuator network or by varying
an operating voltage which controls the out-
put power) until the same reference level is
obtained. The power level required will be
the same as the received power.

If one operates only on a specific VHF
band and wishes to construct a sort of “in-
stant reading’’ gain meter, this can be done by
using a dipole as the receiving antenna and
placing an rf rectifier circuit and meter dir-
ectly at its terminals. As long as the distance
between the transmitting antenna and the re-
ceiving reference antenna is kept constant and
as long as the input power to the transmitting
antenna (of unknown gain) is always the
same, the meter can be calibrated directly in
terms of antenna gain. It is only necessary to
use several antennas at the transmitting end
of known gain first in order to establish the
calibration of the receiving antenna “‘gain’
meter. Such a device can be a great deal of
fun and use during competitions at field days,
etc. for the best antenna designs. Aside from
the distance and power considerations men-
tioned, however, the only requirement for
the FD “wonder’ antennas tested is that they
be capable of producing near unity swr in the
transmission line to the transmitter. Unless
this condition is met, the “‘gain’” meter read-
ings will not be valid in either an absolute or
comparative sense. The basis for the calibra-
tion of such a meter should become clearer
from the following test situations.

Gain Using a Standard Reference Antenna

If one has constructed an antenna of
known directivity gain and wishes to deter-
mine the gain of an untried antenna design,
the setup of Fig. 1 can be used. The trans-
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mitter output power and received power are
measured and the gain is calculated from the
formula previously given, knowing the anten-
na separation and the operating frequency
(using the untried antenna as either the trans-
mitting or receiving antenna). For instance,
if the reference antenna used is considered
to have a gain of 1(0 db), the original form-
ula can simply be restated as:

G=(4m Df?\)z Preceivedfptransmitted
Thus, if an antenna were tried on 2 meters
at a distance of 10 meters and the power

received were 1/10 of a watt for a 10 watt
transmitter output, the gain would be:

G = (47 10/2)2 1/10 = 36 = 15.5 db
1/10
This gain is in reference to the gain of the re-

ference antenna (a %.A dipole, for instance).
In practice, however when one can move
the antennas under test about easily, a much
more simplified procedure is possible. The
transmitter is connected to some available
antenna. At a reasonable distance away, the
standard orreference antenna is connected to
a receiver. The transmitter power output and
receiver gain are adjusted to produce some
convenient reference level. The transmitter
power output is noted. Then, the antenna
under test is substituted for the reference an-
tenna. The transmitter power output is re-
adjusted to produce the same reference read-
ing on the receiver. If the test antenna re-
quired only 1 watt of transmitter power to
produce the same receiver reference level as
when 10 watts were used with the reference
antenna, the gain of the test antenna is simp-
ly 10 =1 or 10, which also happens to be 10
db. Remember that the numerical power
ratio must be converted using a db power
curve for db gain expression. Again, the an-
tenna gains obtained by this method will all
be referenced to the assumed unity gain
(O db) of the reference antenna.
Gain of Two Identical Test Antennas
Suppose that one had two identical anten-
nas and did not know the gain of either nor
had any reference antenna of known gain
available. Surprisingly enough, the gain of
the test antenna design can still be easily
found. If the gain of both antennas in the
test setup shown in Fig. 1 is the same, the
original gain formula is re-arranged in the

form:

G=4m D/A Preceived/ Ptransmitted

The received power and transmitted power
can be measured with some specific antenna
separation and the formula will yield the gain
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of either antenna (as a numerical value, not
in db). If the received power cannot be meas-
ured directly, the receiver can be used just to
establish a reference level and the transmitter
connected alternatively to one of the test
antennas and then directly to the receiver to
establish a power ratio that can be used in
the formula.

The gain figure obtained from this proce-
dure is mathematically related to a so-called
1sotropic antenna which radiates equally in
all directions. A %A dipole antenna when
used with this procedure should show a gain
of slightly over 2 db—since it does concentrate
its radiation broadside to the line of the an-
tenna. Thus, if more complicated antennas
are checked by this method the gain figure
obtained must be reduced by 2 db if a com-
parison is desired with other antenna gain
figures which use a %A dipole as a reference.

This procedure is frequently used to estab-
lish the gain of reference or standard antennas
against which test antennas can be compared.
Gain of Three Different Test Antennas

Suppose that one had a group of three
antennas none of which appear to have the
same gain and no reference gain antenna is
available to compare them against. By a vari-
ation of the previous procedure, the gain of
all three antennas can still be established.

The antennas are arranged as shown in
Fig. 2. The distances between them need not
be equal but is assumed so to simplify this
description. Using the basic transmission
formula and when station | transmitts, the
following formulas are obtained, each of
which produces a simple number when the
measured values are inserted.

Gy Gy = (4 D/N)? Prec. 2/Ptrans. 1 = A
Gy G3=(4n [H?U2 Prec. 3/Ptrans. 1=8B

Next station 2 transmits and the following re-
lationship is determined:

Gy Gy =(4n D/\)2 Prec. 3/Ptrans. 2 =C

Since three constants and three interrela-
ted gains are concerned, the gain of each an-
tenna can be found:

Gl= AB/C G2= AC/B G3= BC/A

Again, the gains will be in numerical form
and must be converted to db values. Also,
the gains will be referenced to a theoretical
isotropic antenna and must be reduced by 2
db for comparison to gains related to a A\
dipole.

Precautions

The basic transmission formula used actu-
ally derives from optic equations, although it
is the standard radio transmission formula. It
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Fig. 2. As described in the text, the gain of
three dissimilar antennas may each be found
although the gain of none of the antennas is
known. D, distance between antennas, need
not be equal. The only requirement is that
all the antennas have the same polarization.

does not take into account any other signals
being present except the transmitted one in
space. At high enough frequencies, this con-
dition is reached with radio transmissions but
at lower frequencies an antenna will receive
noise signals as well as the desired signal.
Therefore, allowance must be made, if possi-
ble, for the error caused by noise reception.
If the received power levels are high compared
to the received noise level, the noise effect
may not be significant. At great distances
and with low power levels meaningful results
cannot be obtained.

Some other general precautions are:
1. Both antennas must be oriented for maxi-
mum signal before measurements are made.
It can happen that maximum radiation does
not coincide with the geometric center of an
antenna.
2. The formula is based on line-of-sight
transmission. Reflections, including those
from inadequate antenna height, should be
avoided.
3. The antennas must be separated sufficient-
ly to produce a plane wave.
4. Correct impedance matches must exist
throughout the transmitting and receiving
terminals.
5. If the receiver is used as a power level in-
dicating device, its gain must be reasonably
stable or should be frequently checked. It
must be operated in its linear range without
overloading and with its avc off.

The use of a low power transmitter whose
power output can be readily varied was as-
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sumed. A signal generator of sufficient out-
put power can also be used. If one uses a
method such that connection of the trans-
mitter to the receiver for reference level set-
ting is not necessary, a transmitter of fixed
power output of any level can be used.
Summary

When commercial laboratories make gain
measurements using some of the methods des-
cribed they take elaborate precautions to av-
oid effects that will alter true gain readings.
However, even with simple equipment—even
the regular station transmitter and receiver in
many cases—meaningful results can be ob-
tained.

Even if one does not measure the gain of
any antennas, the material in this article
should give a better insight to many ama-
teurs as to how the gain figure for an antenna
i1s determined. Particularly, it should clarify
how antenna gain is always related to some
reference. Thus, unless one knows the ref-
erence, one can easily read good-sounding
but not really useful gain figures for some an-
tennas.

Finally, it should be appreciated that gain
is only a numeric and not the only meaning-
ful characteristic of an antenna, although too
to gain figures. Other factors such as the
vertical and horizontal radiation pattern
forms, front-to-back ratio, impedance, band-
width, etc. are just as important and, indeed,
in some applications more significant for best
communication than gain. ...W2EEY/1

A Different TR Switch

The TR Switch described in May 1963 73
Magazine on pages 12 and 14 has undergone
a metamorphosis or change for the better.
While in some areas of the country the
grounded grid configuration will function
well, it behooves the amateur in a metropol-
itan area, especially where there are several
marine, coastal, point to point commercial
stations operating, to use a different circuit.
The rf chokes, especially the one in the cath-
ode of the grounded grid tubes, have a self
resonant frequency and lo and behold, com-
mercial stations can be heard in the back-
ground. Weakly, but still there. No amount
of decoupling will eliminate them. Different
values of chokes can be used, but then a sac-
rifice in gain on the amateur frequencies re-
sults.

The most satisfactory circuitry tried to
date uses a cascode rf stage lightly coupled
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Fig. 1. A different TR Switch.

to the transmission line, and a cathode follow-
er output to match the receiver input imped-
ance. A tube rectifier is used as an rf rectifier
to provide dc voltage bias on transmit times.
There 1s no time constant—it is instantaneous,
for CW, in order for fast break-in. When using
SSB, the bias holds long enough between syl-
lables so that the receiver stays blocked as
long as you keep talking. When receiving,
the rectifier has no effect, unless a kw station
next door fires up. In that case, he will create
enough bias in the TR switch to prevent over-
load of the set. It will lower the gain of your
receiver, but without this effect, you would
have another kind of trouble. You would
probably go to the other end of the band or
change bands. It will be apparent to the ex-
perienced constructor that this unit can be
used as a tuneable preselector merely by sub-
stituting the 1 mh L7 rf choke with suitable
tuned circuitry. M. C. Smith, WeGMC
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ORP- A New World to Conquer

Amateur radio has been getting more ex-
pensive and more complicated for those in-
terested in building their own gear. It may
come as a surprise to discover there are some
hams who are finding ham radio simpler and
more challenging. These unusual hams are the
QRP operators, trying to use lower and lower
powers to cover greater and greater ranges.
For the QRP’ers a single transistor rates as a
powerful transmitter, and communications
may be maintained at power input levels so
low they are hard to measure. Could you use
your signal generator for a transmitter? If it
is stable enough, yes! But it would be too
complicated for a really convenient QRP rig.

QRP achievements are a real eye-opener.
See Fig. 1. Powers much less than typical
flashlight levels can achieve communication
over hundreds or thousands of miles. Trans-
mitter cost is small; there are no high voltages,
and antenna systems typically range from
Joysticks to carefully installed dipoles. The
emphasis is on operating skill and on pa-
tience which gets you on the right frequency
at the right time. At QRP levels you do not
blast the opposition, you wait until he fades
or quits. Or you learn to hear through him,
and somewhere in there you become a real
radio operator. In the QRP world the quality
of the man is more important than the qual-
ity of the rig. The emphasis is on operating
skill and patience. That is a refreshing change
and this new perspective has proven reliably

popular.
Freq. Mw Range Mi./
Qso Time MHz Input Miles W. eq.

W8uUuUJ/6,Cal. 4pm 7.015 33 273 8,200
WB2GFQ, NJ. 12pm 7.142 50 2565 51,300
W70E, Wash. 9am 7.015 100 680 6,800
WASDEU, Ill. 7 pm 7.015 500 1840 3,680
WAS8JXQ, Ohio 8 pm 7.142 500 2110 4,220

All QSO’s by calling CQ. None were arranged.

Fig. 1. Log excerpts. Every one of these

contacts is above the basic 1,000 mil_e.-s per

watt achievement that gets you going In

QRP.

A world-wide organization of QRP’ers has
developed. Membership is about 3,000 radio
amateurs, living in 50 countries. It may be

these people are the very best radio opera-
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tors in the world, since they routinely try Lo
achieve effective communication at power
levels comparable to the unwanted emissions
from much amateur gear and far below that
from some commercial broadcast transmitters.
And, they succeed, setting records of thou-
sands of miles on milliwatts of power. lor
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