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NEW Power!
NEW Features!
NEW Beauty!

The :'Iiew Galaxy
'Vattmeter/Antenna Selector

The Powerful xew Galaxy
GT·550 TRAIiSCElVER

The Beautiful, Matching
Galaxy Speaker Console

"HOT," 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 a25 kHz calibrator option, and no[requencqj ump when you switch
sidebands. Then we hired the b est 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 llV.x12%x6"! $475 Amateur Net.

P.S. Sounds unbelievable but it's an even HOTTER receiver than
our previous Galaxy V'sl
Space precents telling you all about the handsome, matched accessory
line. Write for afree brochure that's loaded with exciting newsl

GALAXYELECTRONICS
"Pacesetter in Amateur/Commercial Equipment Design"

10 South 34th Street· Dept. 13·AUt· Council Bluffs, Iowa 51501
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...de W2NSD/l
IIIl YIl(' Creon

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 exoensive 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 fo r 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 bu ild the same
rig. I remember buying a 100 watt Jefferson
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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 fo r years. The Signal Shifter, with a
little NBFM modulator 1 put in, connected to
a pair ofsurplus 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 cont inued
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 circuit s
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) any more.

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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Whos Who
•

•
Ln

Amateur Radio

Wells Chapin, WBGI
2775 Semino le Road
Ann Arbor, Michigan 48 104

We have ce lebrities in our ranks . There
are many illu strious and glamoro us names in
the Call Boo k. Oddly enough, however, des
pite th eir status in their various fields o f 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, exemp lifies true
Democracy . It cuts across class lines with
complete disregard for wealth, social stand
ing, nationality and creed.

Many of o ur 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 warnin gs that our frequencies
are in jeopardy , we may help to preserve our
allocations by generating a progra m of beller
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, sho w
business, the clergy, the military . Big Busi
ness, Government, foreign royalty . and two
of us have even run for the highest o ffices in
our nation.

Not because of established protocol, but
because it seems a likely place to begin, here
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are some hams with the "Blood Royal" in
their veins. P. T . Namgyal , King o f Sikkim,
operates from the Palace at Gangtok as
AC3PT. He has an American wife , who pro
bably co mplains about the u nsightly tower
and beams which disfigure the looks o f the
house, just as ours do . OE3AH is·Arc hdu ke
Ant on von Hapsburg, the Austrian pretender.
Moulay Hassan, CNBM II, is King o f Morocco .
In Saudi Arabia, where Ibn Saud , who was
probably the last of the absolute monarchs
in the world, operated as IIZIT A, three o f
the Princes hold ham tickets . Crown Prince
Abd ullah is II ZI AF, Pri nce Tala l uses the lat e
King's call, IIZl TA , and Prince Saud ibn Saud
was liZ 155. So much for the blue bloods.

I wonder how many who have vi sited that
famous landmark in New Orlean s. Ant oine's.
realize that it is owned and operated by Roy
Alciatore, WS RV. Roy loves to OSL, and he
usually sends a commemorat ive Ma rd i Gras
medallion alo ng with his card.

Many DX'ers are fa miliar with the call,
VA l LO. Sad to say, this ham is no w a Silent
Key . He was the Soviet Unio n's in trepid
Cosmonaut, Yuri Gargarin. Incidentally . it is
being rumored that one of our o wn Astron
aut s. who is a ham. may operat e a rig o n a
forth coming moon snot. It is said that the
operat ion will be o n the 144 Mli z band .
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Here are several hams who have achieved statu re in the entertainment world :

Arthur Godfrey K4LlB Radio & TV personality
Tex Beneke KIlHWY Band leader
Bill Leonard W2 SKE Radio & TV announcer
Alvino Rey W6UK Band leader
Harry Gumm K6MDD Circus clown
Mel Shavelson W6VLH Screen writer, producer
Andy Devine WB 6R ER Famous character actor
Dave Mann K2AGZ Songwriter of many hits
Bo b Mersey W2T XI Recording producer, conductor
Ernie Lehman K6DXK Film writer (Sound of Music)
Jul ius !laker W2TDY lst Flutist NY Philharmonic
Paul Weirick K6AK Arranger ( Lawrenc e Welk)
Jean Shepherd K20RS Humorist, Radio personality
Luz Zu luage HK6LT Miss Universe 1959
Pee Wee Hunt WI AYA Famous jazz musician
Cliff Arquette ex W6SGP Cha rlie Weaver
Freeman Gosden Amos
Bobby!lyrne WB2J DG Tro mbone , record exec
Wilmer Allison W5VV US D3\ L; Cupper

While we' re on the su bject o f entertain- ication of messages. The concept of broad-
ment, 8 XK, the ham station of Frank Conrad, casting music, sporting event s, Presidential
later became known as KDKA . This sta- Inaugurations, and such, was strictly the
tion in Pittsburgh , was o ne o f the pioneer brainchild of hams.
stations in the crystal set days, and many's Incidentally , there are many firms which
the hour spent manipulating the o ld eat's make ham gea r whose proprietors hold tick-
whisker, trying to pull in KDKA , back in the ets. Art Co llins , WIl CXX; Frank Gunther,
20's. Really, the broadcasting ind ustry owes W2ALS ; Percy Spencer, WIGB E; Parker
its very existence to hams, for they laid the Gates, W9 DZT, and many, many o thers.
groundwork and experi mented independently Bill Halligan, W9AC, founder o f the Halli-
so that the principles of radio broadcasting crafter Co rporatio n, was one of the found ing
could become a practicality . Prior to their fathers of o ur hobby, and deserves special
work, radio was used solely for the commun- mentio n.

Here are some outstanding business people who are amateurs:

Cyril Staud
lIarry Vickers
Herb Scofield
Buzz Reeves
George Davidson
E. Henderson (dec'd)
Harold Churchill
Bill Newcomb
Harold Carlson
Findley Carter
Bob Waters
Carl Lindemann
Bo b Ehrlich

K2DQ
W811BY
W8DBH
K2G L
K6 EI
WI UDY
W2ZC
K2CNX
W2 UNR
K6GT
WI PRI
WIM LM
W2NJ R

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

General Electric has over 1000 hams, and
there are hundreds at RCA, West inghouse,
Bell T elephone and o thers. Ford Motors has
a ham club with over 100 active members.
There are amateurs in all sorts of industria l
and commercial institutions . Banks, depa rt
ment stores. ra ilroads, shipping co mpanies,
utilities, airlines. mining and smelting co m
pa nies. steel and cop per firms, newspapers,

MAY 1969

boo k publishers, advertising agencies, drug
firms, o il producers: these are just a few cat
egories of business where hams may be
found.

The clergy is weB represented . Father
Dan Linehan, S.J ., of the Weston Observa
tory , WIIIWK ; Fa ther Tom Aquinas Co x,
W2 CBX, of the International Radio Mission
Association; Father Chuck Tardiff, 5H3 Ja ck
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Rabbit, and Father Moran, 9NI 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 I.

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, W5DTL. WIDDB is
the reknowned sculptor, Allison Macomber.
And, Bill Juhre, the syndicated cartoonist is
W91MQ. 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 K I YPE/XV5 Dep. Chf. of Missions in Viet Nam
Maurice Bienbaum HC2KX Ambassador to Ecuador
Armin Meyer OD5XX Ambassador to Lebanon
Dudley Mason KW6CJ Governor of Wake Island
Bert Delollo W6FGY California Legislator
James Homes W6REK California Legislator
John Doughten W3LV Pennsylvania Legislator
Carl Ruh W4TZT Kentucky Legislator
Frank Hazelbaker W7FTP Montana Legislator
John Thompson W70AZ Montana Legislator
John McCarthy K I EMO Former Comrn'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 belterment of all
humanity. Without the work of ~hese 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

W41H
K3BNI
W4VI
W6BSH
W4PDW
W4KN
W6RT
W8GZ
W4FPE

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
521.95 to 543.95
THE VIBROPLEX

CO., INC.
83) Broadway,
N. Y. 3, N.Y.

Rear Admiral H. Bruton
Major Gen. Elmer (Bill) Liltell
Gen. W. W. Walts
Admiral McCarley
Admiral Weatherwax
Major Gen. Shuler
Gen . J. Smith
Adj . Gen. Windom
Gen. Joe Stillwell, Jr.

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:

6 73 MAGAZINE



New 500-Watt 5-Bander from NRCI
You can 't buy a more potent package t han t he new NRCI NCX·500 t ra nsceiver. Th is

versatile 5·bander is packed with the performance extras that give you the sharpest signal
on the band, plus an enviable collect ion of QSL's. Check it out!

• 500·Watt PEP input on SSB, grid -block • Rugged heavy-duty 6LQ6's.
keying on CW and compatible AM • Crysta l-cont rol led pre-mixing with single
operat ion. VFO for effect ive frequency stability, plus

• Receive vernier, with tuning range identical cali bration rate on all bands.
greater than -+- 3kHz. • Crystal latt ice fil ter for high sideband

• Separate produ ct and AM detection. suppression on transm it, and rejection of
adjacent-channel QRM on receive ...

• Sidetone monitor, plus built-in code plus solid -state balanced modu lator for
practice oscillator. "set-and-forget" carrier suppression .

• Fast -attack stow-releaseAGC in all modes. • Universal mobi le mount included.

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

37 Washington St., Melrose, Mass. 02176
617·662·7700 TWX: 61 7·665·5032

NATlONAL RADIO COMPANY, INC.
NRCI

iIl 196 9. Nationa l RiJdiO Company, Inc. International mark~l ,"& th,ough: Ad Au, ie m a , Inc., 85 Broad Si reet. New York, New York 10004
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A Stacked Gamma
Matched Tumstile

Glenn H. Chamberlain, WA9LPC
4822 Prospect Avenue
Downers Grove, l11ino;s 6051 5

,

Having just acquired the desire to operate
on the higher freq uencies, ] 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
~" above each element towards the cent er .

To provide a 90 degree phase shift between
the elements of each turnstile , use a quarter
wave section of RG-58AU. 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
144.4 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 Iowa 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 wil h this
station, my signal also feU one S-unit when
changing from the commercial antenna. If
the commercial beam lives up to its specifica-

B

1/8" ALUMI"UM
El El~ENT LENGTH 38", ,

. n." OR $18 '

ROLlED ABOUT 1"
Off CE" lER

CROSS M EMBERS BOL lED TOG ETHER
AT CEN TER INCLUDING SHi ElDS FROM
Tel RH CABLE ENOS

1/. " ALUMINUM

'>1
CO..NECT OFF U NlE R ANO BO T

'TO TR AN SMIT TER_

ALL CABLE RG !>8AU
OR RG8AU

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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DUAL·GATE MOSFET FRONT END provides out
standing sensitivity plus exceptional resistance to
overload. Toroidal preselector helps achieve superb

cross-modulation and desensl
tization immunity. Steep-skirted
bandpass first IF above 30 MHz

, yields excellent IF and image
rejection while avoiding "for
bidden bands" in frequency
capability of the ex 7.

IF SHIFT- control lets you move the received signal
plus or minus 2kHz from nominal within the extremely
steep-skirted IF filter passband .. ", .•..,
to slice away QRM ... attenuate
a heterodyne by 50 db without
affecting a desired signal only
500 Hz awayl

"Pat. Applied For
• •

•

•

RF ENVELOPE CLIPPING delivers clean, crisp sse<" - ,./ 0.;"''' ' with the talk power that no other
•~. type of speech processing can match.,

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

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

HIGH EFFECTIVE POWER OUTPUT ••• 300 watts
PEP input combined with the high average power con
tent of RF ·c1ipped sse makes the eX7 sound more
like a KW . .. or several , when it's followed by a linear.

"tt Spe~ks for 1r.1f"

5/gnal/one

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-Coral Gables. Fla. • Amrad Supply. Inc.

San Francisco • Stellar Industries. -Ithaca, New York.

Write for an illustrated
brochure describing the
SIGNAL /ONE Model cxr
"DEL UXE INTEGRA TED STA TlON"

A Division of Eel (An NCR Subsidiary)

2200 An vil Stre et N .• St . Petersburg, Florida 33710



The VHF TiLcation Special

TSgt R obert H. WHder , W2ZRX /4
Bo x 23, 693 Radar Sqdn
Dauphin Island AFSTA
Dauphin 15, Alabama 36528

Fig. 2 . Horizontal polarization.

Fig. 3. Vertical polarization.
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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 rcsor- nt 1f2 wavelength slot
in a large metal sheet is in the neighborhood
of 500 ohms. Feeding the slo t with the SO

Fig . 1. Basic slot antenna.

The simple slot is nothing more than a %
wavelength by . I 5 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 5101 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.

-
- - --- - -
- •

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 ; co ll inears 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 scro u nged
from the XYL. (She is WA2YXE and it sure
helps when you start taping the foil 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 slo t antenna has been in
use for several years, but, as in the case of
navigational systems such as TVOR, four
cylindrical slo ts 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. I.

10 73 MAGAZINE



FLOOR

slot an tenna, hor i zont al p clari aa-

Fig . 5 . Complete slot antenna . If mou n ted
o n a door it ca n be rotated to cover all dir
ec tions.

CO ol, x CH H E" ' '..-_ t'Tll'
CO NO UC TOA:"

bond ing the coax to the shee t is necessary . I
found that transparent tape can be used with
little or no loss of power t ransfer if the tape
is tigh t over the coax cond uc tor and shie ld
whe re it comes in contact with the shee t.

After co nst ruct io n of the slot antenna
you should have so meth ing that looks like
(Fig. 5).

T he two major lo bes o f th is an te nna will
be through the slot, pe rpendicu lar to the
plane of the sheet. As seen from the top of
the antenna (see arrow in Fig. 5) you ca n
expect a pattern similar to tha t show n in
Fig. 6.

If this antenna ca n be mounted o n a door

'S' X6 "
4 LU'" " UM FO'L
S..EE T iol/ ' T" S LOT - i-

o
- ~ Al+' .. l • •

,.
I ~. ~

, .~,~
( , ~ J Fe:E 0 eo ,"T

I
i FAO"' E, r ..ER E" D)

.---
I -

Fig. 4 . The VH F Vacation S p ecia l. 65"
sh ee t o f 18" w ide aluminum foil {e} . ( b)

using c h ar t 1 fo r measu rem en ts, and a single
edge razo r blade, c u t out cen t er piece and
d iscard .

Distance
I: req A B C from cnd
Mll z Inches In ches In ches I used .

144.0 12.30 41.00 4. I 0 17.40
144.5 12.26 40.88 4.09 17.4 1
14 5.0 12.23 40.75 4.08 17.4 2
145.5 I 2. 18 40.60 4.06 17.43
146.0 I 2. 14 40.45 4.0 5 17.45
147.5 12.08 40.2 9 4.03 17.47
147.0 12.04 40 . 13 4.01 17.49
147.5 I 1.99 39. 98 3.99 I 7.5 I 144.0 M C

148.0 I I.95 39.8 3 3.98 17.5 2 tton.

ohm coaxial cable off ce nte r wil l o ffe r a
fairly close impedance match between the
feedline and the slo t. The theoretical dis
tance fro m either en . of the slo t is 1/20
wave lengt h, but the exact point must be
found experime ntally for each installation as
su rround ing st ruc tu res offer so me change to
the impeda nce characteristics. The " Rule
of- t humb" is to sta rt at the I / 20 wavelength
point and work both ways unti l an optimum
match is achieved .

The aluminum foil "Slot" ante nna is the
ultimate of simplicity in const ruc tion as ca n
to be seen fro m Fig. 4 .

The figures in Columns A & B were
c o m p u t e d from Length (Inches) 
5905f1'req (M llz) and will work as is, but
the figu re in Co lumn C mu st be found t hru
trial and error. I fou nd that the d istance
from the end computed for 1/ 20 wavelength
worked better from the midd le.

For the best ope ra t io n so me method of

MAY 1969 11



SLOT

LOBE DO?

_ _ _ _ S..EET OfF ~ CH L

LOBE Dl

near the transmitt er, rotation of th e pa t te rn
will be possible . It was fou nd that by
swinging the door 90 degrees signals th at
were a clean S-9 drop ped sharply to below
S-4.

73

DX
HAND

BOOK

$300

73 Maqazine, Peterborou9h, NH 03458

Na me .

Address ..

-

Fig. 6 . Top view of rad iation patter n of the
slot anten na.

...W2ZRX

This antenna has out performed every
th ing buil t 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 Mll z MARS frequ ency whi ch is
good on t he Mississippi coast. Super regen re
ceive such as the " Twoer" are completely
quieted at 15 miles with less t han 5 walls fed
to the slot.

.. Allow me to tune , Roggs -I need the ex er. ..e lse.City _ _ 5tate Zip .

AT YOUR DISTRIBUTOR OR DIRECT

Wall sized world country-zone map
QSL design secrets for rea l results
World airmail postage rates
World parcel p ost 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
Cou n try worked record list
WAZ reco rd li st
W A Z cou ntry-prefix
AR RL section map
Logs-propagation charts-2nd op
Your own DXpedition information
Card files-QSL menagers-c-contests
Reciprocal licensing-third party
In s id e top DX secrets
How to wi n CW O X contests
CW DX'io g secrets b y t h e m a s ter
80M, t h e best DX band of all?
Quick spotting time chart
Time, by country around the world
Breaking the tough QSL'ers
Wh a t value foreign stamps to send
Latest QSL bureau list
Great circle maps on four cities
Bearing charts on ten U .S. cities
Specia l ham map of South America
Ham map of North A merica
Caribbean h a m map
Ham map of Africa with latest calls
World country-zone map in book

including a

GIANT
COUNTRY.ZONE

WALL MAP

I
I Send cash, check, money order t o

I
I
I
I
I
I
I
I
I
I
I

r--------------------

12 73 MA GA ZINE



• •

..

DRAKE
TRANSMITTING

CONVERTER

Frequency Coverage, 49.5·54 MHz.
Modes of Opera tion, 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

SSBand AM.
Output Impedance , Nomina l 52 ohms with adjustable Pi -L

network ISWR less than 2,11.
Injection Required , 0.25 V. at 36.0 and 36.5 MHz (from

SC·61.
Exc itation Required, 0.25 V. at 13.5·17.5 MHz.
6 Tubes, 1 Tran sistor, 4 Diodes.
Size : 51/2" high, 11 %/1 deep, 70/a" wide, Weight: 9 lbs,

TC·6 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 Operat ion, SSB, CW, AM, RTTY; determined by

exciter.
Average Distortion Products, The odd order are better than

25 dB below PEP.
Input Power, 180 wa tts on CW or RTTY. 180 watts PEP on

SSB and AM.
Output Impedance: Nominal 52 ohms with adjustable out-

put network ISWR less than 2,11.
Injection Require d, 0.25 V. at 130 and 131 MHz (from SC·21.
Excitation Required, 0.25 V. at 13.9-18.0 MHz.
4 Tubes, 4 Transistors , 5 Diodes.
Size: 51/2" high, 11 %" deep, 7%" wide. Weight - 9 lb s.

TC·2 SPECIFICATIONS

FEATURES

• All switching between VHF and normal
low-f requency operation of the exciter
and receiver is acco mplished by the fu nc
tion swi tch 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
wit h other exciters .

• The low leve l drive required is obtainable
from almost any exciter co ver ing 20
meters or from the TR-6 (with TC-2).

• Oscillator inject ion may be obtained from
the Drake VHF receiving converters.

• T ransm itting AGe prevents flat-topping
and increases ta lk power.

• Metering is provided for both final am
plifier plate current and relative output
powe r.

• Built- in antenna relay.

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

• Match es D ra ke 4-Line in appearance.

',".'
-"

Model TC·2 Model TC·6
• Full coverage of • Full coverage of

2 meter band 6 meter band

• 180 watts input :<. • 300 watts input,

$30000 $25000
Amateur Net Amateur N et

Now your transmitter can work .

2 or 6
Meters

At your distributors, or wri te: Dept. 359
R. L. DRAKE COMPANY 540 Richard Street, Miamisburg , Ohio 45342
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Unit("("s " Attenuator

Edward A. Lawrence, WASSWD/6
218 Haloid
Ridgecrest, Calif. 93555

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

1 6 154 150 38 39

2 12 85 82 96 100

4 24 58 56 4ffi 390

8 48 51.5 51 64006800

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 etten DB at 3 kH z 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 I db error out of 24 db, then we can use
the measured erro r in the 48 db step to cal
culate the capacitance across the series leg,
and from that calculate the frequen cy where
the I db erro r will occur. Go through the
math if that is how you get your kicks, o r
take my word for it. It comes out to about
2 pF. And this will cause a reduction of I db
at about 220 MHz. And since the resistor is

Resistance Values for 51 Ohm Attenuator:

Rl R2

ideal actualideal actual"S" units DB

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 QTII of the parties in the
QSO. After a few such QSO's, I decided to
build an attenuatar, calibrated in "S" units.
My aim was to attain an accuracy of I 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 attenuatar 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" pacts
can get quite small; and expensive.

I figured the values required from the
tables in the Allied's "Electronics Data
Handbook", page 8, 5th edition. (Allied
Radio, 75c, full of good info.)

Since HS" 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 "5"
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 "5" unit step. This allows
selected steps of attenuation from 0 to II
"5" 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 73 MAGAZINE



<Z!e§- ln1t'rna1ional Electronic S)"'t·m." lnc.

280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable "INTEL" 305-444·6207 Export orders our specialty

AMATEUR -WHOLESALE ELECTRONICS
A DIVISION OF

e AC and DC SUPPLI ES
BUILT IN !

e5 BANDS
e260 WATTS
e $39500
RECONDITIONED

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

CE"'TRA L ELECTRONICS 122 vee. ". HEATH LAFAVETTE,..
t~ GALAXY G(: ·1"' . __ -_. m HE ~~ ",/H( -6 1 vsc.. ...

..... 2 .•• Ge'''. v..,. e llo S,,_ _ .sf:: HO-l0 N...TION.... l
CUGG • v r s. JOO ___ ,---- ) 2 1\1 ..e;: :JOO""....... 0 C8 ....- '" """'''

s. 1lOA ../ H~ - :13_ ._- l~ Co......... '"COL LINS G- Ii3. "

" ..__ ......": HI' -lO. ,"ex ·s ",/N C)< ·. "'.""' -10 .."12 -8. __ .,., ..•... '11 9
nil 2.. t.. O -H'" wiA'C··OC'-:. SIK·.'... ... , ..... " 139 NC-170.... , .. - ,-- .. " ... ...
32\1·31 .. it> .. G ·1\1I8/3 ....I! ",.,plv _ ..0 -10 ____ __ . __ .. __ .... .. .. "___...._._. s 1la.2", .<onv end eo ..... ... .~

1' ... ... ·2 ..IW• •• •• a Mull . . .

I'"
G 16 . ~" A ." ....... . ... .... , 99 VHF _' (5 . .....1.. ... ······, ·U~ NCll _5oo ../ A C .... -'389It,..... 2'" ... Comm. V~O... ,., ... •••• 311 Oil -elL. " , ,.,m, '" HAlUellAFlERS -""'"S16f 2 '" SA 2000 .../ A C 1' 25 '-' ... OI·nA ."32S3 ... !>',F ·2 ... Sll'" .., R_II fN ""NDAA It£ Sl< ,,0 Je II....... .. .., • 1OC ...12 2 1 ...

" r " .. ~._...
I:: T.M.C.>< ." ,n 37.- r ' . .... 2 .l -.e '" ..T33A1 MOd '-';·' ·ii··) , '"

.. " ", .... .. GS I 1 . .fiM.,< ~ t>o. l711 ...11 ....

" ." SJ< 73 '" II . .... 2 \/10. ,..... ,... " PO LYCOM
H ", Sll '1 !> " " .. ,........... j" Ad •• "w•• ' . , " PC -II.. __ .. $125
fICO R 11 1 ...1< l oc: ~ " ~~o.... p .t<~ __ "15 3 ..17 !> 1 AC $' JII __"A LUND ItN IGHT UTICA." ... "0 '.5-1; .... TR 106 ..... \/FO ..~ II!>O ....d vs o. ..,

HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!
We w i ll TOP any adverti sed or wr il''ten price tram any ot her dealer.
We trade on both new and used equ ipment and we service what
we sell. Inst ant cred it on both new and used equipment. General
Elect r ic revolving charge and Master Card Cred it.
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Fig. 1. Diagram for one step in t he 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. I
will state that still works well at 2 meters.

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

Referring to the photos ; you can see I
built my attenuator in a Bud Minibox
CU-2102-A, 4" X 2-1 /8" X 1-5 /8" . Four
steps is the maximum in this size box, unless
different switc hes 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 at t e nuet o r.

Here are so me of the uses an attenuator
of this ty pe is suited for:

Checking receiver "S" meter calibration.
Attenuating signals to aid in peaking

receivers and co nverters.
Calibrating diode voltmeters for rf meas

urements.
Checking antenna gain. Or gain of that

o utbo ard rf stage.

P. S. My "S" meter lies. just as 1 thought!
... WA5SWD/6

16

Armed Forces Day, May 11
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; 14405, listen
ing 14.0-14 .2. NSS (Washington will be on
3385, listening 3.5-3 .65 ; 730l,listening 7.1
7.2 ; 14400. listening 14.0-14 .2 ; 21 500. 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 3.8-4.0; 7301.5 , lis
tening 7.2-7 .3 ; 14356. listening 14.2-14.35 ;
21600,listening21.25-21.45 . AIR will be on
4025, listening 3.8-4.0 ; 7305, listening 7.2
7.3; 14397, listening 14.2-14.35 .

RTTY contacts may be made with NSS
on 4012 .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
145.5 on 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 69 97 .5.
RTTY Receiving Contest

Atl 80335Z at60 wpm WAR will transmit
the message on 3347, 6992 .5, 14405. NSS
on 4012 .5, 7380, 13940. NPG on 401 6.5,
7347 .5, 13922.5. AIR on 3397.5, 7315,
13995 . A6USA on 6997.5. A5USA 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 ahigher-class
amateur license, why not go after aCommercial License too?
The exams are similar in many ways-and acommercial
ticket can bring you rich rewards.

to pass the exam and get your Com
mercial FCC License-or you'll get
your money back.
Mail Coupon for Two F ree Books

Want to know more? Send the
bound-in ca rd for a free copy o f 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. 11th St.,
Cleveland, Ohio 44114.

ENROLL UN DER NEW s.r. Bill
All elE courses are ava ilable under the
new G.1. Bill. If yo u served on act ive
duty since January 31, 1955, or are in
se rvice now, check box on card for G.!.
Bill informat ion.

PLE ASE P RIN T
Namc -;;;""""'"",, _

panies and plants ope rated by elec
tronic automation. The pay is good.
the work is exciting, and the future
IS secure.

The "door-opener" to it all -and
in many cases it's a legal requi re
ment-is ha ving a Commercial FCC
License. For passing the Govern
ment's License exam o ffe rs proof
positive to one and all that you
really k now your Elect ronics.

The exam is so tough , as a mat
ter o f fact , that two of three men
fail it. But if you train with C IE,
yo u' ve little cause to worry. CfE
training is so effective that 9 o ut
o f 10 C IE graduates who take the
exam pass it.

That's why we ca n affo rd to back
our courses with this iron-clad
Warranty: upon completing one of
our FCC courses , you mu st be able

AdJress _

City _

State Zip Age _

o C heck h ere for G." IIlIIlnformalioll
Accredited Member National Home Study Council.

L __~Lead~in~le~~~!mini~~~in~~3~ S~2O~

r---------------------------------,'J

I

: C I E Cleveland Institute of Electronics
17 7 6 E a s t 17th Str"'eet. C leve land. OhIo 44114

I I. Your 44-page book " How To Succeed In Eject ronlcs" describing the
job opportunitics in Electronics today and how your courses can pre
pare me for them.
2. Your hook " How To Get A Commercial FCC License."

TH INKING about going for your
Advanced or Extra Class License?

Then why not kill two birds with
one stone? Study up o n your tech
nical principles and fundamentals
with a CIE home-study course-and
get a Commercial License too .

e I E license-preparation courses,
while they're specifically designed
to get you a Commercial License,
give you a thorough u nde rstanding
of the "basics" common to all elec
troni c gear-including your own
and all other amateur radio rigs. So
they can be tremendously helpful
in preparing you for the questions
you' ll face in amateur exam Ele
ments 4A and 48.

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

Adv antages of a Commercial
License

With suc h a ticket, you're ideally
equipped to turn your hobby into a
richl y rewarding career- to "go pro
fessional" and take advantage o f
the exciting job opportunities in the
booming wor ld of Electronics.

You might, for exa mple, want to
get into two-way mobile radio se rv
icing. In thi s fast growi ng field , a
service contract for a typical sys
tem pays an average of about $100
a month. -O ne licensed technician
can maint ain eight to ten such sys
tems-and some men cover as many
as fifteen.

And there are many other golden
o ppo rtunities in the aerospace in
du stry, electronics man ufacturing,
compute r servicing. telephone com-

• What's better than getting an
Advanced or Extra Class License?

A. Getting a Commercial FCC License
to go with it.
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In the Beginning. • •

local Domicile for Dememted Ding-a-Lings
suggested I write more articles of simila r ilk.

In the co ming months and subsequent ar
ticles, I shall - by drawing on a seemingly
bottomless pit of banality - endeavor to
look at the foibles, follies and idiusyncrasies
of amateur radio in such a way as to be
humorous and sat irica l without being offe n
srve.

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 fide s.
I . 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 ty pewriter?

How had I become a ham? Ah yes. I re
member it well. Like most things I do . I d id
it backwards. Most hams beccrne 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 shor t st int with a
British Thermal Unit (that 's a hot one l) , I
tran sferred into the Air Force (ours) . While
I was in the Navy, I was considered an idiot

,
•
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, , '
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Bob Manning, Kl YSD
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 cond it ioner - I had taken an overdose of
Midol barely 28 days previously and was
morosely ruminating over the plight of the
rad io amateur. I remember the date very
well . It was the fifth anniversary of ARRL's
first Incentive Licensing proposal to the
F. C.C.

Since we were about to 'gird our loins'
and ma rch valiantly back into yesteryear to
the 'golden' or 'good old days' I had just or
dered a 193 6 Hudson Terraplane, dusted o ff
all my oId Rudy Valley records, bought up
enormous quantities of lamp wick trimmers,
pinned on my Alf Landon and Wilkie but
to ns and started building a two-holer re
ple te 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
grap hitis ' which is similar to 'inspiratio nal
graphitee.· but o ccu rs outside water closet
areas : 'tis an uncontrollable urge to write 
somet hing ! somewh ere! I immediately
seated myself and pounded out an article en
titled , "Ipecac Work s on Lids" (73 maga
zine, November 1968).

The response to this a rt icle was over
whelming ! The fact that 'both' letters were
writte n o n fo olscap with crayon and in
bl ock letters made little, if any , differen ce.

The Editor of 73 , upon secu ring my re
lease fro m the Intensive Care Unit o f the

20 73 MAGAZINE



by t hose whom I thought were of high intel
lect. In the Air Force, the exa ct opposite
\vas true . To this day I haven't figured out
whet her ' t is better to be thought an idiot by
genuis ' or a genius by idiots . . .

This varian ce of feelings was not , in reali
ty. without basis. For, when I entered the
Navy. it was with the un derstanding that I
would be schooled as a Hospital Corpsman
and study under the famou s Doctor Chicago,
who was doing experimental research in
'acne' and 'hickey ' transplan ts. Unfort u
nately, the ' po wers 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 co lor code on a resis
tor? The process, like the mating habits of
the penguin, is stric t ly 'trial and error' ( I n
cidently, the trial and erro r mating habits of
the Penguin is probab ly the reason fo r that
creatures universal dis ease. 'pk nobo phobia'
(fear of backing in to cold d o or knobs) and
the most likely reason for th eir Charlie
Chaplin-like walk and accoun ts fo r the fact
that yo u nerer see a Penguin in a crouch ed
or bent over nosttio n.}. This deficiency on
my part led my superiors to loo k askance at
my att ributes. Combine this with my chub
by, pear shaped appearance - which gave me
the uniq ue distin ction 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, t he fact t hat 1 once suggested
rep lacing the old libido controlling salt peter
pract ice with a 'dry ice ' treatment did little
to change their opinion . Instead of surrep
tit iously inserting saltpete r into the fo od
fare , I proposed swallowing small dry ice
capsules to freeze the prostate gland - th us
arriving at the desired result wi thout altering
the taste of the food . Unfort una tely, 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 lary nx and the colo n. The lat
ter ac t ion creat ed some extremely embar
rassing sit uat io ns fo r the user and the former
action preclud ed him from calling for assis
tance.

Despite these o bvious drawbacks - and
the fac t that I suffered from chronic sea
sickness. I became an excellen t radioman .
My last o fficial test CW pape r was accredited
with 40 wpm . I must con fess . ho wever.
that the officia ls simply took my wo rd for
lil y o wn test resu lts. The test s had been
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given during heavy seas and the judges - to
a man - exhibite d a st range reluct an ce to
either handle or even look at my paper.

Possessing the abili ty to send and receive
CW at 25 and 35 wpm respect ively and hav
ing tra ined on a great variety of electronic
equipment, it was only natural that , when I
tra nsferred into the Air Force. t hat they
would pu t me to work in a Te letype tape
delivery center - where the only elect ronic
mechanisms were a moldy coffee urn, a Tuc
ker built coke machine and the eve r present
'panic button'.

Event ually, however, I did end up in
communications at a USAF MA RS station
where I made my fir st 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 disda in shown towards Sam to
be an aspersion on the type o f license in
stead of the man. Whenever we held MA RS
meetings, the rnembers flicke d ashes in
Sam's lap, lobbed candy wrappers at his Met
recal, accused him of having rubber pockets
to steal sou p and stated that, " if he had a
brain, he'd be arrested for smuggling trash !"

Having no special love fo r Sam and being
blessed - or cursed - with a caustic
tongue - and knowing the disdain in which
he was held, it was inevitable tha t we should
eventually tangle.

It happened! - - - - One day , with Sam
driving our 5 t on truck and wit h 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 MA RS station, scare
hell out of two pregnant dependents and
caused the airman to slide, in a kneeling
position , downward and forward under t he
dashboard where he straddled the drive
wheel lever wi th considerable fo rce - leav
ing him wit h a st range 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
vat ed N"CO and Sam was no exce ption. lie
immediately turned apoplectic vermillion,
let out a 15 minut e non repetative st ring of
ex plet ives 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 :>MD 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
lhat Sam and I 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'-I 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 - cui" 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 I0% 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, "1
never met a ham 1 didn't like!" - Eventu
ally, I reached the epitome of all hams....
writing sarcastic letters to ARRL.

This covers HOW 1 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 [lips 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 - ofall 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 Ant
eater.)

Being a student of Zen, Extratenialism
and intensely adroit at deep analytical in
trospective soul searching - which, literally
translated, means "I goof off a lot!" - I
have given considerable thought to this
status. I have concluded that objective hu
mor - satirical, distorted or prismatic is
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.

AIrs suggestion is 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.!. 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 effec t) - In this way, the opera tor
must manage to loosen the marbles from the
cummerbund. His operating privileges will
be inversely proportional to his supply of
marbles. This will co ntinue 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) Adeq uate (h) Advanced (i) Improving
U) Extra (k) lT1:= + ",-_ - .".+=32 and the
(I) 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 t he 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, I 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. ] am the author
of one article entitled, "Where Are The
Men?" it dealt with the poignant question
'where is MR. PAUL, UNCLE JEMIMA and
WHISTLE RS FATHER?? - I 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 .
NOW UP YOURS1!!!! "

Friendliness and Courtesy are contagious . . .
start an epidemic ( K I YSD)
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Kill ignition noise
and other strong impulses

with a

NOISE
BLANKER

KIT for
TR-3 or TR·4

Unlike the usual noise clippers or limiters. the
34-NB is an advanced noise blanker wh ich actually
mutes the receiver for the duration of the noise
pulse. Be tween noise pulses, fu ll r eceiver gain is
restored. (I he receiver AGe is affected only by the
desired signal strength, not by the noise at the an
tenna .l 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 rece iving cir
cui t whi ch is tuned to the 9 MHz IF with bandwidth
of 10 kHz. The switch opens for noise impulses but
closes to al low the signa l to pass.

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

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

Model 34·NB 512900 Amaleur Net

At your distributor or write to

R. L. DRAKE COMPANY
Dept. 359, 540 Richard si, Miamisburg, Ohio 45342
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Don't Kill Your Generator!

Jim Ashe, W1EZT

Going to filter out that noise from your
car generator so that you can better enjoy
your mobile rig? Careful, or you may kill
your generator, too. It's been known to
happen.

Since generators put out de, 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 de, 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. I.

All de generators are really ac generators.
You don't sec 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

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 de 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 capacito r?
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!
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Fig. 1. Equ ivalent circuit at a c of an auto
mobile generator installation. Resistance of
c ar w ir in g 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 a re short
ed so far as ac frequencies and noise are con
ce rned . With reduced resistance greater cur
rents flow, and the ac energy dissipated in
the armature is several times greater than

under normal conditions. At heavy generat
or loads the armature may d ete r io ra te rapid
ly , or be destroyed .

Fig. 3. The simple solution. A small resistor
added in series with the capacitor reduces
c u r re nt s and carries much of the ec d iss ip a 
t ion outside the armature. A few ohms
should be ap p ro p r iat e , and checks may be
made by temperature observation or direct
measurement of armature noise and ac cur
rents.
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The GT-550 by GALAXY

•

•

Itu xf'rl 011 lhe /JrO Vf'lI (;alaxy I I ill!.: J df':o;;gn .. . th e GT-S,SO co me.... 011 stage wilh fill

f' ll / in'ly /J e w loo k. A rul under this beauliju! !l e w ext erior (;a/axy has pm:Jwd ,:;50
wall .... . . . tlie highest /lowen'd unit ill iis J;'dd. IIf~llry Hodio. al way ,.; th « [irst ioitl:
III" hest, i .I; proud to inirodure thix [ine piece oj eq uipment along uiilli lIll (·(Ilia/!.""
[in« lin« of nrressories.

(,'O I1W Oil ill. look them U l 'c r . Or w r i te or /l"0/H'. W(! 1/ setul ,,'1/0 11 df!luil,'d
,"Jl il e ljll 'a/ if JII S.

GT·550.
AC·400.
G·10oo.
RV·550,

R F·550.

SC·550,

550 watt transceiver
AC Power Supply, 110/230 VAC. includes cables
DC Power Supply, 12/14 VDC, Neg. Ground
Standard Remote VFO provides dual frequency
control for GT·550 only
3000/400 watt Wattmeter/Antenna Selector
(Available after April 1)
Standard Speaker Console. 5 x 7 speaker 8 ohm,
(AC·4oo will mount inside)

S449.00
$ 89.95
$125.00

$ 75.00

s 69.00

$ 19.95

II pll ry Radio has a gn'at antenna packaRe /Jr0RrcWl . . . biR sm ·inRs. tY rite for lit rrature .

CA ll DIRECT US E AREA CODE

Butler MISSOU ri . 64 730
11 240 W. OlympiC. Los Angeles. Ca lif.. 90064

931 N. Euclid. Anaheim. Cali f. . 92801

816 679 3127
213 4776701
71 4 7729200

"vvorld :s Lu gesl Distrib uto r o f t\m,]!('u r Rad io Equipment"



Working DX Without

Six Elements Joseph E. Taylor, K5PAC
6 Evergreen Court
Little Rock, Arkansas 72207

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 im proving
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 OX 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" OX 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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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 fane'! Again we have to look at
plain facts. Your chances with lower power
and/or simpler antenna systems are better
on CW than on fane. 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. OX
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 su ccess.

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 OX 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 maj or problem is lack of
se lect ivity. you may receive a good
deal o f help from a Q multiplier.
If your receiver is not stable it can be
fa ta l in DX work . The inclusion o f VR
circuits or some approach to main
taining a fairly constant temperature in
th e receiver may help. Separate
switching which leaves the heate rs on
at all times is 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 to ward your fav ored direction
(s). For example, in the central United
States a dipole oriented NWjSE 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 o pen 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 o pen
when , and to what parts of the world.
Find o u t what parts o f the DX bands
will likely be best for you.
For instance, you may find less
cro wding around 14,075 than around
14,010. For a signal which has its
limitations you may do better there
even though you hear more OX on the
lower frequency.

5. When you are going to call a DX
sta t io n who is calling CQ, be ready to
call the inst an t he signs. If you drag
your foot and hear another station
calling him you probably won't call at
all. Assum e that the same will be true
of others. Get in fast.
Don't call to o 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 CQ DX. Don't be afraid to do it
but don't overdo it. Rem ember your
signal needs an opening more than
repetition. Try to find a litt le gap
between signals. Call QRZ o nce and
sign your call . If there is no response
call CQ DX twice and you r call twice
and K. No more .
No fancy stuff - no " A R-K" - no
" DX pse KKK " . In general the DX
boys are good o perators and they will
respond to good practice on your part.

7 . Answering. When you get a response
keep your first transmission very
short. . .. perhaps . . . .
XY9AA De K5PAC - R - GM OM ES
TKS CAL L UR RST 55 9 - 559 QTII
LITTLE RO CK ARK - N A ME
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 want s to. If he want s 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 o f you really wants
a QSL then be prompt abou t 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 p ut
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 kilo watts and
beams.

This is not spec ulation nor theory. In the
past we have had quad s and beams and I
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
o pen line into a home brew tuner. The rig
runs about 180 watts CWo

Frankly, I've had a ball working DX o n
15 and 20 meter CWo Why not crank u p
your rig, oil up the key and join me some
day soon?

.. . K5PAC
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The Short - fee Antenna

Edward M. NoH. W3FQJ
35 10 Lim ek i ln Pik e
Ch u/font, Pennsy lvania 18 91 4

0 111 ". 1 Jl AOI AT IO Ill

( "'I "'OR LOBES I

Fig. 2 . The 10·1 5 S ho rt -Vee.

Matching is helped by using a co m pro
mise length o f transm ission line which is a
whole multiple o f an elec t rica l ha lf wave
length on ea ch band . In so doing th e ant e n
na resistancejs reflected to t he transmitt er
with little o r no rcactu ncc. Thus the SW R
ratio ca n be kept below I .X to I wit hout an y
tuner at antenna or t ra nsm itt er. This L'X 

pedien t permit s fast band cha nges.

10-15-20 Short Horizontal Vee
Still an other advan tage of th e sho rt vet:

an tenna is its li mited space rcqurrcm cnt . ,\
prac tical versio n o f this ant en na st ylc i<.;

meter it is essential that the meter be placed
a whole multiple of an electrical hull II'lIl 'C

length from the point where the t ra nsnus
sion line is co nnected to the an ten na .

Multi-Band Relations
An interesting relationship exists among

the odd quarter-wavelength dimensions for
various amateur bands. For exa m ple the leg
length for 5/4 wavelength o pera t io n on 15
and 7/4 wavelength operation on lOis ap
proximately the same. Thus a compromise
leg length ca n be determined that permit s
optimum o pera tion on both bands. Fig. 2.
Furthermore an additional leg ca n be added
in conical fashion to obtain an odd quart er
wavelength operation on st ill another band .

--~ ..... IitA DIAT IDN

COAX
LINE
TO SET

.. .lI.IO:E LINE
WtlOLE "ULTl P\. t
OF 1\ /2

MAK IMUM
-~.~ OIRECTlO '"

I ".... JOA LOBE )

F ig . 1. The S h o rt -Vee Antenna.

The short-vee antenna is an effective fix
ed-position antenna because of it s reasonably
omnidirectional pattern plus a broad direc
tional chara cteristic in one direction. A sim
ple definition fo r a short-vee antenna would
be a vee antenna with a leg length of no
greater than 100 feet or no greater than 2Yz
wavelengths, whichever is the sho rte r. Angle
between the two leg wires would fall be
tween 60 and 100 degrees, Fig. I. If the
legs are dimensioned and trimmed carefu ll y,
such an antenna requires no tuner and per
mit s direct feed to the coaxial line between
antenna and transmitter .

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

1/4 Wavelength = 24 6/f me

3 /4 Wavelength = 738 /fme
5/4 Wavelength = 1230/fme
7/4 Wavelength = 1722 /fme
9 /4 Wavelength = 22 14/fme

The pra ctical electri cal q ua rte r wave
length of the leg is some wha t shor te r than
the above formula values. In mo st instan ces
for a short ho rizontal vee mount ed a t least
30 feet a bove ground. the shor tening is a p
proximately 6%. It is advisa ble to cu t the
legs long and then cut hack slowly to the de
s ired freq uency us ing a n a ntenna noise
bridge or swr met er. When using a n swr
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SEE YOUR LOCAL DISTRIBUTOR
OR WRITE

FOR COMPLETE INFOHMATlON

WHAT IS
THE BEST
WAY TO

GET THERE!
The

HEIGHTS

HEIGHTS
MANUFACTURING CO.

4226 MAYBURY GRAND
DETROIT. MICHIGAN

Area Code 48208

70 feet
(for 20-15-IOM)

Aluminum Tower
'so light you can
put it up all by
yourself! No
climbing, no jin
pol es , no heart
attacks.

• A 64 foot tower
weighs o n ly 140 #

+ hinged base+ fits any rotor+ costs under
$350+ no painting+ no rusting+ doesn' t depreci

ate like steel.

WHAT IS
THE BEST
ANTENNA

HEIGHT
FOR DX'ING!

,,'

$ 1' 2 "

".

CO'.
TO SET

Fig . 3 . T he 10-1 5 -20 S hort-V ee.

given in Fig. 3. It serves as a fin e antenna on
10-15-20 meter sideband. One pair of legs is
cut to 56 '. In so doing resonance is estab
lished on bo th the 10 and 15 meter bands.
The second pair of legs is cut somewhat
shorter to 51 '2", operati ng 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 t his
point in conical fashion, Fig. 3, and have a
separation of approximately 10 feet at the
far end .

The apex angle was made 800 . The total
length of transmissio n line from antenna to
transmitter can be made any whole multiple
of 4 5 feet. (The 45-foot figure takes into
co nsiderat ion optimum operation on the
three bands and t he velocity facto r of 0.66.)

A line that bisects the small angle of the
vee is the direction of maximum radiat ion.
For the short vee antenna it is qu ite a broad
beam. At the same time there are additional
lobes that provid e omnidirectional radiation
as well. Thus the antenna support positions
can be selected to obtain maximum rad ia
tion in some preferred direction at the same
time you can obta in 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 Ame rica . At the sa me
time it would provide good omn idirectional
stateside coverage. If you have a WAS need,
the maximum direction can be toward the
west. At th e same ti me you wo uld have
good north and sout h coverage. You may
wish to beam it toward Europe. always
read y for good o penings. At th e same time
yo u have goo d states ide coverage .

. . . IV3FQJ
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The Little Wonder
Eddy Shell, WSZBC
1209 Holiday Pla ce
Bossier City, Louisiana 71010

The Little Wonder
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OR VII(IIO G MAT CH BOX

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
is 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 feed line and
work the world .

How to tune the "Little Wonder" ; The
best method of tuning the rig is to tune the
unit into a 50·ohm load and then connect the
antenna tuner. (Do not tune the rig.) The
antenna tuner is tuned for I : I 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 Mllz, 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

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 I: I 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 KWM2 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:

I 3/4" hard drawn copper tubing 31 W'
(junk yard , Sears, etc.)

I 3/4" hard drawn copper tubing 43 3/4"
(junk yard, etc.)

46/32 I" brass bolts and nuts
1 36" oak dowel rod (fir will work, but

oak is stronger)
I roll of plastic tape
I 55 feet of No. 12 nyclad wire (motor

rewinding shop)
I single-wire feedline to run from Little

Wonder to antenna tuner... J 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) . I 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?

23 /4" bar stool rubber feet
1 24 "x I" plastic water pipe to cover coil

after assembly
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Gel more receiver than you par for: 11 Iron t panel con tro ls . 12 1 J" slide-rule dial in flve colors.
cont inuous cove ra ge from ;1 35 Kl lz to 30 Ml lz including illuminated elect rical ha nrl sprea d for
!liD-l0 me te rs (ha m and Cll). separa te logging sca le. s e ua il ivit y good to 0.5;1V at 30 MH z. St an d a rd
:\~I recep t io n. a product detector fo r 5SB 'C \ V. fast and s low Ave. va riab le pilch BFO . cascad e
RF stage. noise limiting in both the IF and audio s tages. Zener stabilized so usual warm-up d rifl
is virt uall y absent. OTL audio. illuminated "5 " meter. buill-in monitor speaker plus front pane l
jack fo r external (optiona l) ma tchin g speaker. Uses over 30 sem icondu cto rs - no tubes. no
n uvis tors - ir s lOOo11t so lid s la te ! O bsole tes tub e r eceivers a nd their warm-up de la y, ba n is hes
dependence on house current 10 s tay in operation . If cur ren t fail s o r isn ' t a va ila bl e, the D X-1 50
run s lip 10 100 hours on 8 " 0" cells. It will operate fro m a car's cigarette lighter or any ".2 VDC
lH'g<-l lin~ uruund mohl le or basn sn u rco. A 117 VA" power supply is h u ilt in , of C.Oll !SP, The
Il X-15fl is a hns kv h rutu: ]4 1/ 4 x ~ J1/~ X 6 112 " w ith a m a ss iv e: h rushed al umin u ru o xt r-uded fro n t
1I;IlHd , s o lid Ilw l a i k no b s , urn v rnota l cu biu cl. 14 pou nd s of qunli tv. 119 9~
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------ - - --------- - - - - - - ---- --- - -- - - - -------- --- - - - -
: FILL IN AND MAIL ORDER TODAY!
RADIO { EAST: 730 Commonwealth Aile., Boston, Mass. 02215

CENTRAL: 2615 West 7t h 51.. Fort Worth , Texas 76107
SHACK WEST: 7340 Lampson , Garden Grove, Ca l if. 926 41
Please ru sh m e the i tem I've ch ec ked be low, Dept , ZM
I enclose $ • plus 50¢: fo r postage and nano ttng:

o FREE 1969 Ca talcg 0 Matching Speaker , 20· 1500, $7.95
o Receiver, 20·1 50, 0 12 VDC Power Set, 20-1 501 , $7.95

$11 9,95

Name (pri nt)

Street

I City Sta te Zip ----
I,~ - __ - - - - - __ - - __ - - _ _ - - ..



Easy Tuning o the
David S. Traer, W4A Z K
625 8 th S treet , South
Nap les, Florida 33940

Multi -Element Quad Antenna

Perhaps the most perplexing and o ne 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 luning
for broad banding or " on the button" tuning
for maximum efficiency over a smaller band
width .

Since t 95 8, when I first erected a four
element quad, many, many man-hours have
been spent making measurement s with recei
vers several miles away, field st rengt h meters,
vswr meters , impedance bridges, and grid dip
meters. At that time , there were no fiber
glass poles, mounting hardware. o r 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 - t he driven element
was always reactive . It should be well known
that the reactive component of any ant enna,
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 alt hough 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 ant enna.
Work may be done on the quad much closer
to ground level (15-20 feet) if allowance is
made for a frequency rise of ap proximately
25 to 50 kHz at 14 MHz when the antenna is
put back to forty feet o r higher. Therefore,
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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
ant enna 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
fift een feet above ground level. An allowance
of 50 kHz should be mad e 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 stat ion 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 eq uip
ment. It is always better to have more wire
than needed as it is quite easy to cut off an y
excess. Some use number 10, 12 or 14 solid
copper wire, some aluminum clothes line
wire, o r seven st rands 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 furt her 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
mayor may not go to I: I. 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 ohms, 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 RGll U (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.
ZT =-IZ L x Zs where ZT =characteristic im
pedance of the coax for the quarter wave
transformer, ZL = antenna or load impedance
and Zs = source impedance or the character

istic impedance of your transmission line.
Should the load impedance be within a few
ohms of SO, 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
rriission 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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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 de 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 freq uencies at
which the antenna is nonresonant. Note 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 FIB 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 .
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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 freq uency 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 true 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 sur plus 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
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lassie 36The

'Pat. No. 3419872

With Patent Approved' Classic Feed System'
You've been hearing about the Classic Feed System and

its 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

element configuration of DX-proven TA-36 to create the
new Classic 36. This tri-band beam, rated for maximum

legal power cn lO, 15,and 20 meters, features the Classic
coax-fed balanced element for more efficient beam per

formance. increased bandwidth. and maximum gain.

As the latest 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 bui Ids quality
antennas and stands behind them. Write factory

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

Dept. 181A

••Is" .Jhc.
.6'0 N. L.INDBERGH BL.VD•• BRIDGETON MO. 63042



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

An E
•

ectice 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
q uency. 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-

36

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 WA ICCH in the January
1968 issue of 73 Magazine , page 21 A. It is a
simple device, inexpensive to construct and
very effective in results. It is usually
powered by a grid 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 t he 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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Fig. 3 . 91 .2' Feedline Test NO.3.

The resonant point was rising, but not far
enough yel.

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
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look (electrical) at il. I took my grid dip
meter, rf bridge and vlvm.

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

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

Next Test No. I 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.

1.1 ., I •• ' .0 .r
r .e •• ••

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.

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.

Fig. 4. 88.2' Feedline Test No.4.
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Fig. 5 . 85.2' Feedline Test No.5.

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 9 1.2 feet long. Fig. 3 shows the
results.

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 I to I ratio.

The results on the air were interesting.
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Fig. 3 . Adding capacitor for best match .

OIRECTOIt
itEr ONLY

4 3 TURN
CENTEIt COil
DR I"'E N
ElE "'ENT

140uur

ItG 58 coax

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

Hg. 2 . Using the ever popular " G am m a
Match:'

""
'--I."

I

5/9+ reports to the Eastern half of the
U. S. A., 5/8 reports to Germany etc. Con
elusion : The results shown ab ove 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? I suggest it will
payoff 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 met ho d... ref. Radio Amateur Hand
book, three element beam for twenty meters).
The initial set-up is shown in Fig . l.

ItG~8 fEED

I §3
LINK COUPLE

OIttvEIt
43 TUItNS

DIRECTOR
4 2 TURNS

The capacitor was set at several different
positions and minimum of 3 : I 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: I for all our efforts to obtain
a match.

Bernard Oliver, K6CZJ

You'll find the answers on page 50 No
fair peeking until you've committed your
self to good guesses.

F ig. 1. L ink c o upli ng as in the or iginal set up.

After initial tweaking, the best VSWR ob
tained was a disappointing 3: I. 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
trips up 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 :
I . Tying the shield of the RG-58 coax to the
cente r turn 1/2 1 o f the 43 turn center coil of
the driven element and,
2. Connect ing the coax center conductor to
the 31 st turn on the coil. This gave a starting
point of 5:1 VSWR.

With a little hint fro m the handbook , a

DX QUIZ
OK, you D'X'ers, how are you on

fixes? Score five points for each correct
fix . \Ve are in Africa this trip.
Congo Republic of

Republic Guinea
Republic of th e Uganda

Congo Rwanda
Mali Niger
Central Afri can Tanzania

Republic Gabon
Senegal Spanish
Cabindi Guinea
Fernando Mauritania

Poo Lesotho
Zanzibar Mozambique
Chad Botswana

pre
pre-
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ROHN, as the largest tower man
ufaoturer in the United States,

provides outstanding corn
mercia I quality equip

ment for amateurs.
We're best known

in t hi s fi e l d fo r o ur
crank -up, f old -over and
# 25G towers. Like all our big
commercial towers, they're hot·
d ipped galvan ized after fabrication
according to EIA specifications. We also ..
make commercial hardware and accessor- 1

ies amateurs use, too, a nd it's all designed I

with an understanding of your needs, par
ticularly in the area of quality . And don't ,
overlook our constant search for new ideas,
processes and products - just for you.
Keep an eye OUt for the ROHN name. It's
well worth your while.

Systems Office -
Box 877, Richard son, Texas 75080
Phone 214·AOl·3481
Western Office
310 Qu incy Slreet{xjReno, Nevada 89502
Phone 702·322·93
Elster" Offi ce
P.O. Box 2101
Hanover, Mass. 02339
Pho ne 617·826-2511
Southern Office
P.O.Box 6537. Birmingham, Ala. 35217
Phone 205·841· 1789

Home Office - Factory
P.O. Box 2000, Peoria, III. , U.S.A. 61601
Phone 309·637·8416 TWX 309·697·1483

ROHN~

RDHN~
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Two

Peter A. Lovelock , W6AJZ
235 Mo ntanil A venue
Santa Monica , California 90403

on Top

Those o f us rest ric ted to using top-loaded
vert icals on 75-80 meters for fixed station
operat io n, a re ap t to regret the narro w band
width inhe rent in this t ype of an tenna. So it
was wit h my Hustle r 4 -BTV, which perfo rms
fine over as much as 150 kHz in any selected
part of the band. but limited my operation
to either SS B o r CW fo r a given adj ust me nt.
Since I li ke to work 80 met er CW OX and
also ragchew o n 75 meter SSB, there just had
to be a better so lut io n than lo wering and
raising the antenna each time I got a yen for
the alternate mode of o perat ion.

There was, and it was as simple as instal
li ng t wo top-loading coils - in my case the
Hust le r ty pc RM-75 .

This was accomplished by fabricating a
sui table mount ing bracket o ut of l "x ~"

alum inu m stock, as shown in the figure. T he
t wo "cars ," 45 degrees to the center mou nt
ing surface . permit the two co ils to be moun
ted physically 90 degrees to each other, min
imizi ng intcrcou pling. T he bracke t is moun
ted hy t he cente r hole to the 3/8"-24 st ud
atop the 4-BTV, o n which a single R M-75
loading coil is normally attached . The stud

,.- 11/1 •, ..-1,d" _ 314'.• I I

4~·,,'
SlOE V I E W

'"• - u eS

I 1
0

I

" O"f'0
,,
",

10 " ',',le "

F ig . 1 . The mounting bracket for two AM -75
loading co ils.

40

V ie w of tt,e antenna in use.

being only about Y.... long required filin g
do wn t he bracket t h ickness to 1/8" at the
mou nting point , in order to secure the brack
et with a 3/ 8-24 nut. lt 'x I /8 " stock is also
available, hut it was felt this would be a bit
fli msy , causing the " ears" to flap in a st iff
breeze, with det rimenta l affects o n resonance
and loading. Anyway, both kinds o f stock
are to be found in the " 0 0 It Yourself" al
uminum rack in weB eq uip ped hardware
stores. The co ils arc attached with 3/ 8-24x W '
bolts using washers , plus a split lock-wash er
to take up the extra bolt length and ensure
that the coils won't corne loose .

The pictures sho w the finished product.
One coil is reso nat ed by it's whiplet to 3900
k llz and the ot he r to 3550 k llz. The ante n
na reso nat es and loads with lo w SWR at both
frequ encies with no interaction between the
coils, and I ca n now enjoy operation on my
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• 6 THRU 160 METERS • FEEDS 2nd RECEIVER
Model PT, with built-in power supply, transfer relay, connecting

ca bles, wired and tested. Amateur Net $59.95

6527 • RALEIGH, N. C. 27608

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

• A un ique built-in t ransfer circuit enables the PT to by-pass itse lf while the t ransce ive r
is transmi tt ing. The PT also feeds the antenna input of a 2nd receiver as well as
muting it. AMECO

DIVISION OF AEROTRON. INC.• P. O. BOX

" Blimeyl N o w o nder I'm not copyin" "

..,
,.

••

• •

W&JIP
Mou nti ng details showing th e 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 t he mast. I could
mount more than two coils, horizontally,
and 90 degrees to each o ther, giving me ad d i
tional band coverage. Who is going to be first
on their block to have "four on top?" or
even five? ...W6AJ Z
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Measuring Antenna Gain

John J . Schultz , W2EEY/1
40 R ossie Street
Myst ic, Conn. 06355

,,

Fig. 1. Basic tree .soace rreosmt sston for m 
ul a betw een antenna s. A n t e n nas are in th e
same plane a nd the transmission' ine bet w ee n
th e equipments and a n te n nas have negligible
lo ss . loss , if present, ca n be inclu d ed as a
sca ling factor ( t.e . a to ta l line lo ss o f 2.5 db
wi ll reduce the power received by a f actor of
.55) .

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

Ptransmilled /Preceived=Gt G, (>"/411 D)2

Gt and Gr are the numerical values of the
gain of the transmitting and receiving anten
na, respectively . The t erm in parent hesis is
simply a constant. Ais th e o perati ng frequen
cy expressed in meters and D is the distan ce
between the ante nnas also expressed in met
ers .

The above equation is true so long as the
antennas operate with essentially plane wave
front s. That is, if the antennas arc too close
there will be an appreciable phase difference
between the signal which one antenna receives
from the center and the edges of t he ot he r
ant enna. So, for good measurements. D in
the above equation should at least be equal
to about2L2/ >... L is the longest lineal len gth
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
arate d by at least 9 meters , or about 30 feet.
Generally, there is no difficulty in meeting
the separat ion requirements un less o ne is
dealing with very large antennas at very low
frequ encies.

The necessary power measurements can be
acco mplished in several ways. A watt meter
can be used in the transmitting antenna's

G,
POWER
TRANSM ITTE D

\ ...+t-t1
<,

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 experimenti ng with new
forms, a continuing problem is how to mea
sure the gain of an antenna . Of course, the
proof of any antenna will alwa ys remain in
how it perfo rms in actual opera t ion. Also,
gain is just a number and by it self doesn't
convey any information about the overall ra
diation pallern (exceptto say that it is formed
in some directive manner) . Nonethe less, it is
often handy to be able to talk about some
gain fi gure for an ante nna.

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 so me
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
ca n 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 fo r
best antenna performance.
Basic Method

Fig. I illustrates the basic equipment set up
which is necessary to measure antenna gain.
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transmission line or the rf voltage across the
line measured and the power calculated . The
line itself should be operating as close to a
I : I swr ratio as possible . The receiving an
t crma power can be measured in essentia lly
the same man ner or if the gain of the receiver
is 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 co rrec t ly mat ched . Still
another method is possi ble if only the power
output of the transmitter can be measured.
The transmitting power is adjusted for some
convenie nt refere nce level on the receiver
(receiver ave is off). The receiver "S" meter,
if it is the type that functions with the ave
disabled, or an audio output meter, if the
transmitter is tone modula ted , can be used.
The t ransmitte r is then con nec ted to t he re
ceiver and its output level slowly increased
(using an attenuat or network or by varying
an operating voltage whic h controls t he out
put power) until the same reference level is
obtained. The power level required will be
the same as the received power.

If o ne o perates only on a speci fic 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 an tenna and t he re
ceiving reference antenna is kept constant and
as long as the input power to the transmitt ing
antenna (of unknown gain) is always the
same, the meter can be calibra ted directly in
tcrms of antenna gain. It is only necessary to
use several antennas at the transmitt ing end
of known gain first in order to establish the
calibra tion of the receiving ante nna "gain"
meter. Such a device can be a great dcal of
fun and use during compet it ions at fie ld days,
etc. for the best antenna designs. Aside from
the distance and power considerat ions men
t ioned , however, the o nly requirement for
the FD " wo nder" antennas tested is that they
be capable of prod ucing nea r unity swr in the
transmission line to the transmitter. Unless
this condit ion is met, the "gain" meter read
ings will not be valid in either an absolute or
compara t ive sense . The basis for the calibra
tion of such a meter should become clea rer
from the fo llowing test situations.
Gain Using a Standard Reference Antenna

If one has co nst ructed an ante nna of
known direct ivit y gain and wishes to det er
mine the gain of an untried ante nna design,
the setup of Fig. I can be used . The trans-
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mitter out put power and received power are
measured and the gain is calculated from th e
formu la previously given. knowing the anten
na separation and the operati ng frequency
(using thc untri ed antenna as either the tra ns
mitting or receiving antenna). For instance.
if the reference antenna used is considered
to have a gain of 1(0 db), the original fo rm
ula can sim ply be resta ted as :
G=(4n DrA) 2 Preceived/"transmitted
Thus, if an antenna were tried on 2 meters
at a distance of I0 me ters and the power
received were 1fI 0 of a watt fo r a 10 watt
transm itter out put, the gain would be:

G = (4n 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 procedu re is possible. The
tra nsm itter is connected to some avai lable
antenna. At a reasonable distance away, the
standard or reference antenna is connec ted to
a recei ver. Th e transmitt er power output and
receiver gain are adjusted to produce so me
convenient reference level. The transmitter
power output is noted . Then, t he anten na
under test is substi tuted fo r the reference an
tenna. The transmitter power output is re
adj usted to produce the same reference read
ing on the receiver. If the t est antenna re
quired only I watt of transmitter power to
produce the same receiver reference level as
when 10 watts were used with th e reference
antenna, the gain of the test antenna is sim p
ly 10 -i- 1 or 10, whic h also happens to be 10
db. Remember that t he numerical power
rat io must be converted using a db power
curve for db gain express ion. Again, the an
tenna gains obtained by this method will all
be referenced to t he assumed un it y gain
(0 db) of the reference antenna.
Gain o f Two Identical Test Antennas

Suppose that o ne had two iden tica l ante n
nas and did not kn ow the gain o f eit her nor
had any reference ante nna of known gain
ava ilab le. Surprisingly enough, t he gain of
the test antenna design can st ill be easily
found. If the gain of both antennas in the .
test set up shown in Fig. 1 is the same, the
original gain fo rmula is re-arra nged in the
form :

G=4n OrA " received /Ptransmitted
The received power and transmitted power
can be measured with so me specific antenna
separation and the formula will yield the gain
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Fig. 2. As described in the te xt, the gain of
three d issimilar antenna s may each be fou nd
a lt h o u gh the gain of none o f the a nt en nas is
k now n . D, dist a nce between a nten nas, need
not be equal. The o n ly requirem ent is that
all the a n te n n as h ave th e sam e po la r iza t io n.
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does not take into account any other signals
being present except the transmitted o ne in
space. At high enough frequencies, this con
diti on is reached with radio transmissio ns but
at lower frequencies an antenna will receive
noise signals as well as the desired signa l.
Therefore, allowance must be mad e, if possi
ble, for the error caused by noise reception.
lfthe received power levels are high compared
to the received noise level , the noise effect
may not be signifi cant. At great distances
and with low power levels meaningful results
cannot be obta ined .

Some othe r general precautions arc :
1. Both antennas must be o riented for rna xi
mum signal befo re measureme nts are made.
It can happen t hat maximum radiation does
not coincide with the geometric cente r o f an
antenna.
2. The fo rmula is based on line-of-sight
transmission . Reflections, including t hose
from inadequate antenna height , should be
avoided .
3. The antennas must be separa ted sufficient
ly to produce a plane wave.
4 . Correc t impedance matches must exist
throughout the transmitt ing and receiving
terminals.
S. If the receiver is use d as a power level in
dicating device, its gain must be reasonably
stable or should be frequently checked. 11
must be o pera ted in its linear range without
overloading and with its ave off.

The use of a low power transmitt er whose
power out pu t can be readily varied was as-

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 t est
antennas and then directly to the receiver to
establish a power ratio that can be used in
the formula .

The gain figure obtaine d from this proce
dure is mathematically related to a so-called
isotropic antenna which radiates equally in
all directions. A ~X 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 YzX 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 st ill be established.

The antennas are arranged as shown in
Fig. 2. The distances bet ween the m need not
be equal but is assumed so to simplify t his
description. Using the basic tran smission
formula and when stat ion I transmitt s, the
following formulas are o btai ned, each of
which produces a simple number when t he
measured values are inserted .
G 1 G2 = (4" D/"A)2 Prec . 2tptrans. 1 = A
G 1 G3 = (4" D/"A)2 Prec. 3/Ptrans. 1 = B
Next station 2 transmit s and the following re
lationship is det ermined :
G2 G3 = (4" D/"A)2 Prec . 3/ Ptrans. 2 = C

Since three constants and three interrela
ted gains are co ncerned, the gain of each an
tenna can be found :
G I= AB/C G2= AC/B G3= BC/A

Again, the gains will be in numerical form
and must be co nverted to db values. Also ,
the gains will be referenced to a theoret ical
isot ro pic antenna and must be reduced by 2
db for co mpariso n to gains related to a YzX
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 . 1 . A d ifferent TR S w it c h.
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sumed. A signal generator of sufficient out
pu t power can also be used. If one uses a
method such that connection of the trans
mitter to the receiver for reference level set
ti ng is no t necessary, a transmitter of fixed
po wer outp ut of any level can be used.
Summary

When commercia l laboratories make gain
measurements using so me 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 sta t ion 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 ant enna
is determined . Particu larly, 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 appreciat ed that gain
is only a numeric and not the only meaning
ful cha racte rist ic of an antenna, although too
to gain figures. Ot her factors such as the
vertical and horizontal radiat ion pattern
fo rms, front-to-buck ratio, impedance, band
width, etc. are just as im portant and , indeed ,
in some applica tions more significant for best
communication than gain . ...W2EEY/l

A Different TR Switch

The TR Switch described in May 1963 73
:IIaga: inc on pages 12 and 14 has undergo ne
a metamorphosis or change fo r the better.
Whi le in some areas of the count ry the
grounded grid configuration wilt fun ct ion
well, it behooves the amateur in a metropol
ita n area, especially where there are several
marine, coastal, point to po int commercial
sta tio ns operating, to use a different circuit.
The rf chokes, especially the one in the cat h
ode of the grounded grid tubes, have a self
resona nt frequency and 10 and behold , com
mercial stations can be heard in the back
ground. Weakly, but st ill there . No amount
of decoupling will elimina te them . Different
values of chokes can be used, but then a sac
rifice in gain on the amateur frequencies re
sults.

The most satisfactory circuit ry tried to
da te uses a cascode rf stage lightly cou pled

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 de voltage bias on transmit times.
There is 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 rec tifier has no effect, unless a kw station
next door fires up. In that case, he will create
enough bia s 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
st itut ing the I mh L2 rf choke wit h suitable
tuned circuitry . M. C. Smith, W6GMC
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QRP - A New World to Conquer

•

Amat eur radio has been getti ng more ex
pensive and more co mplicate d for those in
tcrested in building their own gear. It may
come as a surprise to discover there are so me
ham s who arc findin g ham radio simpler and
more challenging. These unusual ha ms are the
QRP operators, trying to use lo wer and lower
powers to cover greater and greate r ranges.
For the QRP'ers a single transistor rates as a
powerful transmitter, and com munications
may be maintained at power input levels so
low they are hard to measure. Could you use
your signal generator for a transmitt er? If it
is stable enough , yes! But it would be too
complicated for a really co nvenient QRP rig.

QRP achieveme nts are a real eye-opener.
See Fig. l. Powers much less than typical
flashlight levels can achieve com munication
over hundreds o r thousands o f m iles. Trans
mitter cost is small ; there are no high voltages,
and antenna sys tems typically range from
Joysticks to carefully installed dipoles. The
emphasis is o n operating skill and o n pa
ti en ce which gets you o n the right frequency
at the right time. At QRP levels you do not
blast the o p posit ion , 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
it y o f the rig. The emphasis is o n o perating
skill and patience. That is a refreshing change
and this new perspect ive has proven reliably
popular.

F req . Mw Range Mi./
OSO Time MHz Input Miles W.eq.

waUUJ/6, Cal. 4 pm 7 .0 15 33 273 8,200
WB2GFO, N.J. 12 p m 7.142 50 2565 51,300
W70E. Wash . 9 am 7.01 5 100 680 6,800
WA9DEU, III . 7 pm 7.0 15 500 1840 3,680
WA8JXO, Ohio 8 pm 7.142 500 2110 4,220

All OSO's by calli ng CO. No n e were a rranged .

Fig. 1 . Log e xcerpts. E veryone o f t h ese
co ntact s is above th e basic 1.000 m iles per
watt achievem ent that gets y ou going in
G A P .

A world-wid e organizatio n o f QRP'ers has
developed . Membership is about 3,000 radio
amateu rs. living in 50 count ries . It may be
these people are the very best radio o pera-
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Ar th ur Child, W6TY P
1485 Pine Street 11 407
San Francisco. Ca l. 941 0 9

to rs in the world , since they routin ely t ry to
ach ieve effec t ive co m munica tion a t po wer
levels comparable to the un wanted emissio ns
from mu ch amateur gear and far belo w thai
from some com mercial broadcast transmit ters.
And , they succeed , sett ing reco rds of tho u
sands of miles o n milliwatts o f power. I or
inst ance , you can talk from San Fran cisco .
California to South River, New Jersey. o n 50
milliwatts input. It 's an established reco rd .

Art Child, W6TYP, writes he has been try
ing to make co ntact with ORP'ers in Ja pan
and Z L land . Some ent ries from his log ap
pear in Fig. 1. Previous results indicate hc"ll
succeed since he is using his big rig for this
proj ect. It runs 500 milliwatts. So me other
of Art 's achievements are a 2~ mile QSO on
12 microwatts for 200,000 miles per watt and
a 354 mile QSO on 35 4 microwatt s fo r o ne
million miles per wat t.
QRP Recipe

Interest ed ? Find a good receiver , or make
u p something from scra tch . A good possibi
lity appears in the 3-tubc superhe t descr ibed
in the October 1968 issue of 73 Magazi ne.
Perhaps you cou ld do somethin g with the
regenerative det ector circuit appearing in the
same issue . And while you're work ing over
the receiver problem (which will probably
cost more than anything else) get a letter off
to the ORP Club's corresponding secretary
for additional information on ac t iv ities and
memberships. That goes to F. Behr m n.
K7LNS, 3425 S.E. King Road, Milwaukee,
Oregon.

Next step is a good antenna . There is plen
ty of information around about antenna des
ign and const ruction, and ORP work simply
makes quality more em phat ica lly necessa ry.
The difference from a normal ante nna will ap
pear in q ua lity, rather than ex pe nse , and this
is largely a matter of care and wo rkman sh ip.
Inst alling and tuning a reall y effective anten
na will require so me test gea r. and recent
issues o f 73 Magazine can o ffe r mat er ial to
help you out. A simple antenna bridge may
do more for yo u than an swr me te r, s ince you
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Fig. 2. This could be the simplest transmit 
ter circuit ever published in 73 Magazine.
I nexpensfve, too . The " Joystick" antenna
is i n the same room, eliminat ing co u p ler,
transm ission line, erc . , and tapping up the
co i l increases loading. When you ca n get
o u t w it h this, y o u are learn ing to be a really
good operator .

International's print ed-circuit crystal os
cillator can also do a nice job as a transmitt er.
The printed-circuit construction is very neat ,
and the kit sets you back $2.3 5 postpaid.
See Octoher issue of 73 again, page 5. The
crystal runs another $3.75, specify the fre
quency. And ano ther dollar sho uld get the
rl well sta rted toward the antenna.

Finishing up th e rig, you put a TR switch
in the antenna system so mewhere and you
are in business. The transmitter frequency is
loca ted during tests by tuning the receiver to
pick up the transmitter - you don't do t his

with a kilowatt! with key down. The receiver
would probably not be harmed if you fed the
transmitter's entire output into its front
end and in some stat ion setups you might
have a little difficulty finding the transmitter
signal, but a clip lead will hel p you out. Bet
ter be careful on principle, though, if your
receiver has a solid-state front end.

Finally, start calling. It will take patience.
After all, the air is full of high-power opera
tors, some of whom tend to ignore signals
under S9 or so. Yours will be one of these.

Soon you will learn to operate odd hours.
Perhaps the honorable art of ragchewing will
appeal to you, again. And you will wake up
sometimes in the middle of the night think
ing about a QSO, and why not? You are
likely to become an early bird , early to bed
and early to rise. This is said to offer valuable
benefits unrelated to ham radio, and it also
gives you a fanta stically quiet band to operate
in . The signals seem to sound different at
this time o f day,just before the sun is co ming
up. It is an experience you shouldn't miss.
QRP Performance and Records

Communications at ORP show a very
strong dependence upon propagation condi
tions. On 40 meters, for instance, the best
results are achieved late at night, as you might
expect. But at ORP you cannot ignore the
fact s and vagaries of propagation conditions.
They just jump right out at you, and you
will soon become interested in the fluctu at
ing conditions of the ham bands.

Once contact is made at, say, high power
of 500 milliwatts then you can start rag
chewing. QRP contacts. unlike OX contacts,
may go on for extended periods as you and
your contact crank down the power again and
again , trying to achieve effective communi ca
tion with the smallest transmitter power in
put.

When your log shows you can get a 1,000
miles per watt certificate from the QRP Club
you are start ing to achieve results. But the
records are very much better than that , and
recent work includes contacts on 40 met ers
ranging from 325 miles at noon to 2565 miles
at II :00 p.m., local time . On 50 milliwatts.
That's better than 50,000 miles per watt. One
million miles per watt is possible and has been
achieved . Such records are unusual and defin
itely worth working for. Aside from the fact
they offer an interesting challenge of the very
best kind, you are sure to meet unusual and
interesting people along the way . Don't miss
the oppo rtunity to enjoy ORP o perat io n.

...W6TYP

_40'"

may not have enough rf available to energize
the meter. For many ideas see 73 's special
Antenna issue, May 1968.

As you get this set up you can think about
your transmitter. Crystal control is preferred,
so that once o ther Qk P'ers know where your
signal typically appears on their receiver dials,
there will not be tuning questions with very
weak signals. And you will appreciate the
same reliability in their signals. On 40 met
ers the best freq uencies are 7.0 I 5 or 7. 14 2
Mllz.

A typical circuit appears in Fig. 2. Few
components could be pared out of this one.
You will want to do so me experim enting with
this circuit, so start with a good high-frequen
cy silicon or germanium transistor, use I K
ohms in the emitte r circuit, and try 82K ohms
in the base circuit. Place an mF as emitter
by-pass, and a few picofarads in the base cir
cuit to cont rol feedba ck . C3 and LI are tuned
to the o perat ing frequ ency and if LI is a
piece of Airdux, the antenna tap is easily
moved up or down. Start with the tap close
to ground, since antenna loading reduces rf
available for feedback and at some point will
cause poor keying. Listen to the signal on
your receiver.
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The Galaxy

GT-550 Transceiver
Pe ter A. Lovelock , W6AJZ
235 Monl ana Avenue
San ta Monica, Californ ia 90403

-.
A decade o r so ago transcei vers CJJ11L' in to

being primarily for mobile application . Al
most as an afterthough t ma nufa cturers made
available AC power su pplies for alterna te fi x
ed sta t ion usc. Subsequent t re nds have caus
cd transceivers to evo lve in com plexit y (and
size ) to become complete, single package st a
tions : so me with an array o f contro ls ca lcul
ated to send a com pu ter progra mmer int o
frenzied raptu re . But have you eve r tr ied to
fit one of t hese in tegra ted jobs under the dash
of a Mustang? Or juggle a hank o f knobs nev
er designed for co m patib le freewa y opera
tion?

When Galaxy Electronics in t ro d uced their
model III and V transce ivers. it was o bvious
they had the mobile ham in mind as ev ide nced
by fun ct iona lly located contro ls. a t u ning dial
on the left sid e for o pt im u m driver manipu
lation, and dimensions ideally suit ed to und er
dash installat ion . And a lot o f fello w s dis
covered that , wi th an o u tsta nd ing receiver
circuit and 300 watts PEP in put. the Gala xys
did an excellent job in the shac k , Their fea
ther weight and easy mo bile mou n t made dual
usage a snap.

The model V Mk 2. besides in creasing in
put t o 400 watt s PEP. a lso add ed fea tures
for the CW opera to r such as si dcto nc. a nd
plug-in options for sem i-brea k in and a 300
liz receiver filter. The V ~1k 3 incorporut ed
final tubes ca pa ble o f 50 0 watt s PEP,

Galaxy also developed a line o f accesso r
ies for fu ll fixed st a t io n flexibi lity wit h their
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t ransceivc rs . while reta ining the inhe rent sim
plicit y. d esirabl e for mobiling. in th e bask
transceiver. This a lso permit ted the b uye r Ihe
ch o ke of pay ing o n ly for those feature s rc
q uircd fo r hi s pu r ticul a r mode o f operation.

Having used a Gal a xy V i\lk 2. sh a red 1Il0 

b ill' and fi xed, for a couple of years. I could
testi fy to its perfo rma nce. sta b ili t y a nd r ug
gcd const ruc t ion 0 11 the highway , whil e l OX
co u nt ries and a lot o f good CW wo r k w it h an
apa rtm ent trap ve rt ica l left little t o b e desired
at hom e. With th is experience . it was d iffi 
cult to co nceive that much room was left for
improvcm cn tv..t hat was. unt il a t the rece nt
Sr\ROC convcntion . 1 w itnessed the u nve iling
o f the Galaxy GT-SSO .

GUil l' was till' to nuc r. some wha t aus tere.
fro n t pa nel to be re placed wi th co n tcmpor
a ry sty ling gua ran teed to ga in living-ro o m uc
ca pt un cc fr om the m ost di scrim inating XY L
( mind. While kee pi ng the sa me w ell-arra nged
cont rols , now with skirted kn o bs. a new sin
gle-scale. 500 k l lz dial e lim ina tes th e seco nd
sca le that Iorm crl y rev ersed freq uency dircc
ticn for tuning ~ O mete rs . Xow CW and
phone segme n ts han' thc same dial rela tion
sh ip o n all bands a pleasu re for C\\' D X ha nd
h o p pe rs like me . The fa miliar Iwo-spced
tuning knob is supp lanted by a mass ive. 21/l "

dia met e r. single speed k no b with plastic in 
sert finger s pin ne r. The spin ner permits
t ra ve rsing th e entirc 500 kll z range qu ick e r.
a nd more easily t han t he wrist swi tchin g ac
t ion required w ith the old t wo speed co n tro l.
The 7 ~: I ratio tu ning is velvet s moot h an d t he
k ingsize knob gives finger-tip pre cision wit h
n o d iscemublc bac klash , eve n when using Illy
na rro w bandw idth CW fi lter .

Black o n whi te tu ning and Svmct c r dia ls.
ind irec t ly light ed behind rectan gu lar wind
o ws. make for easy read in g an d c nhuncc the
new st y ling.

A st udy of the schemati c proved t hat t ill'
GT-550 is based upon Ihe tr ied and t rue c ir-

73 MAGA ZI NE



cuitry developed through the earlier Galaxy
series, with numerous significant improve
ments. The new parallel6LB6 finals, together
with a redesigned driver stage. provide im
proved linearity and ALe action for 550 watts
PEP input. On CW the final operates at 360
watts input with reduced screen voltage for
maximum tube life . As in previous Galaxys,
the TUNE mode may also be used for CW op
eration, with input power continuously var
iable by the MIC/DRIVE control, from a frac
tion of I watt up to 250 watts.

Many circuit changes noted indicate con
tinuing effort for peak performance in both
receive and transmit modes. The already
sensitive receiver circuit has been made even
more so on the GT-550, as is particularly ap
parent on the ten meter band. This is where
so many receivers show a drop-off in perform
ance, but the GT-550 S+N/N ratio is extreme
ly good . An added crystal for vfo hetrodyning
has eliminated the need for that separate
scale on 20 meters. Improved high and low
voltage regulati on includes provision for ac
curate ly adjusting the regulated 12 vdc used
for the vfo , and also brought out to a rear
panel jack for accessory operation . ALC
contro l voltage is also brought to a rear jack
for use with a linear amplifier, and is handy
for plugging in a vtvm to observe where ale
action begins relative to plate current peaks
whe n sett ing the MI C gain control. Another
added jack for the external vfo accessory,
obviates running coax through a rear panel
hole to a chassis jack, as in earlier Galaxy
models.

Those operators who periodically check
alignment to maintain top performance, will
be glad to know that mechanical design of the
GT-550 has made all alignment procedures
possible from the chassis t opside. No need to
remove the bottom plate and balance the
unit precariously on one side . In fact, the
GT-550 can be completely aligned in its nor
mal o perating position by merely removing
the to p cover. Even RC 'swa mp' circuits
required for accurate adjustment of double
tuned transformers, are built in. Just short
ing a chassis test point to ground with a screw
driver swamps one winding while the other
is being peak ed . A vtvm chassis mounted
test jack aids in alignment.

The bank of five band-hetrodyning crystals
are mounted atop the chassis for accessi
bility - a convenience for operators wanting to
substitute crystals for extended 10 meter or
MARS frequencies .

The single piece top cover can be li fted
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Interior view of the GT-550 Transceiver.

off, or slid back on the unit , for easy access
by removing four screws . New design permits
removing the final co mpartment shield with
out having to take off the bottom plate. The
same basic dimensional configuration main
tains the GT-550's adaptability to mobile or
fixed installations, and the appearance is
equally pleasing in both .

Like its predecessors, the GT-550 comes
with an individual frequency drift calibra
tion chart, as measured at the factory prior
to shipment. Mine indicated a maximum
warm-up drift of 140 liz in the first 20 min
utes, after which stability remained within
a range of 10 liz for the 40 minute balance
of the test period . Thi s degree of stability
has been borne out in actual o peration.

Checking the actual power output with a
Waters Dummy Load Wattmeter Model 334,
the foll o wing maximum readin gs were o b
tained when loaded according to instructions:
TUNE mode : 160 watts, CW mode : 280
watts .
SSB mode (I kllz sinewave to MI C input) :
400 watts.

The GT-550 can be powered either by the
AC-400 , a new heavy duty supply with swit ch
selection for 115·230 vac, 50-60 Hz input,
and solid state rectification ; or the G IOOODC
supply for 12 vdc mobile installations.

All in all, the GT-550 offers a lot of
transceiver at moderate price. Add plug-in
options for the CW man, and a line of acces
sories including plug-in transistorized 25 kHz
calibrator (for those new band limits) : com
plimentary styled external VFO, 2 kw PEP
Linear Amp., lIybrid Phone Patch with tape
recorder fa cilities, speaker console that ac
commodates the AC-400 supply, and an RF
Console that switch selects up to five antennas
plus dummy load-with built-in forward/re-
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Novice Antenna
One of the problems the Novice has is the

antenna. Many times it is a problem because
of lack of knowledge, space or funds. Here
is an 80 meter vertical which so lves all the
problems.

Most of the parts can be scrounged. You
will need 17 feet 4 inches of \>" thin wall
electrical conduit ; a 5-foot piece of 2x2 inch
lumber ; a 4-foot length of tubing to use as a
support ing mast; a coil, and some hardware.

Bolt the co nduit to the 2x2, overlapping
about 2 feet. The top of the loading coil (in
this case lllumitronicsIl2010-t/16 wire, 2 \>"
diameter, I0 turns per inch) is bolted to the
conduit and the bottom of the co il is bolted
to the wood . The supporting mast is then
bolted to the other end of the 2x2 and sunk
into the ground. 50 ohm coax is used to feed
this antenna. The shield of the coa x is con
ne cted to the mast, and the center conductor
is temporarily fitted with an alligator clip for
ease in tapping the coil.

Using an swr indicator, tap the coil at the
point where the lowest swr is found . In my
case, this was about 23 turns. The swr was
still about 2: 1. To bring it down, cut two
radials y,. wavelength long and connect to the
point where the coax shield is connected to
the mast. The radials can be buried. Pruning
the coax length will alsu help bring down the
swr at the transmitter.

Fig. 1 . V a riab le is m ounte d o n t he 1 ~" T V
m ast .

Now that you are thoroughly co nfused,
look at Fig. I and you will see the arran ge
ment.

Congo Repnblic of
Republic TN Guinea 7Gl

Republic of the Uganda 5X5
Congo 9Q5 Rwanda 9X5

~l ali 1£ Xiger 5 U7
Central African Tanzania 5H3

Republic TL Gabon TR
Senegal 6\\'8 Spanish
Cab indi CR6 Guinea EA(/)
Fernando Maurttnnia 5T

Poo EA.(/) Lesotho 7P8
Zanzibar "QI Mozambique ZS9
Cha d TT Botswana CR7

DX QUIZ ... Answers
Here are the an swers to the quiz on page

38 Score five points for each correct answer.
75% is very good, 90% is unbelievable ,

fl eeted wattmeter...and you have building
blocks for a home stat ion tailored to your
needs, around a state-of-the-art transceiver
ideally suited for mobilmg.
Technical Specifications
Frequency Coverage -e Lfi -a.O: 7 .0-7 .5 ; 14.0
14.5 ; 21.0-21.5 ; 28 .0-28.5; and 28.5-29 .0
MH z with crys tals supplied . Additional ten
meter and MARS frequencies with accessory
crysta ls.
Dial Calibration-5 kllz increments. 500 kHz
range, with single linear scale-over 12 inches
of ba ndspread. 72 :1 ratio vernier tuning.
Operation Modes-Selectable USB-LSB , su p
pressed carrier. PTT or VOX (with optional
accessory), Shifted carr ier CW, manual or
semi-break in (with vox accessory) . Built
in sideto nc.
Transmitter-SSB input: 550 watts PEP. CW
input : 360 watts. Carrie r suppressio n -45 db .
Unwanted sideba nd suppression, better than
-55 db. Antenna load impedance, adjustable
40-100 ohms. Hi-Z microphone input for
-50/60 db level.
Receiver-Sensitivity better than Y2 JlV for
10 db S+N/N ratio . Double action, fast at
tack delayed release, audio derived age . Nom
inal I watt audio out pu t to 8 ohm external
speaker.
General- Crystal lattice filter on transmit
and receive provides 2.1 kHz select ivity with
1.8 : I shape factor . Audio response 300-2,
400 Hz at -6 db points o n receive and trans
mit. Dimensions approximately 7 Y2" l:I x
J 1Y.. " W x 13-3/4" D. Weight approximately

13 lbs. ...W6AJ Z
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The Super SS
II Nl'lIl Uti, Trill ' .·1<1"1'11 III re Sl ory

Clifford Klinert
520 Division Stree t
National City, Calif. 92050

It is Sa t urday aft ernoon . I ret urn horn e
from work slight ly t ired . but refreshed in
the thought of the weekend ahead . It
doesn't hap pen oft en. and I really loo k for
ward to a lit tle relax atio n wit h my favorit e
ho bby . I fee l deep pride to be a member o f
the A KR L. the o rganizat io n that arranges
these con tests. There is nothing I enjoy
more tha n o perati ng my stat ion with the
best o f m y speed and skill co m pe t ing wit h
o thers doing the same.

To the shack. Check it o ut. Twen ty
meter beam. Fo rt y meter dipole. I tu rn o n
the t ransmitt er. Oscilla tor. Drive. Pla te
tuning. 300 mils. Good . I turn o n th e re
ceiver. Let's sec who I clobbered . Nobo dy
heard me. Good . Coffee. Pencils. Log.
Paper. Clock . Check. Let's go .

I reach for th e receiver dia l. the hard
blac k kno b fee ls smo ot h in m y fin ge rs.
Smoot hly as velvet t he poi nte r moves u p the
scale. The QR i\ ebbs and flows like waves
o n the beach. now so ft ly sliding ac ross the
sand. Up thro ugh the no ise pops a signa l. I
gently nudge t he anten na t rim mer u ntil t he
rhyt h mic heat o f a steady fist rings clear as a
bell.

CO 55. It's a VE . Must tu rn the rotor.
Keach for the co ntrol. Click -click-click 
uumm rn h . T he ligh t s di m. PH il the leads
apa rt. No good. Pull the line co rd .

Slightly despondent . I pace the few
steps to the door and begin the pa infu l
ascent up th e to wer along the wa ll. With a
mighty effo r t I pull myself to th e roo f. Th e
sun is do wn now and a ligh t mist hangs over
the city softly filt ering the st range glow
from the mercury vapor lights on the stree t.
Above arc hes the twe nty meter bea m like a
paraso l with its cleme nts reach ing in to t he
da rk ness. Thin wisps o f smo ke curl fro m
the bottom o f the ro tor. alm ost masked by
the veil of the fog .

Up the tower. Good thing it's st ro ng.
Welded it myself. Know it 's right. At t he
to p. I wra p my legs a ro un d th e to wer and
/!ri p the boom. Pull . Hard er. Gears frozen.
Pull ha rder. Crack! Small piece o f tower
hit s the roo f. lIo ld tight to boom . Boo m
ben ding. Crac k ag..lin . Here co mes the ro
tat o r. Xlc tul fa tigue. Cotta wo rk o n that.
Falling. Here co mes a gu y wire. Rotat o r
catches . flanging on . Snap! Ch eap guy
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wire. Buy it new next ti me. Here comes
top of to wer

Almost gent ly the to p of the tower ro
tates dow nwa rd , bending at the cente r and
picki ng up speed. Now, nearing the roof, I
hold tightly and wat ch its sicke nin g descent.
The to p of the to wer shea rs off the cor ne r
of the roof like a kni fe slicing butter. Now
I care fully make my way dow n t he remains
of t he tower, nothi ng bu t a gro tesque tangl e
of t wisted metal.

Wo w! Splinte rs and roofing. Down to
t he ground . Forty meter d ipole st ill O K.
Shac k OK inside. Only slight hole in roo f.
Ban dswitch . I call CQ SS. Plate meter pins.
Lights di m. Final's shorted. Po wer switch.
Reach inside . Pu ll shielding o ff finals. It
hit me. Walt fa lling away. Flo or hit s me.
Everythi ng black . Feel. lI ard floor. Sti ll
alive. Keach for drawer. Flashlight.

T he small sharp bea m of the fl ashlight
q uestioningly p robes the darkness, tracing a
cloud of thick grey smoke. I ca refully sort
throug h the tangle o f wires and unplug t he
t ra nsmi tt er. Painfully , I lim p o ut side and re
cycle the ci rcuit breaker. I force myself
bac k and view the damage. The po wer
swi tch is welded on by the high curre nt.
The silico n diodes, now co m ple tely ruined ,
arc bliste ringly ho t. Now the receiver on ce
again wa rms u p and re turns to life.

OR l\' . On my frequency . Now calling
me. A ZL. Pretty good signa l. I grasp the
receiver with both hands. Wires breaking
off. Over my head . l leavy . Push hurd .
Across the roo m. Int o the wa ll. Plaster an d
wood splinters . Wow! Tear up A KR L cer
ti ficate . On the floor.

Once again I make the t rip across t he
roOI11 . I move more slo wly now wit h the
seet hing fo rces inside me su bsid ing . I gently
pull the light switch and close the do or. I
stroll toward t he house ca refu lly stepping
over an object in the pa th . Some smoke
st ill diffuses th ro ugh the ho le in th e wall
int o the sti ll pu rity o f the night. T he sky is
now perfectly clea r with the sta rs fl ashing
like gold seq uins o n black velve t.

Quiet. T o t he house. Open the door.
Wi fe . St ill awake wait ing. Arm s aro und my
neck . So ft. She spea ks.

" Have a good contest? "
Yes. ... \V B6 RII I
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A Novel Approach
and Tuning the
Boomless Quad

to Feeding
Three-Band

W. E. Rabenhorst , WA4 VWY
1715 29th Avenue
Vero Beach, Flor ida 32960
Member of the Bar,
U.S. Supreme Court

•

Alt houg h I learn ed two (odes at age 13 ,
one of I J c hildren on a farm in Wisconsin.
a nd received my discharge from t he Signal
Corps in Washington. D. C., in November
19 I'; . I (jill no t obtain my Genera l license
un t il Murch 19 48 and m y Class A in March
1950.

One (by I worked W3J XH in n earb y
Maryland :JIlLI was invited to drive the few
mi les to sec a quad anten na, my first. It
t urned ou t to be a 10-1 5 t wo-element
all -meta l job a nd o nly a few feet above
grou nd. surrou nded by build ings and over
hanging trees, and enclosed inside a high
stee l fen ce . The ow ner cla imed fine dx
co ntacts.

I th e n went about b u ilding a I S-meter
all- metal qUJU with both elements grounded
o n t he upper boom . Although this quad had
c xc vllc nt FIB ratio , t he hand remained dead
for seve ral d ays, so the 15·mctcr job was

taken d o wn and a 20· meter quad o f sim ilar
type built to take its place . It was initially
fed at on ly fou r fee t th ree inches from t he
ground. T he fi rst contact was wi t h K3 UI G , a
"Gover nmen t E m ployee" n in e miles acro ss
town . The QSL which a rrived two days later
bore the name Barry Gold wate r, with a
beau ti fu l color p hoto of t he Nation's Capitol
b uilding. O the r contacts were m o stly
beyond t he Mississip pi R iver and Ce nt ral
America and , when the band was eit he r just
o pen ing o r clo sing, genera lly q uad-an te n na
sta t ions answered . Dia mond-shape q uads are
said to have a lo wer angle of radiation.
Be fore leaving Washingto n , D. c., I gave th is
quad to W3Y AE.

After arriving in F lo rida I d ecided to
experiment with q uads of t he more convc n
tlonal square , a ll wire type. Twelve differe nt
quad s were b u ilt and torn d own - bo o m,
short boom and b o omless. No. 13 , the
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present one, a boo rn less quad , was designed
by W4TZ, across tow n, who had two com
posite alu minum spiders electrically welded,
one of which was asse mbled and erected on
the tower by me (age 76) without any help
and without use of a safety belt. The
decision not to use the safety belt loaned by
W4TZ may sound a bit queer. Some 65 or
70 years ago a group at a Wisconsin family
reunion witnessed a dog attempting to scale
a picket gate, as he had done many times
before. He caught the ring of his collar on a
picket and hung there helplessly. Ha nging by
a safety belt, should my foot slip, might
temporarily knock the brea th out of an old
man! However, I st rongly recommend the
use of safety be lt, especially to you you nger
fellows with still many years ahead of you.

The accompanying photo shows the com
posi te spider to have an aluminum plate at
the center with eight short aluminum radials
electrically welded there to at an angle so
that the spacing between the 2D-meter
driven clement and its reflector is 6 feet 10
inches, wit h a corresponding lesser spaci ng
for the 15- and 10-m eter elements. This
spacing, with the reflector properly tuned at
a sufficient height above ground, resulted in
a unity SWR when fed with RG/8-U or
RG/ 58-U. The Quad hand book says that if
the quad is be low a certa in height t he
impedance drops to one-half.

Square quads are normally fed at the
center of the lower horizo ntal wire of the
driven element. Since dipoles fed at the
cen ter are said to be a reasonably good
match fo r 72-ohm feeders, and an inver ted
..v.. having a 90-degree angle is said to be a
good match for 52-ohm RG/8-U, I chose to
feed my square, boomless quad at o ne lower
corner fo r the foll owing add it io nal reasons:
I) the feeder may be faste ned to the radia l,
thereby lessening sway in wind; 2) no need
to pu ll the center of the driven element
upward, out of shape and out 'of true with
the reflecto r; and 3) it see med to be mo re
convenient to attach the SWR bridge at this
point during tuning procedure. Believe it or
not , it worked!

Fig. 1 shows construction of tuning coil
at the corresponding (b ut opposite ) corner
of the reflector. No te the absence of long
tuning "stubs" in the photo, which not only
distort the plane at the current node, but
also tend to affect the adjacent bands. The
tuning co il was formed by winding antenna
wire on a 7/8-inch dowel and, when released,
forms approximately a one-inch diameter
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------\It-f!==~t- ---
Fig. 1 . Tuning C oil. W hen SWA brid ge eo 
p roac h es u n it, the c l ip A is removed and
t he sh o r t lead soldered t o t h e t UI n. A c hange
in capacity and conf igura tion of coil might
affect SWA if the sho r t ed portion of coil
were t o be removed , more so, o n 1 0 met ers
than o n 2 0 and 15. L ess turns a re need ed on
1 5 and 10 meters.

coil. This coil was then spread slightl y and
fas tened to the ends of a somewha t shorter.
thin insulator so that the outer edges of the
turns are spread sufficiently to perm it
clipping a short piece of wire to a single turn
wit hout shorting an adj acent turn . Although
less turns are needed for 20 meters. I
started with a 26-turn coil beca use of
the length of the insulator on hand and
made the initi al tap at the center turn.
t hereby shorting out one half of the coil.

Tuning was accomplished with a low
power SWR bridge at the feed point where it
could be clearly read at that short distance,
and at a t ime when the band appeared to be
dead or "out" so as to reduce chances of
interference. Remember, I had no assis tance
and had to ascend and descend th e lad der
and tower (more than once! ) to accomplish
the tuning. A short piece of vinyl from the
coax had previously been sli pped over the
clip to prevent rj burn when cha nging taps
o n coil. The coil being at the rad ial. it was
easy to steady it during the tuning process
by grasping the radial with the other hand . It
was only necessary to go a turn or two eit her
side of the original tap to arrive at t he
desired swr. The cl ip was then removed and
the wire soldered in place. a 50-foo t ext en
sion cord having furnished th e required
power fo r soldering gun. After re moving the
bridge and rep laci ng it near the rig. it was
only necessary to make a two-foot change in
the feeder length to secu re a like SWR
reading of I to I at th at location.

J used a 3-c~nl, home-made ba lun. tol
lowing the genera l instruc tions fo r a I to J
balun in August 1964 QST. The core is
about 2 inches of ferrite obtained from a
discard ed Be loopsti ck , and wound with the
necessary turns of No. 16 copper ename lled
wire. It is no t sealed. but merely taped.
Weather? Reports from contacts do not
rn a teri ally d iffer, whet he r during dry
weather o r rain .

W4TZ uses a com mon feeder fo r the
three bands. and a quarter-wave sleeve ba lun
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CHECK WITH US FOR YOUR REQUIREMENTS!

TIME PAYMENT PLAN AVAILABLE

Mosley 80M Dipole Kit
The DlV-80 Dipole antenna is a complete

package designed as a regular or inverted vee
dipole for 80-IOM. It is rated at 2 KW
PEP or 1 KW on AM or CW. The Kit incl
udes 140' of Copperweld wire, a Mosley Di
pole Connector (OPC-I) and two ceramic
end insulators. The Kit includes simple in
structions for pruning the antenna to the co
rect length for the part of the band in which
operation is desired. It might be worth a
mention that many stations using inverted
vee antennas on 80 meters are working DX
with ease.

at each of the respective feed points, and the
other ends of the quarter wave fastened to
the common feeder. His watt-meter shows
remarkably satisfactory swr.

Incidentally, either bamboo poles or
fiber-glass radials may be slipped into the
short. slotted aluminum arms of the spider
and a non-skid hose clamp secures the radial.

The width of the tower shown in the
photo was such that only one foot could be
placed at a time on any cross-member. The
other leg and one arm were draped around
the tower during the erection of the quad,
and the free hand was used to put the thing
in place. The necessary tools had previously
been placed in accessible pockets. The tower
was not of the tilt type.

If an old man can assemble, erect and
tune this boomless three-band quad without
assistance, you younger Iellers should be
able to obtain similar satisfactory results.

Recently a station reported an S-8 signal
off the back of the quad, but 20 over S-9
from the front. Not bad!

It is understood that fiber-glass radials
now come in four-foot sections whose ends
slip readily into each other, and are mailable
by parcel post. At this point it may be of
interest that I and my supervisor inaugurated
the Parcel Post System in 1913 after trials at
Chicago, St. Louis and New York to obtain
size, weight and cost data.

If and when I can secure an aluminum
welder (electric), I may be able to furnish
this composite spider (and radials). That,
however, was not the intended goal when
this No. 13 boomless quad was designed.

Acknowledgement is hereby made to
W4TZ for his assistance in designing the
angle of the spider and having the first two
prototypes made; also to C. D. Bently for
photograph.

. . . WA4VWY

CONCORD NH 03301

FONE 603·225·3358
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NEW AND IMPORTANT
73 Dipole and Long-Wire Antennas
by Edward M. Noll. The fi rst compendium
of virtually every type of wi re antenna
used by amateurs. Includes d imensions,
configurations, and construction data for
73 types, plus appendices describing
cons truc tion an d operation of noise
bridges and antenna line tuners, and data
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ity ' actor, and SWR. 160 pages.
65071. only $4.50

Amateur Tests and Measurements
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To Patch or Not To Patch

For 20 years, hams have a rgue d about
phone pat ch es. Aft er a generat io n o f di s
c uss io n , the matt er is abo ut to be set tl ed .
The phone pa tch may be co me a not her "stan
da rd" appliance in the ham shack. But not
without so me tr ials and t ribulations.

The idea of the phone pat ch is al most as
old as the rad io and the tel ephon e. Military
services have used "rad io-wire int egration ,"
and th e phone companies have lo ng distance
rad io links. T ele pho nes in private a utomo
biles arc o bviously phon e pat che s. Amat eur
equip ment has included phone pa tches for
years, too . A number o f respect ed co mpan
ies make t he m , a nd a rticles have appea red
fro m ti me to time in CQ and 73 magazines.
Wh y, t he n , is there so much co nfusio n? The
problems and argument s st art with th e " tar
iffs" fil ed by t he telephone co mpa nies. For
mo st practical purposes, a tariff ca n he con
sidered as a law. Almost every tele phone
book prints a tari ff which bot he rs the ama
teur with a phone pat ch -"No equipment ,
apparat us. circ uit o r device not furni shed by
the telephone com pa ny shall be attached to
or con nec ted with t he facili ties furnished by
the te lephon e co mpany.... " The argum ents
caused by this tariff arc show n by the at t i
tud csof t he a ma teur rad io magazi nes and the
AR RL. CQ ma ga zine ha s contin ued to print
phone pat ch articles. 7 3 magazine has been
rejecting art icl es until a decisio n is mad e by
FCC. An d t he ARRL has ma inta ined the
o pinio n t hat all pho ne pat ches are illegal.
There is no mention o f p ho ne pa tches in
" T he Rad io Ama teur's Handboo k," and t he
o nly mention of tele pho nes warns the a ma 
t eu r to contact the tele phone co m pa ny if
telepho ne in te rference o ccurs.

The o ffic ial attitude o f t he tele phone co m
pan ies has been that phone pa tches were no t
legal. As a practi cal matt er. though, " Mo t her
Bell " has realized t hat ama teur usc of phon e
pat ches ac t ua lly increases tele ph o ne t raffic.
Of co urse. the re were objec t io ns if th e a rna
tcur tried to co nnec t h is o wn extensio n
phone in the shac k an d to inst all th e wir ing
him sel f (t hus avoid ing ex t ension pho ne char
gcs I. Poo rly design ed or o pcta tcd pa tches
have some t imes (though se ldo m } b ro ught a
knoc k on the door. But as a pructicul mar -
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3322 4 9th Loop

Sand ia Base, New Mexico 87116

t cr , the ham who asks t he ph one co m pany to
insta ll an extension phone in t he ham shack
h as usually fou nd that the phone installer is
quite willing to assist in ho ok ing u p the
pho ne patch. At least , that wa y, it is done
correctly , The fact is that hams have rare ly
Of ever) been prosecuted fo r o pera t ing a good
phone pa tch .

The possibilit y has always e xist ed, though.
that t he a mateur might be doing so met hing
illegal. This possibil it y has result ed in a
grea t rel ucta nce to use phone pat ches. Some
recent decisions of the FCC may change the
tariffs , a nd co uld result in ex panded use of
the phone patch.

The FCC can , if it wishes, rev iew tel ephone
com pany tariffs a nd set aside tho se ta ri ffs it
docs not approve . In 19 56, the FCCs
" Hush-Ad'hone" decision caused a cla rifi ca
tion o f tariffs to a llow use o f devi ces wh ich
are not elect rica ll y co nnected to the phone .
The legal wording o f the decisio n ca used
many la wyers to feel tha t amateur phone pa t
c hes wou ld also be considered legal , although
they are usu ally co nnected to t he phone
lines. After 12 years, in ] une , 196 8, the FCC
has clarified its posit ion in a d eci sion o n the
"Carte rfonc" case. T he most signif ica nt
port ions of the FCC o pinion a re printed be
low .

We hold that the tariff is un reaso nable in
th at it proh ib it s the usc of int er-con necting
devices wh ich do not advcrsc lv affec t the
telephone sys tem ....Our conclusion here is
th at a custo me r desiring to li se an inte r
co nnec ting device 10 improve th e u ti lity to
h im of both t he tele pho ne system ami a
p rivate rad io system sho uld be able to do \0

so lo ng: us the in te r-co nnec t ion docs not ad 
verse ly affect the telepho ne company's op
ora tio ns or the telephone sys tem's ut ilit y
for others. A Tariff which pr event s t his i..
un rea sona b le....We arc not holding that t he
telepho ne co mpanies may no t prevent the
u..c or de vice .. which ac t ually ca use hurru u r
that th ey may not se t up reasonable ..tan
dards 10 be me t by int er-connection device...
These rcmcdic.. arc a pprop riate . We believe
they urc also adequa te to full y protect the
vyv tcm.

The opinion se t aside t hc ta riffs preven t
ing connections to the tele phon e syxt cm , a nd
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declared that they " are and have since their
inception been unreasonable, unlawful , and
unreasonably discriminatory ..... The " Car
terfone" decision , then, declares that phone
patches are (and have always been) legal, if
they do not harm the telephone equipment.

This -tecision, and tariffs effective January
I , 1969 , ( more on this later) have caused the
ARRL to change its mind and allow phone
patches as "legal" traffic. But , as might be
expected, the telephone company does not
apprecia te the FCC decision. " Mot her Bell"
will lose a lot of money if customers go else
where for Teletype interface, facsimile, and
data transmission equipment. The telephone
company has appealed the decision - or at
least a part o f it -in a New York a ppeals
court. This action is mostly intended to pre
vent suits by Cart er and others, and doesn't
appear to be intended to overturn the entire
FCC decision .

It seems that AT&T intends to get the
most mileage from the part of the FCC de
cision which says " We are not holding that
the telephone companies may not prevent
the use of devices which actually cause harm
or...set up reasonable standards to be met ..;"
Und er this part of the decision , AT&T cou ld
file a tariff requiring inspection and approval
of any connected devi ce (including phone
patches) by the local telephone compa ny.
This procedure has been in effect for some
time to allow customer use of the customer's
own telephone instrument as an extension.
Inspection of the extra or " decorator"
phones o ften costs $10 or more. Checking
a phone patch would probably cost so much,
or take so much paperwork, that the average
ham wouldn 't bot he r.

The move which prompted ARRL's accep
tance of phone patches was the AT&T tariff
(FCC) Number 263 , which was effect ive Jan
uary I , 1969. This tari ff has, in turn , been
"reproduced" by the tel ephon e operating
companies and filed with state regulating ag
encies. The provisions quoted below are
from Mountain States Telephone a nd Tele
graph Co. General Exchange Tariff for New
Mexico, Section 17, Part 12, effec t ive Janu
ary 6, 1969. The FCC tariff, and other local
tariffs, are alm ost ident ical.

Connec tion with cus tomer-provided Equip
ment and Facilities....Certain customer-pro
vided voice transmitting and /o r receiving
terminal equipment may be connec ted to the
Excha nge and Long Distan ce Message Tele
com munica tions networks at the regula
tions, rates. and charges specified herein.
...May be connec ted through a Telephone
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Company network contro l signaling un it at
the foll owing rat es and charges: Connecting
arrange me nt. for co nnect ion of customer
provided voice t ransmitting and/or receiving
equipment (i ncluding switchhook cont ro l
key) . each (QKT) 5 .50 monthly. Mainte n
ance service ca ll result ing from cus tome r
prov ided equipme nt , each 5 10.

This "QKT" connecting arrange ment is
rather simple. The " network control signa l
ing unit " is a slightly-modified telephone in
st rument. A special switchhoo k key is pro
vided . One of the buttons in the te lephone
cradle may be lifted and locked int o place,
which will cut out the telephone transmitter
element and switch in a special set of co ils
hooked to the " QKT" jack.

The Electronic Industries Association has
called the "network co ntrol signaling unit "
provision of the ta riff " comm on carrier
featherbedding." The prov ision means that
the customer cannot provide his ow n means
of dialing, impedance mat ching, o r answering
o f calls. Wh ile this provision will not bother
most hams, some of us like to provide ou r
o wn dialing arrangements. In addition, no
matter how good your patch is technically,
even if it is better than telephone contpo-iv
equipment (and many are), the company
won't trust it.

The 50 cent monthly charge seems reason
able, although it does add up to $6 a year.
Of course, a one-time instaUation charge is
added (about $6.50), as well as the monthly
cost for the extension phone if the one in the
shack isn' t the only one in the house.

The " maintenance service call" provision
of the tariff means that any trouble caused
by your phone patch will cost you $10. If
you complain about your telephone service,
and the cause is really your patch , it's your
$10. If it's the fault of the telephone comp
any , there is no charge . And , of co urse, if
your pa tch causes problems which bring an
unasked-for knock at the door, this will also
cost you.

The " QKT" jack provides access to a 900
ohm matching co il wit hin the telephone. For
phone-patch purposes, you can treat this just
like a telephone line, except that you cannot
use it for dialing, and you canno t " answer"
or "hang up" using this line . The 900-ohm
figure probably comes as a surprise to you,
as it did to me. For years, we have been
thinking that line impedance was 600 ohms.
and carefully designing our patches to work
into that fi gure. The old, open-wire telephone
lines were 600 ohms. It came as a great
shock to me to learn that alm ost every sub-
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scriber line in the United States now has a
nominal 900-ohm impedance. This fact will
probably be a surp rise to most pho ne patch
manufacturers, also . However, t he 600-ohm
equipment has worked well in t he past.

There are other rest rictions on what yo u
can fced to the jack supplied by the telephone
company .

...Power of the signal at the central office
(must) not exceed 12 db below 1 milliwatt
averaged over any 3 second intcrva!. ...The
power of the signal which may be applied by
the customer-provided equipment to the
Telephone Company interface located on the
customer's premises will be specified for each
type of co nnecting arra ngement bu t in no
case shall it exceed one mill iwatt.

In other words, you are not allowed to
over-d rive the te lephone company lines. T his
is a reasonable provision, and should be t he
basis for providing a meter on your phone
patch, alt hough most patches don't have me
ters. It is not too like ly that your patch will
provide more than a legal signal. If it does,
the "network control signaling unit" has
some built-in compensation. Of co urse, the
telephone company could specify an un·
reasonably low input level. Line loss can be
as high as 10 db. Be susp icious in this area,
but don't leave you rself open to that $10
charge.

The power in the band 3995 to 4005 Hertz
shall be at least 18 db below the limit (that
is. 18 db below the 12 db below 1 milliwatt
at the cent ral office) ....T he power in the
band 4 .000 Hertz to 10.000 Hertz shall not
exceed 16 db below I milliwatt .... l 0 .000
Hertz to 25 ,000 Hertz- 24 db below ...
25,000 Hertz to 40,000 Hertz- 36 db below
...above 40.000 Hertz- 50 db below...

These figures give the " low-pass" filter
req uirement s which your phone patch must
meet. They should not cause any difficulty.

To prevent interruption ...(t he) signal (wi ll)
at no time have energy solely in tile 2450 to
2750 lIertz band. If signal power is in (the)
band, it must not e xceed the power prese nt
at the same time in the 800 to 2450 Hertz
band.

This rat her simple restriction is the reason
fo r the occasional unexplained disco nnection
of an apparently-good phone-patch circuit.
The telepho ne companies use special signals
in the 2450-2750 band which are the equiva
lent of a " hang up" command, and the call is
cut off. An occasional he trodyne at the
wrong freque ncy can cause this problem, bu t
there is not mu ch you can do about it.
Other Methods

There is one o ther way to acco mplish a
phone patch , and it can be done at a saving.
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Section 20 of the tariff provides restrictions
on " Inductive or Acoustic Coupline," which
can be used without charge. I suspect that
there will be quite a bit of amateur develo p
ment effort toward developing inductive or
acoustic phone patches. The restrictions are
as follows : " .. .Network cont rol signaling shall
be performed by equipment furnished, in
sta lled, and maintained by the Telephone
Company.

In other words, you have to have a tele
phone. No fair just inductively coupling the
patch to the telephone com pany lines.
.....Connection is made externa lly to a Tele
phone Company net work control signaling
unit."

You can't put part of the patch inside the
telephone. The inductive coupler or acous
tic arra ngement must be outside the phone.

...Equipment mu st comply with the follow
ing minimu m network protection criteria:
...The power of the signal which is applied
by the customer-provided equipment to the
network co ntrol signaling unit located on the
customer's pre mises be limited so that the
signal power at the output of the network
cont ro l signaling unit (i.c. at the input to the
telephone company line) docs not exceed 9
db below I milliwatt when averaged over
any three second intcrval.. ..(and) ....Ifrequcn
cyjpower limits) .

Notice tha t the signal power restriction is
9 db below I mw at th e line input. rather
than at the cent ral office . If your line hap
pens to be among the worst, your signal could
be 19 db down at the central office, rather
than the 12 db allowed fo r an electrically
(QKT) connected system. This is rat her re
st rictive, and again industry has objected . The
frequency{power limits are th e same as
listed before, except that they are referred to
the minus 9 db figure .
Now What?

With pho ne patches now legal , the ama
teur "fraternity" should take so me positive
action. Each of us wi th a phone patch must
make sure that the pa tch is operated properly
and that it is not ha rming the telephone e
quip ment.

Since a tari ff now exists fo r customer
provided equipment , the telephone com
panies can no longer t urn a blind eye o n
phone patches. The cost is really very reas
onable , and the peace of mind is worth it.
Call the local company and get " legal" your
self.

Since the ARR L now recognizes phone
patches, we should urge the ARRL and any
othe r interested amateur groups to prese nt
the amateur views on this subject to the FCC
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and the state regulat ing agencies. I fee l that
a well-designed phone patch should not be
subjected to the additional restrictions of a
"network control signaling unit ," and should
be allowed to provide dialing, answering, and
control functions if properly constructed. If
you support this view, write the ARRL. The
FCC sometimes listens to the voice of ama
teur radio. Possibly, a good quality phone
patch could be used as a supporting exhibit.
In any case, make your opinions known.

The phone patch is a useful piece of equip
ment, and now it's legal. Let's keep it that
way.

...W5LHG
Will Amateur Radio

Win the Technology Race?
Ham radio is becoming extremely techni

cal, what with SSB, VHF, UHF, SHF, Moon
bounce, Pulse, Masers, Lasers, etc. Unless
the convictions of most amateur radio opera
tors change drastically, technology may des
troy ham radio.

As an IS-year old electronics engineering
student, I have been observing the more ex
perienced operators above the age of thirty,
most of whom have become content to pos
sess their general license and just chew the
rag. Few will admit their stagnation, but
only a handful of "go-getters" are advancing
ham radio technically. And even fewerare
keeping up with the advancement. Many SSB
operators really do no t even understand the
technique of SSB generation!

Just take a look at the bands above 50
MHz. Only on the frequencies where com
mercial equipment is available are there any
large-scale operations. The majority of ham
radio is not willing to explore the upper re
gion, either duo to lack of knowledge or lack
of init iat ive.

Now I am not professing to be an elec
t ronics genius, but I am not content to pass
the test and fake a rest! After four to eight
years of college, I plan extensive study of ra
dio technology, far beyond what is expected
of the average ham .

What I am advocating, however, is not for
all amateurs to study college courses. This is
too much to expect. But at least be able to
understand your present rig. Try to keep
pace with the moderate theory. Maybe, if
you keep active, both on electronics t heory
and on the air, you'll be a better ham. Re
member, amateur radio is not CB. We are sup
posed to lead in technology and experimen
tation, not fo llow.

Roy C. Pollill, WA3IID
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A Direct -Reading
SWR Indicator

J. M. Prosser, K3WRW
P. O. Box 68

New Marke t , Maryland 21774

making an adjus tment to decrease the rea d
ing. and then checking the result. This can
get prett y frus trating after a while. Then:
should be an eas ier way . and there is.

What is needed is a way to compare the
forward and reflect ed readings conti nuously
wh ile making the adj us t ments to the mat ch
ing unit. Of course this could be done by
using two meters to show forwa rd and rc
flee ted power sim ultaneously. an d adjus t ing
every thing to ma ximi ze the read ing on t he
fo rward meter while minimizing the reading
o n the reflect ed meter. I feel that the d evice
described here is eve n simple r t o use and it
requires on ly one meter. Basicall y. it is a
voltage compara tor, as shown in Fig. I . The
met er should have a high impedance for best
results . This circuit has some limitations.

F ig, 1 . A simple VO ltage comparator , Th is
c i rcui t h as so me l imitati o n s since '3 f a l se ~wr

read ing may resu lt d epending o n cov-er.

For example. there is no way to determine
wha t the SWR is; that is. high po wer with
high SWR may give the same reading <IS lo w
er power with low SWR . This limita tion is
remo ved in the circu it of Fig . 2. T he SWR
calibra tio ns on the usual SWR indi cator arc
computed from the following equation :
SWR = (FWD + REF) / (FWD REF) . As
an example. if we let 10 represent a full
scale reading. and adjust to full scale with
the bridge set to FWD. and switch to RFF
and get a ha lf-sca le read ing ( Sl t hc SWR is
( \0 +5) /(10 5)=3.0. For thc sumc cusc.
using the circuit of Fig, 2. the volt agc at
poi nt F will he twice that at point R. If \H'

now set R 1 to it s midpoint. t he mct cr will
read zero. It now becomes obvious that R I

t-- --< J. f----1

T he d irect reading swr ind ic a t or ,

The device described here was conceived
as a result of my somewhat frust rating ex
perience in tuning an antenna matching cir
cui t. The proced ure usually recommended
goes something like the following:

I. Tune u p the t ransmitter into a dummy
load o f the proper impedance .

2. Remove the dummy load and connect
the antenna matching unit to the transmitter
through the SW R bridge.

3. With SWR bridge set to forward
(FWD) position and transmitter energized.
set the meter pointer to full scale.

4. Switch the SWR bridge to reflected
(REF) position. and adjust antenna match
ing unit fo r minimum reading on the me ter.

This sou nds simple enough. b ut all too
often the REF reading is decreasing because
the transmitter out out is decreasing as a re
sult of mismatch. "10 guard against such J

condition ....a ft cr an adjustment is made. the
SWR bridge must be set to FWD . the meter
adjusted to full scale. and the SWR bridge
aga in switched to REF . Ho pefull y. the SWR
has been decreased. but this is not always the
case. What is involved . then. is a repet it ive
cycle of sett ing the meter to fu ll scale in t he
FWD position. switching the bridge to REF.

'0 <

'0'

•

."
<C .

0 <
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Fig. 2. T he direct r ea ding swr in d ica t or
w h ic h gives more accu rate results.

BTl LK·2000

LINEAR
AMPLIFIER
For SSB, (W, RTTY
Maximun legal input
Full loading BO·l0M

Rugged Eimac 3.10002
Dependable operation
Easy to load and tune
No flattopping with ALe
Distinguished console

Instant transmit
High efficiency circuit
Designed for safety
Fast band sw itch ing
Real signal impact

Price •••. $7950 0
RE A D Y TO OPERAT£I

A look at the interior. Obviously a simple
device to build .

SWR indicat or is not limited to tuning an
t enna mat ching net works. It can be used by
anyone who would prefer its simplified SWR
read out. If R I is se t to a higher SWR than
that act ually ex ist ing, a positive meter read
ing results, and the tran smitt er can be tuned
for maximum output by maximizing the
reading, jus t as in using the co nvent io nal in
dicat or in the FWD position. ... K3WRW

I TI AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe , San Diega, Ca. 92109

'0.
'"

'0'

can be eq uipped with a dia l ca librated in
SWR: i.e., the midpoint wo uld correspond to
SWR = 3.0. The dial ca n be ca librated by
usc o f an oh mm eter as fo llows :

Resistance (from
_poun~__~_~L_SWR- --

1.0 0
1.2 909
1.5 2000
2 .0 3333
3.0 50 00
5.0 66 67
10 .0 8 182
20.0 9048
00 10000

The met er used in my version is a I MA
move ment wit h a transistor a mplifier similar
to that described in January 1966 issu e of
73 . The meter amplifie r was built on an
etched circu it board for mounting directly to
the meter terminals. The meter scale is arbi
trarily calibrat ed wit h zero in th e center. A
resistor (8 2K) is used in se ries with th e base
lead to prevent cha nges in the ze ro-set when
R I is varied . My bridge has a positive ou t
put. I f the one to he used has a negative out
put , the meter sho uld , of course, be reversed .

The use of this device is ex t remely simple.
T he transmitter is first tuned up using the
dunm y load . The antenna matching unit is
then connected to the transmitt er through
the SWR bridge. The meter is set to zero.
and the transmitt er is the n energized. Ad
justi ng R I to bring the meter back to zero
will th en enable t he SWR to be read from
R1's dial. Aft er this, any adjustment of the
antenna mat ching unit which ca uses a more
positive meter reading o n the SWR indicator
is in the right direct ion . The amount of In
crease in meter reading is a relative matte r.
dcpending not o n ly o n the SWR but also o n
the transmitter power. If the operat or dCM

sires to de te rmine the ne w (i mprov ed) SWR.
he ne ed o nly adj ust R I to bring the meter
back to zero and read off the SWR from the
ca librated dial.

Of course . the usc o f the direct-reading
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Asymmetrically Feeding
Long - Wire Antennas

John J . Schultz. W2EEYIl
40 Rossie Street
Mystic. Connecticut 06355

Cha nging the location of the feed- point on
long-wire antennas can make major changes
in t he radiation pattern - changes that can be
US l'L! advantageously when the antenna place
mc nt must remain fix ed .

Illustrative patterns and methods to match
and determine the feed point impedance are
present ed .

Man y amateurs have room enough to erect
an antenna that runs only in a specific direc
tion . This situat ion may be due to points
hcing available to support the antenna in only
specific locations. or an antenna may have to
be run in a specifi c direction because of ob
stacles, safe t y requirements, etc . When a
wire antenna (doublet feed with a coaxial or
a resonant line) is used on the lower frequen
cy bands, the height in wavelengths is norm
ally not very great, and the antenna radiation
pattern is very broad -such that stations can
almost be worked equally well whether sit
uated "broadside" or "off the ends" of the
antenna. On higher frequency bands, how
ever, due to the increased electrical height
and length of the antenna, the radiation pat
tern becomes quite sharp, both in the hori
zontal and vertical planes. On bands such as
20 meters and lower, one may have room
enough to run an antenna that is several wave-
lengths long. But, if the line of the antenna
must lie in a direction that coincides with
the direction to a desired area, the signal
radiated to that area will be many db below
what it would be if a simple Y, A dipole could
be erected at right angles to the long antenna.

Assuming that one can only run a wire
ante nna in a fixed direction, one has to find
so me means of changing the radiation pattern
to favor a desired area other than that of
ph ysically reorienting the antenna. One
met hod that ca n be used is to asymmetrically
feed the antenna . There is so me change in
radiation pattern when a wire antenna is ei
t her cente r o r end fed . but the change is not
extremel y grea t (when end-fed . the radiation
tend s to be emphasized toward s the unfed
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end). However, asymmetrically feeding a
long antenna can produce a variety o f tail
ored radiation patterns. One can't complet
ely rotate the radiation pattern to any desired
direction, but it is possible to at least develop
useful radiation in directions that aren 't cov
ered by a symmetrically fed antenna or to
produce a reduction in the response of the
antenna towards a direction from which in
terference originates.
Effect of Asymmetrical Feed

The horizontal radiation pattern of a hor
izontally placed wire antenna is determined
by the current /phase relationships in various
sections of the antenna . When the antenna is
symmetrically fed , a symmetrical horizontal
radiation pattern results, such as is shown in
Fig. I. The cloverleaf-type pattern shown in
Fig. 1 results whenever the total antenna
length is more than about 3/4 A ; o t herwise,
the main radiation is broadside to the line of
the antenna. As the antenna is made longer
in terms of wavelength, the lobes of the
cloverleaf pattern become sharper and have a
peak intensity at an angle closer to the line of
the antenna. Sharp secondary responses also
appear, some of which can have the radiated
intensity of a dipole at its maximum orienta
tion.

If one had a 3 A long antenna which prod
uced the horizontal radiation pattern shown
by the solid line in Fig. I and found that this
pattern produced poor results in certain dir
ections, Fig. 2 sho ws some of the solutions

I I ... I

1 I
( ~ • I

Fig. 1 . The horizontal pattern of a 1Along
symmetrically fed antenna (dotted line!'l) and
a 3 A long symmetrical antenna.
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F ig. 2 . C ha n ges in t h e ho ri zontal p attern a re illustrated as the tota l le n gth of a n antenna C3YJN is held
consta n t, b u t t h e teec.cotnt is moved gradua lly t o w ard t he r igh t .

that asymmetrical feed can o ffer. Note that
the horizontal patterns in Fig. 2 a TC produced
as the total antenna length remains constant
and the feed point is moved towards the
right. The sa me form patterns but with
mirror responses would be produced if the
feed point were moved towa rd the left.

Part icular patt erns deserve note, and it
sho uld be apparent as one stud ies th e dia
grams t ha t in some cases very li ttle change is
required in antenna dimensio ns to produce
signifi cant changes in the patte rn .

As the sho rt side of the ant enna is de
creased slight ly in lengt h. some broade ning

of t he main lobes occurs and the sharp second
responses are more filled in. The peak re
sponse of the main lobes changes from about
20 degrees to 45 degrees as measured fro m
the line of t he antenna. As the short side is
reduced to 9/16 A, an almost unidirectional
type of pattern fo rms. A further slight re
duc tion in the " sho rt " side length to I> A
produces a pattern that can be very useful in
ma ny circumstances. Two of the main lobes
remain quite sharp and produce so me gain
while other main lobes have essentially dis
appea red fro m their usual location, t hus leav
ing a deep null for about a 60 degrees arc in
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one direction . Other responses produce a fair
ly full response broadside to the line of the
antenna. Such an antenna pattern might be
useful if one wanted to concentrate radiation
in an easterly or westerly direction (produc
ing a good null in the opposite direction) and
still have a reasonable amount of north-south
response. When the "short" side is reduced
to either 7/16 or 3/8 A, primarily broadside
radiation takes place. Such a response would
be ideal for the fellow who moans that he
can't work anyone in a direction broadside
to the line of direction of his lo ng-wire anten
na.

The patterns shown are only exactly true
for a frequency or band where the antenna
lengths are the electrical lengths shown. They
do change with frequency . However, as a
general approximation, they still will retain
the same general shapes when, for instance,
the 3A antenna is operated on a frequency
such that its electrical length is I V,A. As the
total electrical length of the antenna is made
shorter, varying the feed point placement
has less effect upon the horizontal pattern.
It probably is not worthwhile to experiment
with asymmetrical feed to vary the antenna
pattern when the antenna electrical length is
less than IA.
Feed Point Impedance

As the feed point is varied, the impedance
presented will also vary. The range of varia
tion depends upon such factors as the anten
na element/wavelength diameter ratio and
can go from 50 ohms to a few thousand ohms
with thin-wire antennas.

One could simply feed the antenna with
a resonant line such as 450 ohm open wire
or twinlead and employ an antenna coupler
at the transmitter end to derive a low impe
dance, non-reactive load for the transmitter.
A transmatch coupler will easily handle the
range of impedances encountered, for in
stance, and provides a handy means for multi
band coupling to the antenna.

For those interested in single band opera
tion and/or using a non-resonant feedline,
the antenna impedance that must be matched
can be calculated without too much complica
tion. To a close degree, the feed point impe
dance of an asymmetrically fed antenna is
one-half the combined impedance of two
symmetrically fed antennas whose half length
is equal, respectively, to the length of each
side of the asymmetrical antenna. Some ex
amples should make this calculation clear.

Suppose that an asymmetrically fed an
tenna is used having a "short" side of ~A and
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a "long" side of 3~A. The feed point impe
dance will be one-half the added feed point
impedances of a symmetrical ~A and 6~A

(I3/2A) antenna. The center impedance of a
I>A antenna is about 70 ohms and that of an
odd multiple I>A is the same, or also 70 ohms
for the 13/2A antenna . The combined impe
dance is 140 ohms, half of which is simply
70 ohms-the same as for an ordinary I>A dip
ole . In this special case, an ordinary 50 or
70 ohm coaxial line can be used to feed the
antenna directly, with the addition of a I : I
balun, if desired, to preserve the feed-point
balance.

As another example, slightly more com
plex, consider the situation if an asymmetri
cal antenna were used having a "short" side of
3/8A and a "long" side of 3 1/8A . To find
the feed-point impedance, it is first necessary
to determine the feed-point impedance of
a symmetrical 3/4A and 6~A antenna. These
can be determined from the graphs shown in
Fig. 3. The curve is used which corresponds
to the wire diameter/wavelength ratio of the
actual asymmetrical antenna. In this case, a
A/IOOO ratio is assumed, which is slightly
large for a wire antenna operated on ten me
ters, for instance, but close enough to pro
duce meaningful results. Then, the center
impedance of the 3/4A symmetrical antenna
is found to be about 500 ohms resistive and
+500 ohms reactive (500 + j500). The center
impedance of the symmetrical 6~A antenna
cannot be read directly, but since the impe
dance values repeat every wavelength, the
impedance value of the 6~A antenna is ap
proximately the same as a 1~ or2 ~A antenna.
From the graphs, the impedance value is ISO
ohms resistive and -500 ohms reactive. The
center impedance of the asymmetrical anten
na is: Z 1>(500+j500+150-j500)=1'(650)=325
ohms.

In this case, the reactive portions of the
two symmetrical antennas are equal in mag
nitude but opposite in sign, so they simply
cancel. The resultant resistive 325 ohm feed
point impedance would offer a good match to
a 300 ohm twinlead feedline, or the antenna
could be fed via a 4 : I balun with 75 ohm
line, thus taking care of the impedance match
ing problem and preserving the feed-point
balance simultaneously.

The choice of other "short" and "long"
lengths for the asymmetrical antenna may
not, of course, offer such simple feed-point
impedances. In such a case, one can either
build a matching network to allow coupling
to the antenna by a non-resonant feedline or
accept some slight change in the radiation
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used as the power transmission line to the an
tenna , t he alternate feedline would be shorted
to refl ect a direct continuity of the antenna
fla t-top. To accomplish this, of course, the
feederl ine lengt h would be a multiple of Y2A.

With some imagination, the lo ng-wire an
tenna can be turned int o a versatile radiator.
The o perato r who has room enough to erect
o ne or, indeed, can only erect such a radiator
should not discount its possibilities too quick
ly .

'AXIlIONIX INC, lOX 1038 (I) ........ (olo.10302

A, cut lltely! Four wires connect 1( ·3 Oivider to yout 1001« ( ca libratar to
qive 2SI« marks. (ircuit boon:l 1

'
4" . 11. ". Specily supply yol1agt

- 3·3000(. 10 mo. (lown l is btst.) Send lor 1( ·3. 57.25 poslpoid.

NU~IBERS-24 HOUR DESK CLOCK
Can be read from 15 feet in a dense fog.
Available in Charcoal Grey, Coral Red, Light
Blue. White o r Brown. If you don 't specify
we will send on e at random. They are all
beaut iful. 12 hour movement also availa ble.
REDLINE Co.• Box 231. Jaffrey. NH-03452

ONLY $24.95
Postpaid
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Fig. 3 . G raph s of the f eed -p oint resisti ve a nd reacti v e compo ne nts o f a sy m metr ica l , cen ter feed an 
tenna . As explained in the tex t, these graphs can be used to calculate t he f eed -po int impedance of an
asymmetrical antenna.

patte rn and use the closest "sho rt" and
"long" lengt hs whi ch provide a convenient
feed -point impedance.
Summary

So many fac tors affect antenna directivi
ty, both in the horizontal and vertical planes,
in a given ac tual insta llation , that o nly using
the antenna can disclose its true performance.
If, however, a long-wire antenna does exhibit
dead spots in a particular direction or if it
is desired to reduce t he level of interferen ce
fro m a certai n direct ion, asy mmetrical feed
ing of the antenna offers a possible solution
with extremely little effort and cost.

For those who would like to experi ment
and know so met hing of t ransmission line
st uh switching, it is possible to deve lop, using
the principles presented. a dual feed line an
tenna with a selectable pattern . When no t
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Fig. 1. T h e t es t syst em con sist s o f a simp le
rece iver w i t h a d io d e, a cap ac i t o r , a micro .
am met er, and a var iab le resi st or .

Growing Beams In The Basement
It is a sad fac t that most ante nna " the

o ry" is real ly e mpirical o bserva t io n. A ny
h;'l1 11 wh o hot s t ried to co ncoc t h is o w n an
tennas ca n vo uch fo r t he fa ct tha t no ma tt er
ho w good d design works on pa per. the t in 
snip a nd ha cksaw test is t he o n ly o ne that
real ly cou nts. So w hy no t bu ild the m a ll'?
Be fore you sta rt huvi ng stoc k in an alumi
num pa r ts facto ry . consider t his idea to min
imizc your cost and ma ximize yo ur ga in .

Fo r yea rs the av ia ti o n industry has used
model pla nes t o guess what m igh t get o ff the
gro und and no t fa ll apart. Sim ilarly, m odel
unt cnnus loan he used to find out cheaply
which designs arc like ly to give good results
and which should he sla ted for t he trash.
First select t he highest freq uency for which
yo u ca n bui ld a small osci llato r. You don' t
need to ge t too wild. somet h ing between
500 a nd 1000 ru e will give you a hul fwa vc
le ngth t hat will 11 2 workab ly small . T o
keep peace wi t h t he local populace it would
he a good idea t o find o ne t ha t doesn't
in terfere wit h TV .

T he tra nsmitter is a si mple oscil la to r o f
whatever ty pe is eas iest to buil d . It is cou p
led to a si mple hal fwa ve fo lded d ipo le hy a
piece of 300 o hm T V ri bbon . Fo r grea te r
effe cti ve power a sha ped screen o r d ish can
be pla ced beh ind it. T he receiv er is jus t a
d iode . a .-apad to r. a se ns iti ve mi croa mmet cr.
and a va ri-i hlc res istor. At K, 9BD O we used
a la b in te rfe ro me te r und o b ta ined seve ral
promising designs for dri ve n arrays.

Generally. this test system works well for
det ermi ning th e rad ia t ion patt ern s. front-t o 
ha ck rat io. a nd ga in of an tenna designs. It
ca n he used t o find bot h the verti ca l a nd
horizon tal patt erns. which is ha rd t o do o n
ful l sill' a nt e nnas. It wo uld he a good id ea
to make .1d ipo le a nd a t hree cle ment beam
to se rve as sta nda rds o f m easure . One t hi ng
t hat cannot be measu red accura tely is impe
dance. d ue to 1Ill' effects o f rando m cupaci
la nce and ind uc tance. A lo wer freq ue ncy.
such ,IS si x met ers . m ust be used t o make
t hese mcaxurcmunt s.

vl .n c riuls fo r yo ur dona ti o n t o th e wo rld
o f in ventio n ca n he almost anythi ng. hut I

T ES T
ANTENN

LEADS
A t '-1 •

recom men d aluminum clothesline and some
pieces o f soft wood . With t h is eq uip ment
almost anyo ne can e m ba rk o n a career as an
ama teur ant enna designer : and if yo u fa il a t
that. you can al wa ys try writ ing arti ct cs.

David B. Cameron, WA4 VQR

Rear Connectors for That
Imported SWR Bridge

One o f the best a ll-arou nd va lues o n to 
day's ham market is the $10 imported SWR
bridge. But a shortcom ing of these units
is that th e co n nect ors are obtrusivel y placed
o n the ends o f the unit rather than on the
rear. In use the unit is not nearly as co m pact
as it loo ks. Fortunat ely, it is a sim ple matte r
t o move t he connecto rs to the rea r.

Begin t he modification by re mo ving the
back. Not e the pieces o f insulating plastic
and cu t vertical slits as indica t ed in the pho
tograph . Unsolder the middle rod at each end
and lift it st raight out. Carefu lly remove the
PL-2 59 co nnec t ors. Now cu t two pieces o f
scra p aluminu m t " xl Yz". Drill t he a ppro pri
ate ho les and mount the pieces t o take the
place of the two re mo ved co n nectors.

•

T h e modified SWR Bridge w i t h con nec tor s
o n t he rear .

Moun t the PL-2 59s o n the re ar cover, ce n
tering them 11 /1 6" fro m the end. Place the
cen te r rod atop t he terminals a nd solder.
The cen t er rod should now occupy the sa me
positi o n as before , b ut so ldered t o t erminals
o n t he rear. Re pla ce the cover, a nd t he mod
ifieation is co m ple te .

While accuracy o n 6 a nd 2 met ers a nd
sens it ivity in ge neral m ay suffe r s ligh tly with
t he rear con nector arrangement. fe w wo uld
de ny the o bvio us adva n t ages o f t he mo di fi
cat ion.

James C. Miller , III , WA4lQD
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Add This Simple Decimal
Readout to Your IC Counter

An integrated circuit co unter is a pretty
sat isfying project and I can find no primrose
paths in Wes Votipka's article in November
'68 " 73" magazine . One somewhat " un
American" (wha tever that means) aspect of
the counte r described is that binary read
out - you must sum the values of the lights
on in each decade t o translate. There is a
fine excuse for this approach if illuminated
readouts are required - in each decade four
lamps and drivers do the job of ten lamps
(nine, if zero is understood), drivers and a
binary to decimal translator. If a diode ma
trix is used to translate, forty good, high
back-resistance diodes are needed fo r each
decad e!

Now, my counter is not finished but per
haps my readout system will be of interest
to others st ill in the building stage. This low
cost approach gives a true decimal readout.
I use a separate me ter to indicate the ou tput
of each decade - 50 microam pere meters
functi on very well when connected directly
to the outputs of 923 type flip flo ps. The
trick is to pro perly weigh t t he cu rrent passed
to the meter by each flip flop of the decade.
The circui t I've used is shown in the figu re.

FLIP FLOP FLIP Fl..CP FLIP FLOP FLIP FLOP

"" r- r"
0 , 0 , 0 , 0 ,

CA ~R

'0' "" '0 ' "

'"
eo,0
..L

Note the binary relationships among the re
sistors -- the least significa nt bina ry digit ca n
o nly in t roduce one half the current supplied
by the next more significan t digit and so o n.
Logic levels of individual flip flops will be
differen t, so equal increments of meter de
flec tion will probably not be observed.
However, the me ter will assume very distinct
positions fo r each co unt stored in the de
cade . Purists ca n trim resistance values to
eq ualize de flection increments I'm sa tis
fied to let the chips fall where they will and
ma rk the meter scales accordingly.

If there are some misgivings about cost 
50 microam pere meters are seldom the
cheapest on the list - imports go for about
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$3. Bemg pure Scotch I managed to cut that
by picking up a batch of brand new photo
graphic light meters from Olson Electronics
in Akron , Ohio, at two for a dollar! These
are 54 microampere movements and , though
not cased , are beautifully made. I haven't
tackled the mounting problem but it doesn't
appear too difficult. Earl Bryant WA7EYR

San Francisco, Here I Come!
In connection with the hearing on the Mil

ler suit, I will be in San Francisco from May
26th through the 30th. If any clubs in the
area are interested in having a guest speaker
with a lot to say, please drop a note to me at
73 telling me which night you like. Questions
answered on anything and everything, if you
really want to know what's going on.

Wayne, W2NSD!1

For Your Next Converter
Good old Sears & Roebuck has done it

again. How many times have you battled with
copper flashing material-trying to get it to
take solder, attempting to form it into some
reasonable facsimile of a box or VHF cavity?
If you're tired of burned fingers and torch
soldering, take heart. Rush down to your
nearest Sears & Roebuck store and invest
about $2. 50 in a roll of their Zinc-Copper
alloy flashing. It c omes I foot wide, and the
roll s are 10 feet long. That 's a lot of conver
ters!

It takes solder beautifully. You can lay a
bead with only a gun- no more torches. It
forms easily, and cuts with standard scissors,
o r with a paper-cutter . In VHF and UHF ap
plications , it performs at least as well as co p
per flashing-and it silver plates easily, to
boot.

Thanks to Jay, K8CJY, for tipping me off
to this great stuff!

Bob Grenell, W8RHR

What's with UFO's?

Check in the UFO NET

on 14,300 kc

WEONESDAY NIGHTS at 9 pm EST "'-'

FT 243 CRYSTALS
3000 10 8500 Khz.
:± 2 Khz. $1.25
± .0 I 'X. 2.50

Surface mai l Be, Air Mail lOe extra

DENVER CRYSTALS
RI. I, Box 357 Parker, Colorodo 80134

67



73 Tests
The James Research Oscillator/Monitor, Mark 2 and Permaflex Key

•
••

Permaflex key
The James Permafle x key is a manually

operated single pole double throw switch

test instrument. It will detect the presence
of r[ by producing an audible tone and in
dicates relative po wer of the r[ source by
changing tone. No direct co nnect ion is re
q uired fo r rf in excess of 10 milliwatts. The
monitor may be used as an effective tuning
aid for t ransmitt ers or power oscil lators. As
the rf power increases. the tone becomes
lower in pitch .
Component continuit y and semi-cond uc tor
testing

For the test ing of circuit or component
conti nuity, the monitor has man y advantages.
Tests with the monitor are co mplete ly non
dest ructive since the power required can never
exceed .0025 microwatts and the open cir
cu it voltage is not over 1.5 volts. The maxi
mum current that can pass through any com
ponent will not ex ceed 50 rn icroarnps. The
monitor will test compone nt resistances from
zero to 100 ,000 ohms. Various resistance
values will cause the tone of the mo nitor to
change . It is poss ible to test fo r open or
shorted co ndit io ns as well as partial con t inui
ty. Since the mon itor is a polarized device.
it will test such polarity sensi tive components
as semi-cond uctors and meters.

Available by direct mail only at the Mini
pri ce o f $14.95.

Oscilla tor/Monitor is a very modest des
cription of this extremely versatile piece o f
equipment. Housed in an anodized alumi
num case abou t the size o f a pack of cigar
et tes, this litt le unit does just about every
thing except stand up and sing "The Star
Spangled Banner. "

The Mark 2 will serve as a CW monitor. a
code practice oscillat or, an rf de tec tor, an rf
test device, and a test instrume nt to check
diodes and semi-conductor devices of all
types.
CW monitoring

T he Mark 2 provides a reliable CW side
tone fro m any amateur transmitter regardless
of power o r frequency . It requires no connec
t ion to either the transmitter o r key. An 8"
st iff wire antenna picks up st ray rf and trig
gers the monitor. A strong magnet is a ttached
to the back of t he case to allow it to be
placed on the t ransmitter in the spot where
the r[ pickup will be best.
Code practice

The monitor ca n be connected to any
keying device to produce a loud , click free
audio tone . A tone control knob allows for
adjustment to a comfortable listeni ng to ne.
RF detection and te sting

The high sensi t ivity and broadband charac
teristics of the monitor make it a valuable r[

. ~., .--_.
Ja "'Oft -eMOt'<" 'L. -,

ClIoC: _/-"tQ<-
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THE STELLAR -CASE STATION IS NOW A REALITY
THE ANSWER TO THE TRAVELING HAMS NEEDS

An internationally-known DX'er, Mr. Gus Browning, \ V4BPD, is planning to leave on a new
DX-ped ition during the month of February, 1969 . He is tak ing with him two specially designed
Stellar-Case stations. These sta tions will be contained in two custom cases, containing a Galaxy
V transceiver for 80-10 meters, power supplies, remote V.F.O.'s, a specially-built Galaxy 160
meter transceiver, spare parts kits, m icrophone, keys, log books, tools, meter, and so on.

Natural ly, one case size will not meet all requirements, so Stellar has arranged to utilize
several different sized cases, in order to best meet the customer's requirements.

A special case will he cus tom fitted to the cus tomer's requirements, whatever they may be.
T hese cases are extra-heavy-du ty fibreglass, bou nd with aluminum. The fibreglass is, in most
insta nces, over lh" thick. A traveling ham station, which weighs between 35 and 75 pounds,
is q uite heavy, and requires extra p rotection. The interior of the Stellar-Case is lined with
poly-urethane foam to prevent the equipment from moving within the case.
For a quotation on your Stellar-Case, please submit the Following Information :

Make and model of equipment to be installed
Dimensions of any home brew units
List of all accessories
Whether you wish all to be in one case, or in two cases

Stellar I ndustries also maintains an extensive inventory of all major lines of amateur eq uip
ment, and consequently can supply these Stellar-Cases complete with all-new equipment in
stalled. \ Vrite us for a quick reply quotation .

stellar ID ndustries
DIV, Df STUl .. I. lie.

SALES AND SElf VICE

10 GRAHAM ROAD WEST

ITHACA, N Y. 14850
TELEPHONE: AREA CODE 607 273·9333

ILKTRONICS INTIlNA'IONAl. SAVKI COl:! OUonoM
ll~ RJON STIllEI', WMIA'OM. MMYl.AHD
111" _I..

the permaflex key •
• ....th a twin I_M {,. Itraight kancl "'~
in a pi"otl. .. 1 paddl. d••ign.
• gi" • • in.lant choic. of aut oml tic
••mi_l"tomltic {,. .traight han d "'aying.
• " •• di•• ctly wit" any trlnlmitt.r or
~.o"gh III . I. ct.on ;c "'ayM.
• a amp. gold diffu.ad . il" •• conlact.
adj" .t from 0_.060 " (,. .5_.50 grim•.
• didincti" . bl". plddll. I r. of
r"gg.d G_IO fib• •glall . po. y.
• uobill.t i. 16 gl"g. poli. had ch.om. 1995d ••I, 1.9 .5 " . q. • 3.7.5", paddr., compl.t.,
. d.nd 1.2..5", w.ight IpP. I po"nd. ....... u_&_n.
• . ilicon• •"bb• • I••t for . labil ity . ""4. dMck OC' 10'1.0.
• 100:( US mid. {,. g"lrlnt..d Fo.1 y.. 1014 by mall only

James Research company,dep't: AR- K
11 schermerhorn st. brooKI n n.. 11201

Factory-authorized warranty
service comes to the east coast

All Other Makes Serviced
We service the wo rld-Gov
e rnment, Industria l and
Amat eu r Comm unication
systems p ac k aging, in st all a
t ion or service. No job too
big , no job too small!

EISeD

mechanism. It has t wo independent insulated
contact paddles mounted to a contacting cen
ter support arm . The key is operated by
light finger pressure against either of the two
paddles. The key can be used with any elec
t ro nic keyer or may be connected directly
to a transmitter . The contacts are rated 8
amps at 28V dc which is far in excess of most
transmitter requirements and are the heart o f
the key design since they eliminate the usual
corrosion and cleaning problem associated
with traditional silver contacts.

The silver contacts have a gold diffused
coating .

The key is housed in a polished chrome
plated steel cabinet I 9/ 16" square by 3 3/4"
long and total weight is 10 oz. There are two
independent sets of ru bber feet . When one
set is used, the key o perates as a side-swiper
type of key. When turned to the other set of
feet , it can be used as a straight hand key.
Selling for $19.95, it is hard to find a more
versat ile key.

All James Researc h products are designed
and manufactured in the USA and are avail
ab le by direct mail order only. They carry
a one-year guara ntee . James Research Co.,
Dept. AR-M, II Schermerhorn Street, Brook
lyn, N.Y. 11 201.
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A
Th is allt elllla requ ires only half th e height of a tru e
quarter ll:a ve vertical.

rc d"ompresse fert ical F. J . Bauer, Jr., W6FPO
P. O. Box 870
Felton , California 95018

or 160

REWOVE TO
PIVOT ANT.

HAlta''''G
BOTTOW
SECTION
iO'iX4

..._ P' VOT .OLT

•

'"ANT. lASE'"

I
, 'sn"ENER IZX41 '-,---i f-- -'

1

air tests at night have consistently shown less
QSB than that obtained from horizontal an
t ennas, which seems to indicate that the an
tenna does behave like a true vertical.

The antenna is built most simply by sta
pling insu lated wire to a wooden mast. Do
not use a metal tower or mast. The antenna
support I used is shown in Fig. 2. The mast
is pivoted at the roof level with the lower
third extending towards the ground as shown.
Six bricks in a pail are used as a temporary
counterweight whenever it is necessary to
raise or lower the antenna . Two guy wires as
sho wn were found adequate since no high
winds are experienced at this QTH.

The first experimental antenna built used
no. 12 weatherproof outdoor wire arranged

1
TOP SECT.
20 ' e xe

,,, -+-

CENTER SECl:
U'IX4'S

It is not the purpose of th is article to go
into the relative merits of horizontal and ver
tical ante nnas for 160, but rather to present
an inte resting and practical design for those
amateurs who would like to try a vertical
witho ut going to excessive heights or resort
ing to crit ical loading gimmicks. As is well
kno wn, a true quarter wave vertical for this
band ' would require a height of at least 120
feet or so, which is usually out of the ques
tion for most amateurs. The antenna des
cribed here requires only half this height and
as far as I can tell by experiment, the radia
tion efficiency is about as good as that of the
full length antenna.

The basic design o f the antenna is shown
in Fig. I. About the same conductor length
is used as would be needed for a full length
vert ical. Also most of the horizontal radia
tion is cancelled by the adjacent horizontal
sect ions of the radiator as shown in the fig
ure. Complete cancellat ion will , of course,
not be obtained since the antenna currents
in the adjacent horizontal sections are not
quite equal and opposite . However, on-the-

ss' TO 60 '

2
~ _L

ROO' LINE

+,.EWOVE TO
PIVOT ANT.

20'ZX4
IOTTOM SECTJOf\I

'i:==--PIYOT_ BOLT

-+-2XIANT. e ASE
ATTACtlED TO ROO'

Fig . 1. Basic antenna w ire lavout. (Arro w s
indicate instantaneous c u r re n t flo w and c an
cellat ion o f horizontal radiation . Fig. 2 . Antenna support .
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F ig. 4 . Antenna Coupler.
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Fig. 5 . Inverted " L " co nf igu rat ion .

\ 1/

L
e'

1 -" ",,,,,,,,

antenna by two S-units or so . Excellent re
ports have also been received when working
Idaho and Wyoming stations fro m this QTII
with 50 watts input.

For those amateurs who think 60 feet or
so is still too high fo r an antenna, I suggest
an inverted "L" configuration as shown in
Fig . 5. The antenna is, in effect, a 1/8 wave
vertical with a 1/8 wave horizontal wire add
ed . It has given a good ac count of itself as an
all around 160 meter antenna bot h for DX
and local work and is only 32 feet high.

No ma tter which antenna type yo u decide
to build , you will be sure to have a conversa
tion piece-on the roof, that is.

...W6FPO

' 0 '

course, would be best if you have the space
and the energy to install them . I used three
eight-foot ground rods in conjunction with
three water pipe ground connections, all t ied
together . The antenna curre nt was the same
whether a half wave or quarter wave antenna
was used, so I assumed that the ground sys
tem was fairly efficient .

As fo r results obtained wit h this antenna,
I have had neither the desire nor the a mb i
tion to opera te odd hours and check the an
tenna on some rea l DX. However, tests run
with stations 250 miles or so out in dicate a
two S-unit gain at times over a low horizon
tal antenna. Stra ngely enough, stations clo
ser in (40 miles or less) favor the horizontal

o

Fig . 3. A nte nna configu ratio n u s ing str ip 
ped RG·81U.

,
S TRIPPED RG-8' '''

in 6-inch sq uares as shown in Fig. I. It was
about 32 feet high and proved quite effec
tive on 75 when worked against ground as a
quarter wave vertical. The second and final
antenna was made from old RG8/ U coaxial
cab le with the outer braid remo ved. Since
the stripped RG-8/U did not lend itself to a
square configuration , the antenna was made
in a series of loops as shown in Fig. 3. With
the dimensions shown, the antenna resonated
at 2150 kHz against ground .

This was a lit tl e high for the freq uency of
interest (1990 kHz) and would have req uired
making the antenna about fou r feet longer.
Since I was out of lumber as well as energy,
I decided to use a simple series tuned anten
na coupler as shown in Fig. 4. The coupler
was also satisfactory for tuning to the 1900
1925 kHz segment of the band. The simplest
way to adjust the antenna system is to "grid
dip" the tuner to the operat ing frequency
and then use the transmitter pi network to
load the tra nsm it ter in the normal manner.

I had no luck loading the transmitter " pi"
network directly into the antenna because
the antenna impedance was too low fo r the
"pi" network-about 30 ohms as measured
on an antennascope. No attempt was made
to feed the ant enna with a transmission line,
since the antenna base and ground were bo th
located right outside the shack window.

This ant enna, like all quarter wave antennas
req uires a good ground system. Radials, of
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Seven- Step Class A

Transistor Ampli er Design

Edward A. Lawren ce, WASSWD/6
218 Halo id
Ridgecrest , California 93555

Design ing a Class A t ra nsistor amplifier is
nol so hard if you are willing to make a few
reasonable assu m pt io ns. As a matter of fact ,
it is just an exercise in O h m's Law. The
biggest assu m ption is tha t the transistor has
u reasonably high gain, and a reasonably lo w
leakage. T his procedu re works for NPN,
PNP. Silico n a nd Germ anium. You don't
care if it is Ge o r Si until the 4th step, and if
it is NPN or PNP until the last.

If you need a particular gain (vol tage
gain), you can determine the proper values
to get it, o r if you want all the gain you can
get. lake the sa me pro cedure, but bypass the
emitte r resistor. Refer to Fig. t fo r the seven
ste ps and an example to show ho w they are
used .

Once you have designed the am plifie r and
asse m bled it , check Ye. It should be about
one-half tile sup ply voltage. If it isn' t,
c ha nge R B2. Increase it if Yc is too lo w, or
vice versa . If you build for a set gain,
remember to allow for the load ing of the
nex t stage by figuring the load in para llel
with RL in step 2. If you decid ed to go all
out fo r gain. pick CE to have a reac tance of
about one-tenth the value of RE a t the
lowest frequ en cy you plan to pass through
the amplifier.

This proced ure will allow you to design a
workable amplifie r for almost all applica
tions for Class A RC coupled amplifie rs. You
may come upo n a special case, but I have
developed this pro cedure while working in
various Engineering Departments during the
last three years, so I sincere ly doubt it.
Additional Remarks

St ep I : To be ab le to get the max imu m
volt age sw ing o ut be fo re cl ipping, the col
lector needs to be set o ne-half the effec t ive
su pp ly voltage below supply voltage. To find

72

•••
II

F ig. 1

1. Pic k RL (.6-20 Kl IC=.5VS/R L
2. Calcu late RE (Gain 1 ·2 5 ) AE =RLlGain
3. Calculate VE (IE about equal to IC)

VE=IC(RE)
4 . Add VBE to VE t o get VB. VBE=.3v for Ge, .6

f or S i VB=VE + VBE
5. P ic k A B 1 (3.3-27 Kl
6. Calcu late R B2

RB2=RB 1(VS·VB/VB)
7. If NPN, VS is Positive

I f PNP. VS is Negative
Example: NP N Si, 1 2 V D C . Gai n o f 10
1. R L = 10K. t C= 6 / 1 0 K = .6 ma
2. RE = 10K/ 10= 1K
3 . VE "'.6x 10-3x 1x l03 = .6VDC
4. VB=.6+.6:1 .2VOC
5 . RB1 = 12K
6. R B 2 i n K o hms

RB2= 12( 12-1.2/1.2)= 12(9) : 108, use 11 0 K
7 . VS is Positive

effec tive supply voltage, subtract YE from
VS. Then drop half of that across RL.

Step 2 : This step presumes tha t the gain
of the transist or is higher than the gain the
circu it asks for. No rma lly th is will be t il e
case. If you want all the gain you can get.
bypass the emitter resistor. This will increase
the d istortio n somew hat. Usually the distor
tion will sti ll be low enough fo r amat eur
purposes, but not lo w enough for " Hi-F!" .

Step 3: Since the base current is small
compared to the collector current. this is a
good approximation. It is not advisable to
ground the em itter d irect ly , as this reduces
the d e stabili ty grea tly. It a lso makes t his
procedure almost useless, since some of the
assumptions no longer hold. And one re
sistor and a capacitor arc a very small price
to pay for the advantages gained. Also, as a
rule, the mo re vo ltage you d rop across the
emitter resist or, the more stable the circuit
will be with temperature changes.
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CUSTOM SYSTEMS

KITS . ACCESSORIES

/

4·EuMENT QUAD
$111.9 5

GUARANTEEDI

ELIMINATE IGN ITI ON NOISE
ElECTRO· SHIELD ~

~~YO:-=-UR ENGINE
FROM

MORE RANGE •••
with NO NOISE

COPPE R ON
BACK SIDE ONLY

NO COPPER QJrl
EIT HER SIDE

~=If'_ ·

~SO="=E='::.'O='='="=S='O=E=::::.JC:~:t-

SOLDER 8 RAIO
THR V !i DLE TO
OTHER SIDE

"

Step 4: In actual practice, VBE will not
be exactly .2 or .6 vdc, but these values will
be very close. The emitter fo llows the base
voltage, and not the reverse, as this proce-
dure might seem to indicate. But this is the
simpier way to design the amplifier.

Step 5 : No correction has been made fo r
base current, so VB may be slightly lower
than this step indicates. The lower RB I and
RB 2 are, the less base curren t will affect the
result. But this also lowers the input imped
ance, which makes the amplifier harder to
drive.

Even Better Gamma
In the Sept. '66 73, the improved gamma

match can be further improved by using the
printed circuit board in one piece as in Fig. 1.
This makes fo r a neater job and less chance
of wire breakage . K6Z HO's idea is a fine one.

ZO WE H A SHOWN

SKYLANE PRODUCTS
Fig. 1. Deta ils of the im p roved gamma -match. 406 BON AIR AVE. • TEMPLE TERRACE, FLA. 33617

4 NEW TUNAVERTER LINES & SQUELCH
T unable and crystal cont roll ed AF
converters for mo nit or i ng Police, F ire, \iI,.....-
A mateur, ca. CD, VHF weather, etc., ••: t;.

o n your broadcast radio economicet- •• •• . '
I.. I.. -See list ing o f model$ in Mar. iuue o f <_ ._.. .....
73, page 2 1.

HERBERTSALCH & CO, Woodsboro 7, TX 78393Paul A. White, W6BKX

The boards should be of either epoxy or
polyester. These will absorb less moisture
and stand up better in the weather. Newark
lists both of these items in their catalog. T he
epoxy 3x6 is $1.14, t/ 19F32 13. The poly
ester 3x6 is $ .73 , t/ 19 F3228. Kepro is t he
vender.
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A C1"'''I' and
Longhou! ns

Dirtv- 1.5-.II"t er A nte n n" Ja r the Paul Cook III , WA 7CSK
2943 N.E. 178th Street
Sea ttle, Washington 98155

The $4.98 Novice Special

There's no dou bt about it , with the
sunspot cycle where it is now. 15 me ters is
the best band for the Novice who wants to
work the world . Openings to all conti nen ts
occur da ily, and flea po wered Novice sta
tions are picking off the rare DX like
shoo ting fish in a barrel. The word seems to
be gett ing out, and now more and more WN
callsigns arc heard on 1S. When the choice
DX moves in on freq uency, there are even a
few pileups - an occurcnce formerly re
served fo r 20 meters. If you want to work
AL L of the DX with good consistency,
you 're going to have to have a good signal.

Most Novices today run 75 watts into a
simple dipole ante nna, but if you want to be
" top dog" in the pileups, you' ll j ust have to
do one better than the next guy . One way of
doing this is to increase your transmitter
po wer beyond the Novice lim it of 75 wa tts.
Ho wever, tha t j us t means big trou ble with
the FCC, so a better thing to do is to put in
a better antenna . In this article I' m going to
show you how to build a beam antenna that
will beef up your signa l so that you can
really "sock-it-to-tern" on 15.

T he ante nna tha t I am going to describe is
called a phase d vert ica l array. It consists
basica lly to two 1/4 wave vertical anten nas
with 1/4 wave radials placed 3/8 wavelength
apart. The antenna is fed with appropriate
match ing and phasing sections and has a gain
of about 6 db. This 6 db of signal improve
ment is the same as if you changed your
transmitter power from 75 watts to 300
watts! The antenna is very cheap and easy to
build, and you might have all of the parts, so
then it may cost you nothing.

Th eory

Basically, the antenna consis ts of two
vertical ground pla ne antennas placed in
"phase" with each other. T his mean s that
the two ground planes are placed at a certa in
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Parts List :
200 ft . of wi re
2-2x4 boards, about 1 2 ft . long
25 ft. of RG59/U coax ia l cable
50 ft . of RG58/U coaxial cable
E teet -teet t ape
Solder
4 -egg type insu lators

distance apart so that the signals from both
antennas co mplement each other and pro
duce higher radiation in one direc t io n. This
works the same for receiving. In this way we
( I) reduce QRM to stations in other direc
t ions because they don't hear us, (2) reduce
Q RM from sta tions in other directions
because we don't hear them, (3) increase our
signal strength in the desired direction, and
(4 ) inc rease the received signa l strength from
stations in the desired direc tion. This all
adds up to higher station flexibility and
efficiency .

Const ruct ion

To build the antenna you will need the
materials tha t are listed in the pa rts list. The
two boards can be mounted on the side o f a
roof, like my own installatio n, or mounted
on the ground. Before you erect the boards,
pound a nail in each end of both. Then
measure out I I feet of wire and con nect it
to two egg insulators. Do this for both
boards, and be sure to solder. Next, take
fishline, rope, or what have you , and string
up the wires vertically o n the boards, ty ing
the insula tors to the nails. Then erec t the
boards. When you do this, be sure that both
boards arc vertical and 16-1 / 2 feet apart.

Feed line and Matching Section

Now you have constructed the antenna,
and it's time to piece together the ma tching
sect ion and feedline.

Take one II foot piece of RG59/U 7 5
ohm coax and splice it to an II foot piece of
RG58/U 52 ohm coax, as shown in Fig. 1a.
Do a neat , careful job and wrap the connec
tion well with elect rical tape. If you have
some Krylon spray, use it on the connection
to do a completely weatherproof jo b.

Get II fee t of RG59/U and the R G 58/ U
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Fig. 2

Fig, 3

them on the roof or ground in a fashion
similar to the spokes of a wheel. The radials
improve the low angle of radiation which
brings in t he long distance signals better.
Operation

Now that you have completed the an
tenna , try it out on the air! When I tried
mine out with the antenna aimed toward
Euro pe the firs t t ime on the air, I knocked
off tw o SM 's, a G3, and II , a nd a DL with
only 75 watts. This little antenna is a real
bomb! If you wish to change the directivity
o f the antenna , then substitu te PL-259

"

(II SPLIC E C E ~ T E R CONDUcrOR . T H[ ~ SOLDEIi

I ~I .". IlAP TWO L AYE IlS 0 ' BAilE " OOI< UP Will E OVER THE ENTIRE
COIol "lECnO I\l , THE ~ SOLDER

ill SA"'L AS ~ (II A BOV E

( 2 ) SAME AS NO (2) AB OV E

131 SAIr,lE AS ~ ! ) I Ae OVE

( l l ... IlAP CC ~ ~ECT IO ," .... ITH ELE CTRICAL U P E UNTIL IT IlEAC"ES
LC\l EL 0 ' SHIELDI NG

"

Fig. 18

F ig. 1A

( ~I "' RAP E NT I ~E C()l\O ..Ec n o "l w iTH UPE

ANTE I\I NA WIRE

\
\
\

SOLDE R THE SHIELD A"' C
THE IlADI.A LS TO nGHT
NA IL\ ,- 1- -

\" ---
\ ~ ~R.OI .A LS~ - _

I

+- 2 . ~ "' '' ST

~:<======
"'"""-+---Ilq/J!-OR STRI NG

----

I
I

I

lhat goes to the shack (as show n in Fig. 2)
and make the three wa y splice as shown in
Fig. 1b. Here aga in, if you have Krylon , use
it.

Now layout the matching sec tion o n the
grou nd or the roo f. Don't coi l up the coax
or let any kink s get in it. Instead , lay it out
so that it lies in a gentle curve with no sharp
turns as shown in Fig. 2. Solder the center
conductors from the two ends of the match
ing section to the an tenna wires at the base
of the boards as shown in Fig. 3. Then solde r
the outer conduc tor and eight or more 11
foo t ground radials to t he nail on each base.
Run each radial out from the base fairly
perpendicular to the vertical boa rds and lay
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FCC ACTS TO REVOKE AMATEUR
LICENSES ON OBSCENITY CHARGES
The Federal Communications Communi

cations Commission took action today to re
voke the operator licenses o f three Amateur
Rad io Service operators on charges of ob
scene, indecent or pro fane radio communica
tions. The Commission ordered Steven P.
Bo wman , of Sikeston , Mo.; Kenneth C. Henry
of Anderson ,lnc., and Gary Overma n, of New
Castle, Ind .. to show cause wh y their licenses
should not be revoked . The three operator
licenses were also ord ered to be suspended.

In addi t ion to the obscenity charges, o ther
violati ons included transm ission of false or
deceptive signals or co mmunications, failure
to identify stat ions properly, transmission of
unidentified communication s or signals and
willful o r malicious int erference to radio co m
munications of o ther amate ur stat ions.

The Com mission said that the three ama
teur licensees had repeatedly and will fully
violated the Rules. The enforcement actions
followed investigations carried out by the
FCC Field Engineering Bureau and the FBI
after complaints were received from ot her
amateur radio operators.

Actions by the Co mmission March 14,
1969, by its Chief, Safety and Special Radio
Services Bureau . By Orde rs, and Orde rs to
Sho w Cause.

coaxial plugs, a double female connector.
and a Tee connector fo r the splices. If you
connect these as shown in Fig. 2. you will
have your signal aimed in the direction
sho wn. But if you take the RG58 jU match
ing section out. and connect it exactly the
same way. only on the other side of the Tee
connector, you will reverse the direction of
your signal. If you leave out the RG58 jU
matching section altogether. you will end up
with a figure eight type bidirectional pattern
that is perpendicular to the tw o previous
patterns.

In conclusion, if you try this antenna, I'm
sure that you'll work a lot of DX. The
.antenna is efficient and works well, and will
help you to get the edge on the other
sta t io ns. If anyone has any problems with
this antenna, please write to me and I'll be
happy to advise . If you build this antenna,
write to me anyway and tell me how it
works!

CASSETTE TAPE RECORDER
After testing a dozen different
makes of cassette tape recorders
we found that the Valiant was by
far the easiest to use. The fidelity
is good and the push button sys
tem outstanding. Has battery lev
el meter, recording level meter,
jack for feeding hl-f or rig, oper
ates from switch on mike. Great
for recording DX contacts, friends, at tne movies,
parties, unusual accents, etc. Use like a camera.
Comes with mike. stand, batteries, tape.

SPECIAL, ONLY $33.00 Postpaid
24 HOUR CALENDAR CLOCK

This beautiful clock reads
the day. the date and the
time in large, easy to read
numbers. Set this on GMT
and never make 8 mistake
again on logging time or date. 8x3%x3%, brushed
aluminum case. Synchronous self-starting move
ment, 115v 60 cy. Make your operating desk look
outstanding with this new type of clock.

24 HOUR CLOCK, $4 1.00 Postpaid
12 HOUR CLOCK. $41.00 Post paid
TRAVEL-CLOCK RADIO

Eight transistor clock radio,
complete with clock, radio al
arm and slumber setting! Wei
ghs less than 1% tbs. Great
gift for traveling fr iend or rel
ative. Batteries included. Tray
opens to hold change, etc.

SPECIAL, ONLY $24.00 Postpaid
AM·FM DIGITAL CLOCK RADIO

Here is somet hing new-a
d igital clock {reads num
bers directlvl plus sensitive
AM-FM radio with AFC!
Compare with $60 Sony.
This is a wo nd erfu l radio for the bedroom or kit
chen. Transistorized rad io. Antenna built in for
local stations. Use outside antenna for distance.

SPECIAL, ONLY $38.00 Postpaid
DESK NAME-CALL PLATE

Your name and ca li o n a wet 
nut grained desk plate 10"
lo ng by about 1" high. Up to
20 letters and spaces. You
can have your full name or
your first name and call let
ters. Sorry, no zero available.
Identify your station with a beautiful desk plate.

SPECIAL, ONLY $2.00 Postpaid

I Send order to:
I REOLINE CO. Box 431, Jaffrey NH 03452
I ( ITape recorder ! ID igital cloc k radio
I I 24 Hour cloc k 12 Hour d igital clock
I Travel clock rad io Desk name plate
I Name _IAddress _

I cuv _

I State Z ip _
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How to Fly YOur Kite
M. B. Crowley, EI4R
78 Church Street
Listowel, Co., Kerry
Ireland

(Or a vertical long wire on last year's EI(J RF Expedition)

...EI4R

••,

. ~ ' ,..-..~
.~ " ..-.",,,,, _ .....~...... ..
..... 0

.-_.

do I write this article for 73 Magazine?
The center pieces are stitched with a larger

overlap to hold the bamboo poles, which
should slip into place with a reasonably tight
fit, the ends being then stitched over by hand
needle to hold the poles permanently in place.

The overall weight of the kite and poles
was 3 pounds. The down wire should be tied
approximately a quarter way down the tie
cord. Unwind about 50 feet of the downwire
and have a helper push the kite up into the
wind with the downwire held tight. In a
modest steady breeze the kite will lift gently
and the remainder of the wire can be paid
out. If the kite pulls too hard and slips
sideways, tie the downlead further up the tie
cord until balance is achieved and the down
wire is near vertical. In a light breeze and
from the pull on the downwire, it seems to
me that this size kite could support about 3
pounds of downwire.

One word of warning. If the breeze is
strong, do not allow the junior operator to
play around with this size kite . There are
easier ways of flying nowadays. Once the kite
is aloft, with the required length of wire, tie
the downlead to a convenient tie point,
through an insulator. A lead to the shack
from the tie point will give you a vertical
antenna without match, provided the wind
remains. Force 9 winds should be avoided
as your favorite rig may disappear out the
shack window. Happy flying hours, fair
winds and tight wires.

The loc-ation of the expedition "BEAR"
island (rechristened "BEER" island) was
good, but the shack QTH was surrounded on
three sides by mountains. The problem was
to put out sufficient wire for our I.7 MHz
bands ; and 260 feet of wire can present quite
a problem on such a location. A vertical
aerial would be fine, but 260 feet of support
pole was out of the question on an island ex
pedition. Gas-filled balloons are not easily
come by where we were located. The solu
tion-yes-a kite.

Having in mind from my boyhood days
the dimensions of a small kite without frills
or tails that, once aloft , in a light breeze
could be tied to a convenient peg and forgot
ten about, it seemed to me that this was the
ideal solution.

One of our boys gave me some 260 feet of
braided copper wire from the old emergency
TX "The Gibson Girl" used by aviators in
the Second World War. This wire seemed
ideal to fly the kite with and weighed only
one pound.

Having some half-inch (average) diameter
bamboo, garden variety poles on hand, and
having persuaded the XYL to let me have
some old bed sheets from her junk box, the
next undertaking was to scale up the original
version of the kiddie kite.

From the diagrams it can be seen that the
dimensions and shape are straight forward
and present no mathematical problems to
scale up to the required size. In my case, this
amounted to bamboo poles of 5 feet in length.

The materials required are four bamboo
poles, one large section of sheeting and two
smaller sections of sheeting. Three lengths
of tough light cording are also req uired. The
illustrations give the dimensions of these
pieces. When cutting the cloth, do not for
get to include that extra width of cloth on
the leading edges of the wings, which, when
folded back on itself and stitched, will hold
the two pieces of cord that strengthen the
wing edges.

It would at this stage be advisable to sec
ure the services of the XYL or YL to machine
stitch the edging. Go careful here, for this
sort of favor could cost you later; why else
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In Search

Ted Shapas. K9 YOb'
14925 Evers Avenue
Dolton. Illinois 604J 9

o a Better Angle

Observations and Suggestions Involving IIF Radia
tion A ngle Manipulation

When HF DX-getting tactics are dis
cussed, sooner or later the subject will center
around antennas, for the antenna, coupled
with its geographic positioning. will ulti
mately make or break a DXer. A status is
eventually achieved, however, when the
serious DXer bas put up the largest and
tallest antenna he cared or dared to, or a
point of "signal strength stagnation" is
reached. For most of us this is a frustrating
level. for it probably still means an S-unit or
three gap between us and the big guns. Even
if you feel you're near the top, however,
there were undoubtedly times when these
extra db would have come in handy. This
article is no magic panacea for combatting a
W3CRA or WSVA in t he pileups, but
knowing a little about radiation angle manip
ulation may give you something to think
about along those lines.
Low angle advantages

I think many of us have operated enough
to realize the importance placed upon an
antenna with a very long boom perched
upo n a very high tower. The fellows with the
biggest combinations of these two, possibly
coupled with an elegant location, constitute
the big guns, or the big DXers and contest
Winners.

A maj or reason for their seeming invul
nerability is the very low vertical rad iation
angles associated with such an antenna com
bination. For normal F2 propagation paths,
t he best sit uatio n is for your signal to reach
a distant point in the least number of
"hops" o r reflect ions. Up to about 2500
miles or so , o ne hop propagation is po ssible,
but afte r that , an earth reflection is neces-

78

sary. Now the signal is being decreased by a
number of losses; most pertinent here are
distance losses due to spacial. spreading, and
ground losses at each eart hly hop. Distance
loss is of course a function of distance; a
lower reflection angle means less distance
travelled and therefore less loss than a higher
angle, although the difference may only
amount to a db or two. Much more impor
tant are the ground lo sses. While sea reflec
tions are less critical of incident angle,
ground reflections may result in four or five
db differences per hop between low and high
angles, depending upon frequency (I). Here
is one place where the big guns clean up!
One or two less of these lossy earth hops
experienced by signals approaching from a
high angle and we're ta lking about S-units of
difference. Fortunately, all is not this rosy
fo r the people with the low take-off angl es,

NBS observations - good news?
The good news is that in most cases. these

things I just talked about occu r only for
"storybook" propagation unde r ideal condi
tions. What about the real world? W. F.
Utlaut presented an interesting report along
those lines in our National Bureau of Stand
ards research journal Radio Propagation
where he made a detailed study o f radiation
angle importance. The results were slightly
astounding (2).

Using a VOA transmitter in Munich,
Germany , and receiving antennas in Boulder,
Colorado (a receiver was also located in
Slough, England , but results were consistent
with those in Boulder), all with carefully
calculated radiation patterns, Utlaut at
tempter' to find out if low angles were that
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Radiation Angle
deg

15.6
5.2
2.3
1.4
0.7

Height
ft
50

135
310
485
985

18
28
38
48
58

Table I

Boulder Antenna

good. From March to June, 1959, on 20
MHz, the Munich station transmitted while
the receivers in Boulder carefully recorded
daily signal variations. Five receiving an
tennas were used, varying in vertical radia
tion angle from .7 to 15.6 degrees. Table I
lists the various antennas, heights, and asso
ciated radiation angles, while Figs. I A, 1B,
I C, a nd 1D are graphs of hourly median
signal strength fo r the Munich to Boulder
path from March to June. Transmitting
antennas at the Munich end were rhombics
and vertical main lobes between 12 and 16
degrees (two antennas used).

While receiving data extended through
times when the predicted MUF (Maximum
Usable Frequencies) were below the oper
ati ng frequencies, this may be slightly im
practical from the amateur sta ndpoin t where
relatively low power is usually employed.
Close inspection of Figs. I A·D will bring out
a number of interesting points :

1. No one radiation angle dominated for
an entire average day during the time
the band was open. (MUF greater than
20 MHz.)

2. Low angles seemed more of an asset
during a summer month (June) than
during a spring month ( March ). In
additio n, the spread of signal st rength
between one angle and another was
greater during the summer months
lhan during the spring.

3. Lower angles were characteristically
"band openers" with dominance here
noted in excess of three S-units over
the highest angle.

4. Higher angles seemed valuable during
the midda y hours, with so me advan
tages over the lowest angle in excess of
two S·units at these times. (Remember,
these were monthly averages; there
were undoubtedly times when these
differences were greater. )

The basic observation by Utlaul in this
report was that stat istically, and over an
average 24-hour period, best results could be
gained by using the lowest radiation angle
possib le. This invo lved times when the pre
dicted MUF was muc h below 20 MH z; which
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Fig. 4 . Ottawa, Slough ionogram for Novem
ber 14 1957 at 1556 UT. Note that above
39 MHz only reflection of the high angle
ray occurs. (2) (By permission of the
Chief Superintendent DRTE.)

rr

rt1"l t-
•

sus frequency, for, in this case, an Ottawa to
Slough, England path . The horizontal lines
show the high and low rays as reflected by a
pulsed signal. The "ornigosh" data here is
that above 39 MHz, reflection occurred only
with the high angle ray ~ low angle reflection
was simply nonexistant!

A few more easily talked about reasons
for the "best" angle to vary involve the great
number of possible paths that a ray may
"use" when skip distances are great. Fig. 5
illustrates two cases that could prevail along
a DX path, although any combination of
these hops are possible. Sporadic E clouds
enjoy floating around, particularly during
the summer months, and may enhance or
belittle a band opening if one is hit. Since
they are relatively small, a difference in
take-off angle may result in a miss by one
station a hit by another, constituting dif
ferent 'paths travelled, and ultimately dif
fering signal strengths at the DX end. A
similar situation may exist for the more
stable E and F I layers as well. Also, as
suggested in Fig. 3, the number of possible
paths decreases as the operating frequency
approaches the MUF. The NBS tests were
started in the spring, with the daytime MUF
much above the operating frequency at that
phase of the sunspot cycle, so many com
binations of paths were possible. Many were
apparently high angled paths. As summer
approached, the daytime MUF was nearer 20

F · 3 Variation in skip distance D with19. . . .
vertical radiation angle" . Note how crrn 
cally dependent the sk ip dista~ce is upon
small changes in angle for the high ray. (2)
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would probably mean communication below
amateur capabilities. Looking at times when
the MUF was 20 MHz or above, or when the
band was open for possible amateur con
tacts seems a slightly different story, with
the "best" angle rapidly changing with time.
The two most practical antennas, with real
istically achievable angles, were IB a.nd 2B,
representing the small time DXer (height 50
feet, angle 15.6 degrees) and the big gun
(height 135 feet, angle 5.2 degrees) respec
lively. Although most differences between
these two antennas were in the range of 5
db special note should be taken of the April
gr;ph at about 1600 MST when antenna I B
(small time DXer) had the astronomical edge
of 40 db over antenna 2B (the big gun)!

Possible explanations - ray paths and angles
Reasons for such phenomona are varied

but usually of a complicated nature; the
important point is that they do exist. A
possible "easy" answer seems to lie in
another recent finding by our Bureau of
Standards; while a low radiation angle nets
great skip distances, in most cases the
absolute longest skip is achieved by a very
high angled ray. Fig. 2 illustrates. Ray paths
1, 2, and 3 follow the generally accepted
propagation theories - the lower the take
off angle, the greater the distance. Ray 5,
however, the highest angled ray before IOno
spheric penetration takes place, actu.ally
out-distances the lowest angled ray! This IS

apparently the case for most propagation
paths, as shown in another NBS graph, Fig.
3. This shows in a general case, that for any
skip distance D. two ray paths are possible at
any frequency below the exact MUF 
either a high or low angled ray. Note,
however, that the high angled ray is critically
dependent upon the correct angle. Note also,
in Fig. 2 again, that the high angle signal is
spending much more time in the lossy
ionosphere than the lower angles.

Fig. 4 depicts even a more frightening
possibility. This is a government ionogram,
or graphical picture showing path time ver-

•
S otl P ZO'-[

Fig. 2 . Possible ray paths at a fixed frequen ·
cy with varyi"!g vertical radiation anqle. Note
that the highest angled ray . #5. ourdtstances
even the lowest angled ray. #3. (2)
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Fig. 7 . Over l ayed patterns of a ref erence
dipole and a three element parasitic array,
both at a height of one wavelength . Verti 
cal lobes o f both remain at same angle of
elevat io n and depend only upon height above
ground. (4)

".~

different in these respects, as shown in Fig.
7. Probably the simplest method of radiation
manipulation, then, would involve changing
the multiplicative ground reflection pattern.
Since for horizontally polarized antennas,
the ground reflection pattern is a function
only of height above ground, this is easily
accomplished by varying the antenna's
height. Fig. 8 shows gra phicall y this relation
ship fo r antennas over flat terrain . Note how

typical F2
of these F

Fig . 5 _ Po ssible ray paths f or
p ro p aga t io n . Any combination
and E-lay er bounces may occur .

MH z. and consequently less paths available;
the lost pat h to go (at the exact MUF)
apparent ly is characteristically low angled,
hence the better results with low angles in
the summer. Finally, the ionosphere is full
o f simple fl aws, such as "thin" and " thick"
spots, holes, and tilts, all of which play
important roles in determining which path a
signal may take, and all of which in so me
way ar c connected with the incident signal's
vertical take off angle . What I'm trying to say
is that there apparently is no year-round
" best" angl e, and for consistent results, it
would be nice to be able to change the
antenna's radiation angle quickly and accu 
rately.

Three methods and results
Accomplishing this accurate radiation

angle change is not as hard or expensive as
might be guessed ; many DXers have un
doubtedly tried the suggestions ('m about to
present and have, hopefully. met with some
degree of success. I'll concern myself with
horizontally polarized antennas only. since
they are not as greatly su bject to ground
losses that vary from place to place, and
since they are more highly regarded in DX
circles.

The vertical radiation pattern of anyone's
antenna is, of course, a point by point
multiplication of antenna's free space
pattern and the ground reflection pattern.
The free space pattern is dependent upon
the antenna's ability to focu s the signal; the
lobes or plot s of transmitted intensity from
such an antenna will lie at an angle of zero
degrees with the horizontal. Ground reflec
tion patt ern s of any horizontal antenna are
basically a function of antenna height above
a perfect ground . These two patterns, plus a
small compensation factor for those of us
without a perfect ground, as well as con
sidera t ions fo r trees, buildings, wires, or
ot her obstruc tions, make up the real radia
lion pattern . Fig. 6 shows a simple example
of this three step process.

The Armstrong met hod
Antennas with parasitic elements are little
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difficult it is to achieve take-off angles of
less than S°. Fortunately , the severe require
ments of this graph can be lessened if the
antenna foreground is sloping. The math
becomes a little embarrassing, but your
actual radiation angle can be calculated in
such a situation. A more co mplete analysis is
given in "Radio Transmission in the Lower
Atmosphere" by Bailey. Bateman, and
Kirby, P1RE, October, 1955.

Lowering or raising the antenna is then a
distinct possibility and although frequently
practiced , it's usually agonizingly slow, and
hard on arms and winches. lt can be helpful ,
however, for short o pera t ing periods, such as
contests or DXpedition chasing, when the
lowering or raising need only be done o nce
o r twice per day.
Stacking

A much better method involves vertical
stack ing. While not going into the rigors of
stacking dimensions, (A very good analysis
can be found in "Optimum Stacking
Spacings in Antenna Arrays" by H. W. Kas
per, K2GAL, QST, April, 1958.) I will say
that for best results, the antennas should be
stacked for maximum gain , with the bottom
bay at least A/2 off the ground, more if
there are numerous obstructions. For three
element yagis, this involves spacing. of at
least 3/4 A, a troublesome distance for 14
MHz, but a distinct possibility on 21 and 28
MH z. Aside from the three db maximum
attainable gain if done correc t ly, this stack
ing sha rpens the vert ical lobes. although the
antenna's ac tu al height is now at the mid
po int between antennas.

5 l() 15 20
RAO,ATlOJ'> ANGLE CF MA'N LOBE

Fig. 8 . Relationship b etween main radiation
lobe elevation and height above ground for
horizontal antennas above flat terrain. Note
how difficult tak eoff angles of less than 5
degrees are to echreve in such a situation.
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Interesting results can be achieved if an
antenna sw itc h is employed to change
between any of the three possible antennas
which are now present - top ba y, bottom
bay , and both bays, each with differing
radiation angles. This type of arrangement is
employed at a local stat ion, K9CSW. Here
two three element duoband quads are
stacked vertically, with the top bay at 77
feet, and bottom bay at 37 feet , slightly less
than optimum for 20 meters, but decent o n
fifteen. Results have been somewhat en
couraging, and appear to bear out the critical
dependency on radiation angle that was
hoped for. The bottom bay has no doubt
made such a poor sho wing due to its close
proximity to ground, surrounding it by the
usual city clutter of wires and buildings. In
addition, differences in excess of two S-units
were noted bet ween antennas during short
skip (Sporadic E) condit ions. This difference
was in favor of a high angle over a low.
Sneaky stacking

A final method involves feedin g the
stacked antennas slightly out of phase with
each other, thus raising the main radiation
lobe. The advantage here is that the 3 db
that may have been gained by stac king is
always present, as was not the case in
switching the antennas themselves. Fig. 9 is a
theoretical example. For two stacked arrays,
A and B, 3/4 A or 270 electrical degrees
apart , best results are achieved when both
antennas "look " electrically ident ical and
are fed exactly in phase. with preci sely cu t
equal feedlines. This gives a low main verti
cal lobe ; for simplicity 's sake. we 'll call it
zero degrees to the horizontal. To raise this
main lobe, the signal must reach a nte nna B
before antenna A_ Fo r a rise of 10(1 . as
illu strat ed, th is required the fccdhn e to
antenna A to be longer t han (ha t to B hy :J

di stance D. Using simple trigo nu m..-t ry. d is-

F ig. 9 . T o ra ise the mai n vertic al r ad ia l Ion
lo b e in a vertica l stack ing si tuation . an ten na
A must d i ffer i n feed lin e fro m ant en n a B by
a length D . len gt h 0 d ep en d s upon the de
si red an g le x : here w e used 10 degrees.
A n gle y is al so 10 deg rees; t h er ef o re 0 is
~qu at t o tangen t 10 degrees t Imes the stack -
Ing spac ing. o r . 13 21\. {S ee F Ig . 101

so
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"Optimum" Antenna
Height

the lower the better for the time the band
was open. The spring months, however,
pointed out the advantages in ability to vary
the radiation angle, since higher angles domi
nated for much of the "band open" time.
Results at K9CSW have varied, but seem to
agree with this trend. Certainly an accurate
yearly pattern could be worked out for a
particular DX path, but the effects of other
phenomena (sunspot number change, iono
spheric storms, north-south tilts, etc.) that
may be encountered along the variety of
paths a DXer is interested in would make the
game quite involved.
Band Range of Optimum

Angle of Radiation

7me 12 °-40° Above 45'
14 me 10° - 25 ° Above 40'
21 me 7 · - 20 · Above 38'
28 me 5 0 - 14 0 Above 34'

Table III. Geometrically determined " con
mum" radiation angles for the ham bands. (4)

R~ferences: .1 . Davies, Keooeth . Ionospheric Ra
dio Propeqetion, (Washington, D .C. U _S . Govern
ment Printing Office , 19651. Ch . 4 . 2 . trrteue,
W .F. " Effect of Antenna Radiation Angle Upon
HF RadioSignalsPropagated Over Lon~ Distances,"
Journal of Research of the NBS-SectIOn D . Radio
Propagation, (Volume 65D, March·April 19611.
167-174. 3 . The American Radio Relay League.
The ARRL Antenna Book, (West Hartford, Con
necticut : ARRL 1956) Ch . 2 . 4 . Orr, William I
Beam Antenna Handbook, (Wilton, Connecticut;
Radio Publications, l nc., 1955) Ch 's. 1 & 6 .

. . _K9YOE

Another problem was encountered at
K9CSW. Although signal strength differences
were sometimes reported in excess of two
Svunits for one angle over another, it was
rare when a same difference was noted on
received signal strength. Apparently many
DX paths are not completely reciprocal. This
is a good thing or we might have to worry
about accurately matching the DX station's
vertical radiation pattern, but adds to the
confusion when trying to decide which angle
to use to be heard the best. Even in cases
when signals received on both ends were
enhanced , the difference was usually not
detectible unless two-way key down S-meter
tests were run. In contests or chasing a
DXpedition, these key down tests are a little
hard to come by ; the need for some sort of
system is apparent. Since accurate angle of
arrival measurements are expensively compli
cated, perhaps only trial and error can devise
such a system. It's hoped, however, that
such a system actually exists, for it could
payoff in great dividends for the serious
operator, greatly adding to the effectiveness
of even a modest antenna,

0
I I ~, V ' -
I

0
/

, I V
1 /

-

--.

,/f,

2 3 '" ~

), ADDE O TO BOTTO~ "EE: OL'NE

Fig. 10. Graph of wavelengths of feedline to
b.a ad;Jed to the top antenna in a stacking
situation (Fig. 9) for raising the main verti
cal radiation lobe up to 30 degrees. This
will onlV work for 3N4 stacking spacing.

tance D is found to be .132 A. To simplify
things , this feed line difference has been
plotted in Fig. 10. Note that this is only
for a stacking spacing of 3/4 A.

A similar arrangement is being tried at
K9CSW, with calculated switch positions of
10, 15, and 20 degrees, but results are a little
hazy, Possibly the lobes are simply too
broad to make a noticeable difference when
shifted only a few degrees, Quads are par
tially stacked antennas themselves, so ele
vating the main vertical lobe any appreciable
amount adds importance to usually insignifi
cant side lobes. It's also quite difficult to
keep two quads looking electrically identical
for very long. One distinct advantage was
noted here, however, over simply switching
antennas. Some types of "city noise" appar
ently arrive at very distinct angles ; manipula
ting the lobes in this manner often resulted
in noise reduction on the order of two
S-units. In some locations, this may be more
valuable than any outgoing signal strength
additions.

Conclusion - suggestions and more problems
The question I've still left partially unan

swered is exactly what are the best angles?
Bill Orr's Beam Antenna Book lists the range
of optimum angle of radiation as in Table
III. This is apparently inconsistent with
those findings by Utlaut, (see Fig, I) who
found the very best angle to be the lowest
tried , .7 degrees, much lower than the
supposed 7 degree minimum. This was in
light of the fact that the transmitting an
tennas in this case utilized realitively high
angles (I2 or 16 degrees) for main lobes.
Although only listed for four months,
Utlaut ' s signal strength versus time averages
do sho w definite seasonal variations; low
angles did seem valuable during a summer
month (June or July) when the rule seemed
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Crystal Stability with VFO Co nvenience
Jack Grimes, W4LLR
Box 16004
Mem phis, Tennessee 3811 6

FSK Exciter

OMIT L2 IF 6AG7
STAGE '5
NEEOL J

l 2- 4 TURN LINK
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(Note : If this pto cannot be obtained ,
don't throw out the idea. A 400 to 600 kH z
vfo is not difficult to construct around a
standard 455 kHz bfo coil, and stab ility
relatively easy to obtain at this frequen cy. )

Since the pto would be the " variable"
portion of the frequency control it seemed
desirable to use it without modification.
This could be done by shift ing the crystal. It
would minimize the unwanted frequencies if
the exciter output were one half the trans
mitter output frequency .

Actual construction is straightforward
and nothing is critical. Most parts may be
freely substituted within a reasonably wide
tolerance . The work and testing may be
divided into four stages.

1. The power supply may be any
200 - 400 v source. 12 v is necessary for the
heater of the 1625. The other tubes may be
either 6 or 12 v types, depending on the
supply. A VRI50 and a VRI05 or equiva-
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OR 6 5K7
OR 68A6

h---
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--
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- SW2 A SW28-
, ""'0• T 1)0,

A couple of years of chasing out of
tolerance ARC-5's used as vfo's ruled out
that approach. And anyone who has tried
building a vfo in the 3 to 7 MHz range will
testify that obtaining a stability of 20 to 50
Hz is not the easiest of chores.

Some thought was given to shifting a vfo
off frequency during standby, and this ap
proach is very workable.

A better idea, however, was to borrow
the basic concept from the Northern FSK
keyer, which uses a 200 kHz oscillator
beating against a crystal in a balanced
modulator.

One item (available on surp lus) which
seemed ideally suited to the job at hand was
the sub-assembly O-1 7-ART-13A.

This is a low frequency pto covering the
range of 200 kHz to 600 kH z in three bands
and is used in the AN-ART-13 . The unit uses
a 1625 tube, has a very fine, slow tuning
dial, and is extremely stable.

Fig . 1. FSK Exciter Schematic.
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ELECTRONICS

515 BLACKSTONE
FRESNO, CALIFORNIA 93701

O p erat ed bV Hems for Hems

Your trade is worth more at
Dymonds. All inquiries answered
promptly.

In Stock for Immediate Delivery

• Collins • Yaesu

Before you buy, why not investi
gate the low, low price of the fin
est transceivers at Dymond Elec-

•tromcs.

Dymond Electronics keeps a com
plete inventory of all the major
brands ready for immediate pre
paid shipment anywhere in the
USA.

• Galaxy • Linear Systems

• Swan • Clegg

• Drake • Vibroplex

• Hammarlund • Hygain

• Gonset • Mosley

• Hallicrafters • Cush·Craft

• BTl • Regency

Ameco • Astatic

Allred G. Roach
W6JUK

GOING MOBILE

THIS SUMMER?

:'.." :'.
'. ':" '"......... ...-, -, '. -,.... .....:: .. -,-,-, .

:'.":'.,.. .-,-,
' ..

Complete exciter with pta.

lent regulator tubes should be used with t he
required dropping resistor (value depending
un voltage). The OI7-ARTl3 pta should not
be used with more than 105 volts to
minimize harmonic output . Once the power
supply is assembled, the pta should be
connected and checked by listening for its
signal on the low end of the BC band.

2. Next the crystal oscillator should be
completed. The only critical parts are the
feed back capacitors from cathode to ground
and fro m cathode to grid . The operation of
the shift control may be checked by shorting
across capacitor C I with a screwdriver.

3. The two-triode balanced modulator
requires no push pull input of any kind . The
tuned circuit Ll -C2 tunes the output range
desired . Two separate condensers can be
used for the sections of C2 if frequent
frequency changes are not anticipated .

4. A polar relay is included in the keying
circuit. With 30 rnA bias current supplied
from the exciter power supply, all that is
necessary for operation is to plug into the
local loop circuit. A turn over switch is
provided.

The 0 -1 7 ·AR T -13 pta, ava i lable fro m F air
Rad io fo r $4.00.

•
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F ig . 2 . GAG7 Amplifier.

The functio n switch allows comp lete sta
tion control with o ne knob. In stand by
position the cathode of the crystal oscillator
is lifted from the gro und . In the take-over,
spot, posit ion the exci ter is switched o n by
SW2-A while SW2-B shorts out the loop
across the T U o u tput. This prevents the
receiver from keying the transmitter (if
printer and keyboard are in se ries), and also
allows a q uick return of the printer to lower
case by flipping the take over switch and
punching th e letters key. In the third posi
tion the " C" section of SW2 is used to
cont ro l a transmit relay . In posit ion No. 4
the short across th e co nverter output is
removed and the transmitte r may be keyed
by an incoming signa l.

As with any hetrodyne circuit , care must
be exercised not to tu ne u p o n a harmon ic
o r wrong bea t. The unit should be set up
in itially with a grid dip mete r or absorption
wave meter. The crystal used must be chosen
so tha t the fourth or fift h harmonic of the
pto docs not fa ll o n o r ncar the wanted
frequency.

By doubl ing in the transmitter any un
wa nted is fu rther rem oved from the tuned
o utput of the transmitter.

200~ ~ !

(--~--1r- TO ~TAl STAGE: (;1'110

~

F ig. 3. Coupling co i l to transm i tter .

The average RTTY enthusist will d evot e
long hou rs and carefu l planning to come u p
with the best possible TU. Then in a rush to
get the rig o n the air will. all too often, slap
a diode shifter o n any ex isting VFO - with
less tha n the desi red resul t.

Or. shou ld he d ecid e to sh ift a cr ystal he
may spend hou rs grindi ng the rock to a nc t

86

F ig. 2. GAG7 A mpl if ier .

frequency on ly to find his sh ift sh y o f the
8 50 li z. No t to mcntion thc fa ct that the net
frequ ency may change about the ti me he
fin ally gets within to lerance.

In fact it was grinding my fifth crysta l for
Air Fo rce Mars net opera tion in a little ove r
one year that made me decide to do so me
thing, even if it were wrong.

Som e Transmitters may require mo rc
d rive than that obtainable from the balanced
modulator. An am plifier st age becomes
necessa ry _ A 6 AG7 is a logica l choice. The
grid o f this tube is capacitively coupled to
o ne side o f coil L-l th rough a short length of
RG-58. Two o r three tu rns shou ld be re
moved fro m th is side of L- I to maintain
balance. (If individual condense rs arc used
for C- l, this may be maintained by tu ning.)

The layout of the 6AG7 stage must be
made wit h care. Some physical sepa rat io n is
desirab le between the coil L-I , and the
6AG7 tube socke t. The output co il, L-2,
must be p laced above chass is, (If L- I is
below) with the plate lead going directly
topside from the tube pin. The 27 ,000 ohm
resistor insu res comple te stability .

Lo w im pedance output, either fro 111 t he
balanced modu lator, or th e 6AG7 stage, if
necessary . a llows the exciter to be lo cat ed a
convenient distanccfro rn the t ransmitte r.

A tu ned link co u pled inpu t co il shou ld be
used at the crysta l stage of the transmit te r.

Of the th ree FSK kcyer un it s I have bui ll,
all have p roved a p leasu re to usc. It has been
found unnecessary to let the pto ru n all the
time, as it will be well within to le ran ce fro m
a co ld sta rt. And a five minu te warm up will
put you righ t on the butto n. The sh ifte rs
have been used days at a t ime without
touching the dial o n Air Force Mars circuits.

So if you are having problems with dr ift.
sett ing up and maintaini ng prope r sh ift, o r if
you are simp ly ti red of grindi ng rocks. the
0 · 17·A RT 13 pto sh ifte r may be yo ur
answer. ... W4 LLR



The First nSL
Probably it was reading the ARRL quota

lion , " A QSL is the fin al courtesy o f a QSO,"
whi ch prompted me to dig in to several hun
dred old QSL's in order to find o ut when and
who started the "bloody mess." Unlike the
story of the "Chicken and the Egg," there is
no doubt that ham radio came fir st and that
the art of QSL'ing was not far behind .

Apparently it started around the midd le
o r the end o f 19 21. I was operating I IV at
Bridgeport, Connecticut, at that time and my
first card came from E. Laufer, 2AQP, who
reports hearing my signals on October 9, 1921,
using a one tube rege nerative receiver. This
was followed by a QSL from J. E. Hodge,
4BY, dated November 10, 1921 , and a report
from Gerald II . Edison, I BM Y, December 30,
1921 , asks, " What is your radia tio n current?"
These QS L's are all written on penny post
cards with the call letters put on with a rub
ber sta mp or crayon . The first professional
print job came to me from 2BRB (now
W2 BRB) and included a picture of the sta
tion . It is dated December 28, 1921, and
most certainly Ed should be considered to be
among the first o f the QS L'ers.

By 1922 and 1923 .the QSL business was
booming. Fancy printed cards were replacing
the home-made ones with everyone trying to
outdo the o ther in splendor.

1923 brought the first o f the DX cards.
My first is fro m W. R. Burne, British 2KW,
who received my signals on two valves , Sep
tember 5, 1923 , at 04.10 GMT; so to the
British go the cred it fo r being the first to use
GMT on their QSL's, but no doubt their geo
graphical location had something to do with
this.

Just in case you th ink t he " b ig boys" of
that era were too sophisticated to QSL, you
are wrong. I have a QS L fro m I AW, signed
by Hiram Percy Maxim; one from S. Kruse,
l OA and 9ZN, R.H.G. Mathews. Ot hers in
clude John Reinhartz, I QP; Irving Vermilya,
I ZE; Dr. Cyriax, 2Dl ; and, Leon Deloy ,
French 8AB. Even the fam ous I BCG confir
med a QSO with me o n July 29, 1923. 2BO
st ill go ing strong as W2BO sent me a card da
ted May 10, 1923 , and says he is running 20
watts and using a paragon receiver.

I suppose we will never know who sent the
fi rst QSL card bu t we can pin-point the year
as 1921 and what a lot of QSL's have been
exchanged in those for ty-seven years.

C. Harold Campbell , W21P

I
SPECIAL

TV CAMERA
PARTS KIT

ONLY

$99.95
induding vidi(on and lens!

To meet th e many requests for a lew-priced
solid state TV cam era kit , we have mad e avail
able from our factory stock the fo llowing parts
which you can assemble at very little additional
expense into a superb TV camera. Included in
the kit are the following:
1) Completely assembled and tested video
amplifier plug-in circuit board with a 10~

transistor 6 MHz bandwidth amplifier and
keyed clamp with adjustable pedestal and
sync mixer.
2) Completely assembled plug-in sweep cir..
cuit board with 8 transistor and 5 diode
horizontal and vertical sweep generators
and amplifiers featuring excellent linearity
and more than enough drive for 1" vidicons.
3) Excellent quality deflection yoke and
focus coil with beam alignment magnets and
raster positioning adiustment. Also included
is the vid icon tube clamp and target con
nector.
4) Camera tested vidicon excellent for
amateur use and matched to the deflection
assembly above.
5) Good qual ity Fl .' or better achromatic
lens with matching lens mount.
Note: All it ems are brand new except vid ico ns
which we gu arantee will work with the parts kit
supplied when asse mbled according to the sche
matic a nd adjusted acco rding to normal pro
ced ure. Since step-by-step inst ructions a re not
ava ilab le, we recomme nd this kit only to th ose
who can follow a sche matic.
Due to th e low price a nd limited quantity, we
cannot se ll t he above compone nts sepa rately.
When our prese nt stod is exha usted, it will cost
at least $160.00 to re pea t t his offe r. Order now
to avo id d isappointment.

VANGUARD LABS
Dept. H

196·23 Jamaica Ave" Hollis, NY 11423
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Note the battery mounting and parts in
sta lled on terminals.

Ed Marriner, W6BLZ
528 Colima Street
LaJolla, California 9203:

A brown bead No. 47 lamp bulb acts a'
the pilot light and also as a non-lineal
element which helps to sustain reliable
pulsing periods. The multivibrator drives ~

feedback type oscillator using a 2N 1306 as
the oscillator. This oscillator signal is arnpli
fied by a 2N1306 to create enough current
through a coil to generate enough of a field
to couple into the telephone instrument coil
Construction

The "beeper" is built into an LMB type
box, 3-1 /2" wide, 2" high and 6" long. FOJ
simplicity the parts are mounted on terminal
strips rather than on a printed circuit board.

Power is supplied from a 9 volt mercury
type battery for long life, although, any 9
volt battery should last a very long time. The
amplifier's source is 22 volts, which creates
more current through the coupling coil .

Many types of coupling coils were tried,
but an S53X output transformer seemed to
work the best. The case was pried off and
then the keeper or end of the core was
driven off, using a hammer and screw driver.
It was thought a stronger field could be
obtained by sawing off one of the sides of
the transformer to concentrate the field
between the center and one outside core,
but there was no difference in the coupled
signal and it was not worth the effort.

There are no special precautions in wiring
the unit except to get the polarity of the 15
mF condenser in the multivibrator circuit
correct. If it is backwards, the oscillator will
not work . An indication that the circuit is
functioning can be determined by watching
the lamp blink.

The spacing of the pulse can be ' set by

'"
2 N1306

UNIVERS.lU.
OUTPUT TRANSF

10K PRI

r=~
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'" TRIAO S~3X
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Z10 K

2NI3O!l 2NI306

1 5 ~ 1

BROWN BE AD..,
_ + 2.9 K
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SPACE PlA.SE

210333 12 K
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BLOOPER TO BE USEO ~EN RECORDlNG
TELE~E CONVERSATIONS

Beeper to be used when recording telephone
conversations.

2.21( 120 K

The following is a description of a tele
phone "beeper" to be used when recording
telephone conversations. The "beep" can be
adjusted to beep every nine seconds as
required by the Public Utilities Commission.

Without going into the legality of the
device, let's say it can be used to insert a
beep into the telephone conversation that is
being recorded, by inductively coupling into
the telephone coil. The use of the device is
visualized when recording phone patch traf
fic or recording a telephone message to be
transmitted at some later time.
Theory

A 2N333 and 2N 1305 transistor forms a
multivibrator whose time of beep between
pulses can be adjusted by a 250K potentio
meter. The pulse stays on for one half
second, allowing it to drive a I kHz oscil
lator much better than a saw tooth or
unii unction type will drive it. When the
pulse is too narrow ihe tone is not clear,
thus experimentally the multivibrator was
used.

Telephone Beeper
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turning the 250 K poteniometer and timing it
with a watch. A pair o f crystal earphones
can be clipped across the coil if it is desired
to hear the tone, or the tone by induction
into the telephone is another way to listen.
The telephone co il is generally on the right
side of the telephone as sho wn in the
photograph. The tran sformer can be moved
back and forth over the side of the phone
until a ma ximu m coupling is noticed and the
transformer taped into place.

The circu it probably has other uses and
comments might be suggested, but for Our
purpose it has served for inserting a beep
into the telephone for recording. ...W6BLZ

(Con tinued f rom page 2)
of the bulging co unters full of 194 pots, 54
tubes (guaranteed to light, play), and 294
tuning conde nsers .

Sideband came next and finished off the
o ld sur plus gear that was st ill working and
most o f the active amateurs made the move up
to a transceiver. ..commercially made. Lordy,
it would take a lab o f test equip me nt to get
o ne of those things working if you could
build it. Even the servicing problems were
gett ing beyond most o f us by this time. How
ma ny fellows are going to go o ut and buy an
oscilloscope and the o ther choice test gear
needed to keep the modern transceiver work
ing smoothly if they are go ing to use it only
for an occasional service job ? Virtually none,
that's who .

This leaves us in the lousy position of not
building o ur own equipment and not even
being able to service it. Ham radio has come
a long way . The old timers lament for the
good old days, but no matter how loud their
laments, they are buying just like the rest ~f

us. Can anyt hing be done about It? I don t
know ! Does anything have to be done? Has
a mateur radio changed so much that it is no
longer worth keeping going?

What are the requirements for keeping
a mate ur radio alive in o ur coun try? Let's
take a look at the FCC regulat ions and see
ho w we stack up these days as far as the
purposes of the amateur radio " service" are
concerned.

SUBPART A-GENERAL
97.1 Basis and purpose.

The rules and regulat ions in th i~ part ~e

designed to provide an amateu r radio service
having a fundamental purpose as expressed
in the following principles:

(a) Recognition and enha ncement of the
value of th e ama teur service to th e public as
a voluntary non-eommercial commu ni~ t i.on

service, particularly with respect to providing
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emergency communicat ions.
(b) Continuation and extension of the

amateur's proven ability to contribute to the
advancement of the radio art.

(c) Encouragement and improvement.of
the ama teur radio service through rules which
provide for advancing skills in both the com
munication and technical phases of the art .

(d) Expansion of the exist ing reservoir
within the amateur radio service of trained
operators, technicians, and electronics ex
perts.

(e) Co ntinuation and extension of the
amateur's unique ability to enhance inter
national good will.
The first , and presumably most important,

function is (a) to provide emergency commu
nications. [think we can do this all okay.
There's nothing about building there. , For
that matter. o ur commercial transceivers are
vastly superior to home made equipment o n
several counts.. .easier to use..Jess down time
...anyone can use it. ..compact , etc. Old timers
will tell you stories abo ut the olden Field
Days when fellows tried to tune and use some
one else 's rig and the troubles they had . My
six-foot rack has been replaced by two small
desk top boxes. And with abou t o ne amateur
for every 800 people in the country we can
provide emergency communications just a
bout anywhere anytime. I think we should
get a good high mark o n (a).

Co nsidering (b) , it is difficult , of course,
for even the above average amateur to try
to co mpete with the well financed research
laboratory for most development work. We
can still co mpete with them when it comes to
major break-throughs. Labs cannot possibly
afford to spend a lot o f money o n somet hing
that does not have virtually a 100% chance
of succeeding. We can. Fellows like Frank
Jones, Bill Hoisington, Sam Harris, Bill Ashby
and many others are doing work that is in
valuable to o ur socie ty ...work that few labs
would ever support. It is too bad that there
are so few really o u ts tand ing men like this.
but then, even in the past , there were o nly a
small handful that made real contributions. I
suspect that amateur radio is as valuable as it
ever was in this respect.

(c) is very interest ing. Verrry. Obviously ,
our incentive licensing rule changes reflect
this aspect of the purposes of amateur radio.
But have o ur rules really kept up with the
technical end of things? Let us take another
look back into our past at this time.

The first amateurs used the Morse Code for
communications. It was considered difficult,
at best , t o modulate a spark transmitter, so
code was the answer. Then came CW and the
invention of the modulator, giving us AM . In
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the 20 's and 30 's the phone transmitters were
considerably more expensive than CW rigs
and a lo t more difficult to tune, with t he re
sult tha t most amateur opera tion was via CWo
But , as soon as phone was available the hams
started using it and the percentage of phone
ops grew steadily . Most operators preferred
to ta lk rather than whis tle and they changed
to phone as soon as they co uld afford it.

Sideband completely broke the back of
th e CW holdouts. Their complaints that CW
could get through better than phone or that a
CWrig was much less expensive th an a pho ne
rig fell apart. Side band , t hey fo und, could
get through just about any time that CW
co uld ! And the Heath $99 SSB transceiver
forever st illed co mplaints about cost.

There are sti ll a sizable number of ops that
use CW because they enjoy using it , but few,
exce pt Novices, use Cw out of necessity. With
the percentage of CW operation dropping
year by year, many have wondered just why
the FCC added the 20 wp m requirement to
the Extra Class license.

Mod ern communications techniques would
see m to put emphasis on things like RTTY,
facsimile, slow scan television , narrow band
television, ti me sharing of channels, and other
deve lopments rather than harking back to
our early days and our most primative mode.
The FCC, to the contrary , has been decidedly
backwards in handing down favorable rules
for RTTY, facsimi le, te levision, etc. Amateur
development of these modes has been haras
sed and impeded by the FCC rather than
helped , as per (c).

Part (d) calls for trained operators, tech
nicians and electronic experts. We are con
centra ting more on trained o perators these
days than technicians. But , with some
10,000 of us active on the VHF's and a sim
ilar nu mber working wit h RTTY and other
advanced modes of co mmunications, we are
not doing too badly in the expert department.

Good will? With phone contacts as sim
ple as they arc today tens of thousands o f OX
operators can talk and make friends with fel
lows aU over the world. A few simpletons
yelling break-break, or calling doggedly on a
OX frequency can create ill will, but for the
most part , ham radio is a friendly world com
munity . A recent report of the Stanfo rd Re
search organization showed that , dollar for
dollar , radio amateurs achieve more good
will t~an short wave broadcasting...by a large
margin .

We might try to curb our penchant for do
nating money to DXpeditions too . These

90

often bring terrible ill will for us from ahroad .
The big problem is this : since the DXer is
doing the job fo r money . he is very apt to
by-pass a lot of formalit ies and tread heavily
on toes in order to get on the air. Onc DXer
went int o Jordan a few years back and went
on the air without a proper lice nse. The re
sult was tha t ham rad io was fin ished there
from then on.

All in all , when you look over the FCC ba
sis and purpose for amateur radio, we see m
to st ill, in spite of all the changes that have
come about" be well wort h our salt. Perhaps
those that are calling for a return to building
should take a look at the balance sheet.

My own feeling is that building equipment
is a lot of fun and I intend to run every con
st ruc tion project in 73 that I can get my
hands on. Of course, I will tend towards
pushin g the newer modes such as TV, RITY,
SSTV, FAX, FM , and the like . We have a
thousand or so hams that spend their hobby
hours bu ilding equipment. Few of them ever
get on the air for more than a sho rt test of a
new unit. .. then the parts go back int o the
junk box and the next project is underway.
These are the fellows who provide us with
most of the original constructio ns ar ticles...
this is why yo u keep seeing the same calls
over and over in 73.

It is important for us to do everything we
can to see that we constantly have new ama
teurs ente ring the hobby. A certain percent
age of th ese newcomers will turn out to be
builders...others will go for new modes...and
a very few will get some sort of weird idea
for a rad ical cha nge and spend years working
on it. ..and they just might succeed. I am
reasonably sure that it wo n't be long until
someone makes a giga ntic breakthrough into
another form of communications which will
make radio obsolete. It co uld well be o ne of
the Novices who will get his ticket this fall .

What do you think? ...Way ne
Recent Visits
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Sam Harris , WI FZJ /KP4 runs the receiv
ers down at the world's largest dish in Areci
::>0. Sam is ac tive o n 75 M in particular, work
ing OX along th e low end of the band . He is
also working on a rn in.a tu re Arecibo d ish at
home, a few miles from the Big One. His
75M and 40M antennas are hanging from the
three "haystack " mountains that surround his
QT H.

Helen Harris, WI HOYI K P4 keeps her ear
fastened to the receiver o n six meters all day
every day . She doesn't miss an o pening if she
can he lp it. If you ' re o n six you've probably

worked her by now. Helen has an incredible
card index file o f the thousands of stations
she has worked on six me ters so far. Note
the 50 or so notebooks over the o perating
posit ion!

Dick Spenceley , KV4AA is alive and well
on St. Tho mas. Dick is anot her who got o ff
the DXCC treadmill when crossed up by
Miller. lie st ill keeps at it, but for fun now
instead of blood . Does Dick have the world's
best fist? Many think so.

...Wayne

G o t ham Pom ona
Hi.Par Rohn
E . F . Joh nso n Sk y l ane
Millen S wan
M lni-Products Telrex
Mor-G ain T imes Wire
Mosley Tri ·E x
N ewtronics Tristao
O m eqa-T Unadilla
Po lygon Plastics Vesto

Waters
CAN BE YOU R ON E-STOP, SING L E-50 URCE. Write today for our cat-

When it comes to
antenna systems...

IS YO URS a space problem? an insta llatio n prob lem?
a budget problem? an appl ications problem?

or simply a problem of where to buy?
Your one-stop solution is , INT f NNJ1S , INC. Exclusively specialists in radia
ting systems, complete systems or any component part.
Arrays-complete or in ki t form, q uads, vaqis, dipole assemblies, vert ica ls- fixed o r mobi le. towers,
masts rotors, guy and cont ro l cab le. transmission line. coax relays and sw itches. co nnectors and ada p
tors, test gear, technical publ ications. corrosion resistant hardware . co rrosio n proo fi ng chemicals. in
su lators. insta llation and wiri ng hardwa re, aluminum tubing and plate. wire, and much. mu ch more.

If your requirements are for a co mplete system, major co mpo ne nts, or the small est yet important

piece of hardwa re-/t lYT/~·lVN.rI S~ JiVe . has:
Ampheno l DGP
An te n na Spec ialists D P Z
Belden Dow-Key
B ilad a E Z W ay
B irnbach R . L. D rak e
Calean W ire H am -Kits
CDE Rotors Hy-Gain
Comdel Genera l E lec t ric
C ube x G e nrec
Cushcraf t G o ld line

,,( ST/,'J"J",.( S_ IS C.
alog-no charge of course.

ANTENNAS, INC.
Dept. B. 51 2 McDonald Road

Leavenworth . Kansas 66048 .
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Allan H. Matthews, WB2PTU
R. D. #J
Waverly, New York 14892

A Kilowatt

Antenna

•••

Dummy

Cheap!

...WR 2PTU

the center hole of the top plate and into the
small hole of the bottom plate. Solder it on
both sides of the plate. Center this wire in
the top plates center 3/4" hole.

The next step involves a gallon paint can
which can be purchased empty and clean at
many paint stores for about 50¢. Punch the
top of the can for a coax fitt ing, dri ll the
holes to mount the unit inside th e can and if
you want a relative power output attach
ment, drill holes for the feed -thru terminals
you will usc. Also, drill I extra 1/16'· hole
in the top of the can.

Mount the top plate hanging down fro m
the top of the can on 3/4" metal stand-offs.
The resistors will clear the bottom of the can
nicely at this height. Now mount your coax
connector. your feed-through termina ls and
the other components in place and solder
them. Run a couple of copper braids. (coax
shield) from the top plate to the top of the
can and solder them well on both ends.
They will help to provide a lo w impedance
ground path . The diode I used was of doubt
ful ancest ry, but a I N34A shoulu do the
trick . This relative output meter circuit
allows use o f a fairly heavy meter. dependent
upon the power of the transmitter and the
frequency of operation. A variable resistor
across the meter will be an aid.

Now go to th e power compa ny and
scrounge a gallon of transformer oil or fill
the can with mineral oil . leaving about 1 and
1/2" of space at the top of the can. Do not
use motor ott'! The extra 1/ 16" hole? Oh,
that is to relieve pressure as the oil heats up.
When not in usc. plug it with a match stick
or small bolt. Well, there it is. a kilowatt
dummy antenna at a price everybody can
afford.

B

100 OHMS

100 OHMS

O-IOMA

. OO~ :*::

This article describes a dummy antenna
capable of handling one kilowatt, to be built
at a cost of under $4 .00. In my case it cost
$1.53, but that was with a junkbox.

In a back issue of 73 (w here else?), there
were some 100 ohm, non-inductive resistors
advertised by Mendelson Electronics, 516
Linden Ave., Day ton, Ohio. I ordered two
of these at 50¢ each for my dummy load.
When they arrived, they were 3/4 inch in
diameter and 6 inches long, with both ends
tin plated . I do not know the power rat ing
of these resistors hut they are more than ad
equate for our use. This unit will handle
over 100 watts PEP with no oil .

The photograph tells the story . The top
and bottom plates were cut to dimensio n,
punched and dri lled first. Next the resistors
are fitted into the outside holes of these
plates and soldered into place. I used 1/8th"
double copper clad glass epoxy board and
soldered the resistors to bot h sides of the
board. Next run a heavy wire down through
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Model 407
$34.95

ppd,
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"

THE BEST

6 METER
CONVERTER

Powe r r al ing 2 !CW. P.E. P. or o .... r on 8 0, AO, 15
On 20 gild 10 1 Kw. P,E.P. Trol'llm;"•• inp""

4

,

,

_ 5. Cent........uIato••Ith !em.l. eo. . 2
....nn_. to tak. PL-:z.s. plu a

" Flttlnae on In eu l .to. e t o t l. on rope
Ow_n,bo,o. K_ntucky 42301

•

D ~pt. H, 196·23 Jamaica Av~.• Hollis. N.Y. 11423
VANGUARD LABS

50-52 MHz in. 28·30 MHz out
or 52·54 MHz with a second crystal

" O K . so to m orro w y ou ge t your o wn
Ifa nsce ive r! "

A full description of this fantastic converte r
wou ld fill t h is page, bu t you can t ake ou r word
fur it l or t h ose of h und r eds o f satisfied users)
that it 's t he best. The reason is stmple-c-we use
t h ree RCA du a l zete MOS FETs, one bipola r. and
:~ d iodes in the best circu it ever. Still n ot eon
vinced? Then se n d for O UI' f ree catalog a n d get
the full descript ion , plus photos a n d even the
schema t lc,
Ca n ' t wa it '! Then sen d us a postal m oney or der
fo r $:H.95 and we'll rus h t he 40 7 ou t t o you .
NOTE: The Model 407 is also available in any
frequency comb inat ion up to 450 MH z (some at
highet- prices) a s li s t ed in out" catalog. New York
City and State res idents a dd local sales t a x .

Box 44

4

66' LONG. 10 THIU 10M

3
6

"R ICE OPERATES ON 5 llANOS AUTOMAnCALLY
sss.oo 2 I. Load;n r ~olb fo r 10 '" 40M d oublet o lMnl tlon

I" C'Bt. 2 . " d,u,t.W. encb to _t ao ....e ter n.nlO.
USA. Dlld. 3 .4. o.coupllnll' u ubol for za .. 10 t_.
AlliN RADiO LABORA.TORIES •

LRL-66 ANTENNA

One that Didn't Work Out

Do n't misunderstand me. The home-brew
.oax switch I'm abou t to describe works fine.
it just cost more than it shou ld have , and it
doesn 't do quite all that a commercial unit
Ioes, If the purpose of home-brewing is to
'ave money while producing gear eq ual o r su
perio r to co mme rc ial products, this project
qualifies as a failure. Still, it may be of inter
est.

First , you take a cat fo od ca n-one of the
little o nes that co ntains the so-called " gour
me t" cat foods. Open it and feed yo ur cat
the contents. (Yo u do have a cat, don't you?)
Then wash it - wash it rery well. If yo u don't
you 'll have a very smelly co ax switch !

Now , mou nt six SO-239 co nnectors equa l
ly spaced aro und the o uter wall o f the can.
(Use the single hole mount ing t ype if you
can.) Drill a hole exactly in the center of the
bottom, mount a six position ceramic switch
with 60 degree ind exing, and line up the con
tacts wit h the socke ts. Note that in one pos
it ion, there will be no connectio n, since o ne
of the sockets serves as the input t o the
swi tch. Wire it up using short lengths o f #12
wire. Cut a disc o f fl ashing a little larger than
the diameter of the can, and seal up the back
by laying a bead of so lde r between the rim of
t he can and the flashing.

If you buy every thing new, the switch will
cost you five or six dollars. It doesn' t ground
the sys tem in the " off" position, and it won't
handle a kilo watt. For about five dollars
more, yo u ca n buy a switch that does. How
ever. crossta lk is low in the home-brew
switch , and if you have eno ugh coax co nnec
tors and a suitable switch in the junkbo x, it
may he up your alley. Works fin e for switch
ing between antennas, dummy loads, trans
vcrters. etc. If your junk box doesn' t contain
the necessary parts , take my advice - go buy
a commcrcia l unit .

The re 's a mo ra l in this som ewhere... so me
t hing abou t the poi nt o f di mi nish ing returns?

Bo b Grenell , W8 RHR
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After many attempts to design a two
tuber (4-1000A or 8166 ) on a standard elms
sis ( 13x 17 ) , I gave up in despair and went
to a larger chassis which was 15" x 26" x 6"
deep. An article was p ublished in the May
issue, 196,5 culled the "Big Bomb". I know
of more than 30 Hams that are using this
design.

The smaller rig got started one afternoon
after Bnding a very small ceramic vacuum
capacitor. After two days on the drawing
board I fina lly got all the parts laid out with
out overlapping. Some features that might be
of interest arc as foIlow: Both plate a nd load
ing capacitors were mounted on 3" x 5J:i" x 32"
Machine alum inum blocks, which will pre
vent current losses and will add to the high
efficiency. Checks proved efficiency as high as
72%. I would like to call vour attention to

•
the high voltage feed-thru. These are home-
made out of 1" round teflon extending 1" on
each side of chassis. Breakdown was better
than 30 K. Plate coil for 20 meters was
Form ed on quart bottle of TANQUERAY gin
(dia. 3%" ), length was 5\6". (T ubing %"
used ) . The design of the "Mini Bomb" is
such that parasitic chokes are not necessary,
and this final was checked for this wi th volt
age better than 7.5 K. Chass is was chrome
plated to prevent rusting and for appearance.

94

Mini-Bomb

Bill Brown 11".pSYK
28 Marine Lane
Hazelwood. Mo.

-

Since the tubes are in the front and cen
tered on the chassis; a 6" x 9" cutout was
made to view tubes. This cutout is 6~"
from the bottom of the panel, which is steel,
and 17\6" high. Two meters (3W ') were
placed above the cutout. The plate meter is
0- 1.5 amp. and the output meter is 0-1 rnA
with a 0-10 rf amp. scale being used. The
large 3" Groth counter Dials rounds out the
Panel.

This final is housed in a 61 v.. .. cabinet
with 24" depth, in order to make room for

73 MAGAZINE



T.

the blowers. The panel below is used for the
"w heel" which is a Superior 28 amp" power
stat. The bottom panel is used for power
supply, ac switches and pilot lights,

Power Supply
A real heavy duty power supply can be

built for less than one hundred dollars. The
plate transformer was purchased from the
local power company for less than 20.00.
The rating is 5 KVA @ 7200 volts ac, This
will give around 6500 volts de un der load
for the highest voltage. 1 like to operate with
a voltage of 3700 using 100 watts d rive from
a Coll ins 325·1. Two 550 rnA UTC chokes
are used in the negative lead . These chokes
are in series with the swinging choke, fol
lowed by the smoothing choke, Solid state
silicon rectifier were built up by using
48 (I amp @ 1 K. Diodes) Oil capacitors
were purchased from the power company
also, at the ra ting of 2500 AC @ 7.5 mfd .
Four units are being used giving a total of
30 mfd better than 7000 VDC at a price
85.00 per unit. A bleeder consisting of seven
10 K @ 200 watts resistors in series finishes
the power supply . In closing, I have been
using this heavy type of construction for the
past 11 years withou t a single break-down
of any part in this rig, Good DX-ing.

, . , W(1JSYK
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This is an American 's view of what it 's like
to o pe rate an Am ateur Rad io sta tion in Eu r
ope. This is by no means a unique achieve
ment -many hams who are in the Armed
Forces are transferred to Europe each ye ar,
but I have never seen an accou nt o f thei r ex
periences in print. For those who are co ming
to Euro pe in the near future , th is may serve
as a guide of what to ex pect. For others who
will never have the opportunity t o sign a
" OX" call, I hope this will be interesting.

I received notification of my assignment
to Germany in January 1967 , with instruc
tions to report during the month of April.
Along with finding o ut a ll I could abou t the
base to which I would be assigned, I se t abo ut
trying to determine what wo uld have to be
done to set up a ham stat io n. Since all I had
read co ncern ing reciprocal licensing st ressed
contacting the agency responsible fo r the is
suing of licenses in the cou nt ry to be visit ed
prior to arrival , I wrote to the Bundesrninis
teriu m in Bonn , requesting information and
in structions. I received a reply very qu ickly
(via Air Mail) , and the gist o f the letter was
t hat I would have to go through the Military
Affiliate Radio System , since they serve as a
liaison with the German licensing officials
(the Deutsche Bundespost). Aft er I arr ived
in Germany, things were a bit h ectic, as in
any move, but I managed to get to t he MARS
station o n the base and fill out th e necessary
forms, and then a helpful clerk made the ne
cessary photocopy o f my St ateside license
(for proof of license class) , and the paperwork
was set in motion. Red tape being what it is,
it was about a month befo re I got my license.
This cost $9.75 for o ne year - we get o ff chea p
in the States!

Now to get o n the air . I had been busy
with moving into an apartment and ge tt ing
sett led, and so far had not erec te d an y an
tennas, so I st rung a t went y meter dipole
ac ross the apartment. My fir st con tac t was
with UWI AC, 5-7-9. bo th ways. Not too bad
for my ha ywire set -up, but I defini te ly need
ed somet hing a bit bet te r. After exam in ing
the sit ua tion I decided tha t to keep on good
te rms wit h the landlo rd (who lived immedia t 
ely below us) and sti ll rad iat e a sign al. I' d have

DX'ing

DL

rom

Land

•

Joseph D. Burn ett , Jr. , DL4BR
26 AEMS. CMR Box 4086
APO New Y ork 0 9009

to hang something up in the attic. There arc
qui te a few peo ple in Germany who ha ve
large yards with lo ts of nice trees, but the
major ity of the peo ple build their hou ses
close to the stree t and turn the bac k yard into
a garden . The housewives spend a lot of
t im e kee ping their houses and yards spotless
and bea utifu l, and the gardens arc right o ut
o f a picture . Our lan d lord and his wi fe we re
of t he majo ri ty , and I wasn't sure ho w t hey 'd
react to an ugly pole sticking up out of tha t
picture-bo ok garden , with wires and cab les
hanging all over the place . So, what wit h t he
language ba rrier and a shorta ge o f apartments
I to o k the easy way out. Lo ok ing at it in
retrospect , I think that if I'd brough t a beam
and tower here with me the landlord would
have been more than happy to let me pu t it
up, and perha ps eve n helped me with the in
sta llation. I have yet to find anyone who has
h ad problems with a landlord here in Ger
ma ny , except those who have made a nu isance
of themselves wit h loud part ies , etc.

Now, I had antennas fo r te n, fifteen and
twenty meters (or indoor , air-cooled dum my
loads. if you prefer) , and I starte d opera t ing.
I was a litt le worried about the language ba r
rier on th e ham bands, bu t I needn't have
been . English seems to be an almost univer
sal language among hams. Naturally there
are some mistakes in pronunciation or wo rd
usage, but thc though t gets across, and t hat' s
what counts. I stayed in the 0 X bands at
firs t , since that's where I expected to find
hams who spoke Engl ish , but a ft er taking a
German conversation co urse I braved 1.5
MHz CW, using a matchbox an d a hu nk of
wire : 10 and behold , the sa me old abbrevia
tions were in use there, and I fe lt at hc.rne al
most at o nce. Unfort un ately . too ma ny of
the QSO's I've had were o f the "Hello. good
bye" type, but there were a number o f rag
chews both on CW and phone - so me thing
you don 't have a chance to do very o ft en
when you work a DX stat io n from the St at es.

The regulations govern ing amateur o pe ra
tio n here in Germany are much the sa me as in
the States, exce pt fo r a reduced max imu m
po wer inpu t and so me of the fre q uency allo
cations. We are allowed only 500 wat ts d e
input to the final: but that's no t too bad.
because there isn' t t he QR ~1 lev el here that
there is in the Stat es. However. o n eiu h t y
and for ty the popular Hea th single ha nd tran s
ce ivers are useless without modificat ion ( as
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are some of the other transceivers) . The DX
bands are the same as in the States , but forty
is only one hundred kilohertz wide, and
eighty is three hundred kilohertz wide (7 .0
7.1 MHz and 3.5-3 .8 MHz). There is no of
fi cial CWj phone separation of the ham ba nds
here, but by gentlemen's agreement the lower
one hundred kilohertz of each band is set
aside fo r CW use ; the exception being on for
ty, where the lower fifty kilohertz is usually
CW only, but sometimes this varies with band
occupancy .

TVI is no t an overwhelming problem here
as it occasionally is in the States. For one
thing, the TV stations are controlled very
closely, and have been set up fo r optimum
coverage. thereby reducing or eliminating
"fringe" areas . In my area the channels in
use are 12, 14, and 40; and to get a harmonic
into one of these, you'd really have to work
at it . Fundamental overload is stiU a problem,
but one tha t can be fair ly easily corrected
with a little cooperation. Even quiet hours
are no great hardship, as the TV doesn't come
on until early afternoon, and usually signs off
before midnight.

Our AC power is 220 vac, 50 Hz, and it's
fairly well regulated. There are t ransformers
available commercially to step th is down to

110 vac, and with few exceptio ns any gear
designed for 60 Hz will work all right o n 50
Hz without excessive transformer heating.
Most of the better American manufacturers
are providing export models of a ll their gear
now, so if you're co ncerned about possible
equipment damage this might be something: to
look into. I work in a test equipment repair
and calibra tion fac ility, and to date the only
problem we've had with t ransfo rmer burn
out (due to line frequency) has been with
some poor quality imitat ions of Tektronix
equipment .

My pet peeve about my tour here has been
(and is) QSL's, and the lack of t hem in my
mailbox. I get a card out t o each station
worked, with one or two exceptions due to
lack of address information, but to date, my
return rate fro m W/K stations is just above
fift y pe rcent. I'm sorry to say t hat t he return
rate from DX stations is somewhat lo wer, but
perhaps they have postal problems I'm not
aware of.

This is not a com plete picture o f t he Amer
ican ham in Europe by any stretch of the im
agination, but I hope you found it enterta in
ing. If there are any questions, drop me an
SASE, or loo k for me when th e skip is good .

...D L4B R
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If you are among these fortunate enough
to have a call sign like W6AA, you won't be
interested in the rest of this article, but if
you have one like WD2BJB, you may be
interested to know what the DX'er on the
other end of a DX contest pileup thinks of
you if you say "Whiskey, David, the number
two, 'D' as in Denmark, 'J' as in Japan, and
'B' as in Boston."

Some time in the nostalgic past when all
call signs began with a "W" or with no prefix
at all, it was an easy matter to decipher call
signs. Today, with so many prefixes to
choose from, we seem to have gone over
board in our phonetic frenzy to get call signs
across.

Phonetics are to clarify, not to confuse,
yet frequently we are apt to accomplish the
opposite by employing certain techniques.
In a hot contest or pileup, the object is to
get as much information across in a short
time as possible. Frequently in a contest, the
contact is over while a slow caller is bliss
fully repeating his phonetics.

There are two things wrong with "Whis
key David, the Number two, Denmark,
Japan. Boston." For one thing there are too
many bits of information to remember, and
secondly, remembering the proper order
puts one more burden on the DX station.

Let's put yourself on the receiving end of
a pileup. The important part is "DJB," the
rest can be filled in at leisure after the
contact has been established. What would
you do if you were a WB 2 and you heard the
DX station announce, "The WB2 what was
your cam" Immediately all WB2~s are com
pelled to answer. However, "The station
with call like OJ B" immediately identifies

Ln

Kalashi Nose, KH6IJ/l
J0 Cam bridge Street
Belmont, Mass. 02J 79

On

•

the Use
Phonetics

Pileups

o

you unless there happens to be a BJ D, BGD,
BJB, or some other phonetically similar call,
a rare coincidence. If you go back in the face
of such positive identification, you would be
ostracized.

The important thing is to get at least two
letters of your suffix across. If the DX
station has any savvy at all, he will pry the
rest of the information from you at his
leisure. When the DX asks for a fill, give him
only the information he wants. He asks for a
fill because of Q RM and not much else.

How effective is "Denmark, Japan, Bas
ton?" After about 3000 contacts, the DX'er
is a pretty weary fellow. After hearing
"Denmark, Japan, Boston" he is liable to
mutter to himself. "Now was that Japan.
Boston, Denmark or Boston, Denmark,
Japan?" By using phonetics you give him the
extra task of trying to remember which
word came before which. The order may be
trivial to you, since you have practiced it
many times, but the DX operator has heard
that combination for the first time and he
has to remember the order.

Just plain "WD2BJD" is apt to be more
effective because it is easier to remember for
the DX'er. He might have gotten it as
"WB2BGB" but what does it matter? You've
nailed him and can now correct him at your
leisure. Better still you should say
"WD2BJD, Baker John Dog" and not the
reverse order, WD2 Baker John, Dog,
WD2BJD. The worst of course is "William
Dog, the number two, Baker, John, Dog."
The DX'er now has to remember a Baker,
two dogs, a John, a William and a two
floating around some place and must place
them in proper sequence. No wonder he
mutters to himself.

Stick to plain WD2BJ D, no phonetics
until asked for. If the DX'er goes back to
only those who give phonetics, he probably
won't be a winner for his country because he
is taking too much time per contact.

Going to the other extreme, ] have heard
something like "DJB, DJB, DJB" given with
no prefix - "no nothing." This is especially
pathetic to hear when he is the only one left
calling after everybody has gone to the
listening cycle. Giving the phonetics of the
DX station is downright insulting. It is
tantamount to telling the DX he doesn't
know his own call.

"What's your number again?" may not be
correct grammatically, but it is more effec
tive than "I would like to have you repeat
your number." Note "what is" (he wants

98 73 MAGAZINE



I

I

I

I

I

•

- - - - - - - - - - - - - - - - -

ORDER TODAY
95Ohms: 12K, 120K, 1.2M, 12M ONLY S

de rnA: .05, 5, 50, 500
dB: 0, 14, 28, 34, 40

Name _

QTH
City State Zip _

REDLINE - JAFFREY - NH - 03452

dc volts: 2.5, 10, 50, 250, 500, 5000
ac volts: 10, 50.250. 500 @ lK{volt No ta xes any where Plus 90t shipping

The only low priced
V-O-M with a 5000

vdc range!

HAM
V-O-M

20,000
OHMS/VOLT

r-------=~=_="'=_- - - - - - - - - - - - - - - - - - - -

PREfERRED AND SPECIFIED WORLD ·WIDE BY
CDMMUNICATlDN ENGINEERS AND ADVANCED AMATEURS
non't settl e for anythi ng less than the ver y best! Use te trex Communica
ti on product s - for long lasti ng optimum performa nce and value!
FREE ... Tech data and pri cing catalogs desc rib ing cn-the-shett and cus
tom-bunt antennas. systems. "I nverted-vee k it s "'~ , towe rs, mono-poles
and rotable " Bert has".
For commercial and military appli ca t ions write for CM 69 ... for amateur
appl ica tions wri te for Pl 69.

something so get set) , "number" (it's my
number he wants), " again," (he means re
peat). T he sequence is " get set" " for the
query" "reinforce." This technique also
works for copying high speed CW.· Note
tha t in "l would like to have you repeat my
num ber," the only part that carries infor
mation is " repeated number."

"William David Two Dog John and a
Baker" is just as bad as "Kay Nine Dog and a
King" (K9 DK). The DX is apt to call you
K9DNK. As my friend K411 says "If I send
K4II "k" meaning "ar" on CWo I'm done for
because they will insist on calling me K411K."
This is j ust as bad as calling KH61J, K5BIJ ,
or KS6lJ on CWo 1 just can't shake them
loose once the imprint is fixed. but on
phone thanks to phonetics, corrections can
be made.

Getting attention in a pileup calls for the
skill of a seer. One must be able to place
him self in the framework of the DX'er and
be able to outguess the competition, and still
not arouse the ire of the DX'er.

If you want to put these ideas to a test,
co me to Hawaii and o perate in a DX co ntest.
As for me, I don't care about fancy foot
work, I just go back to the first caller 1 can
make out who signs early.

ASBURY PARK.
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Getting Your Extra
Class License

Part IV-Radio TVcLl,)es

The whole purpose of radio is to com
municate, and to do so requires that infor
mation be transmitted from one place to be
received elsewhere. The difference between
radio and other forms of communication is

•that, in radio, we transmit this information
over "radio waves" rather than by means of
wires or the printed page.

To use radio for communication we must
have some knowledge of the way in which
radio waves work, and so the Extra Class
license examination includes a number of
questions to test your knowledge of radio
wave propagation.

In fact, it includes too many such ques
tions to cover adequately in a single install
ment of this series. This month we'll look at
the general principles involved, and some of
the more unusual aspects of VHF propaga
tion. We'll handle the following questions
from the FCC study list :

48. How do the directivity of an unter
minated "V" antenna and a parasitic
beam antenna compare?

58. What are aurora-reflected VHF sig
nals? If such a signal is heard, what
does it sound like?

67. What constitutes a parasit ic an tenna
element?

71 . List some different types of beam
antennas.

76. What determines the skip distance of
radio waves?

As usual, we'll extend the scope of these
questions to cover the subjects more fully.
For a start, we'll examine the whole problem
by asking "What Is Radio Communication?"
We will find, while exploring that subject,
that signals are both radiated and reflected
in the process of being used to com muni
cate.

Our second and third questions will look
in more detail at reflection, by asking first
"How Does Signal Reflection Occur?" and
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then "How Does Reflection Affect the
Signal?". The answers to these two questions
will include the unusual VHF effects, and
will also help us meet the final two ques
tions.

OUf final two quest ions will bring us into
the area of signal radiation: "How Is a Signal
Radiated?" will introduce the subject of
antennas in general; "How Can a Signal Be
Concentrated?" will focus our attention on
directive antennas.

While we'll get no farther in this month's
instalment, future discussions will extend
our study of antennas in the same direction.

All set? Let's dive in.
What Is Radio Communication? It may

seem an overstatement of the obvious to
proclaim that the whole purpose of radio is
to communicate - yet many of us are so
involved with the purely technical aspects of
radio and electronics that we tend to lose
sight of this basic fact. For this reason it's
worth while to stand back at this point and
try to find out just what is involved in
communication by radio - or "radio com
munication" .

Let's try to find out what is involved by
doing some "word substitution". What we
want to know is simply "What Is Radio
Communication?" If we can substitute other
words or phrases for the words "radio" and
"communication", we may have a meaning
ful answer.

We'll tackle the hard o ne first - what can
we put in the place of "communication"?

This is hard because the question of what
constitutes communication has been stump
in& the experts for years, and promises to
continue doing so for some years to come.
About all that they agree on is that com
munication involves a "transfer of infor
mation" - so let's try that on for size.

"Radio transfer of information" still
seems to make sense although it doesn't tell
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us much more. Let's use that and try to keep
going along this route. What can we put in
the place of "information"?

Some 20 years ago, fortunately, Claude
Shannon found a good answer for that one.
He defined information as "a selection from
a set of possible choices", and went on to
define it more precisely as a reduction in the
uncertainty of the selection. However when
we plug in Shannon's definition of infor
mation the result looks more like a govern
ment directive than like any meaningful
explanation. Let's try again, using Shannon's
idea but not his words.

The simplest possible amount of infor
mation about anything is the mere fact that
it exists, or does not exist. This is an
all-or-nothing choice with no alterna
tives - and we make use of it any time we
send a message using CWo The carrier is
either there or it is not, and we interpret the
pattern formed by its presence or absence
over a period of time into characters of the
alphabet which spell out the message.

Following this line of reasoning, the
carrier is a radio wave and a radio wave is a
form of energy. It's not unreasonable to say,
then, that information can consist of a
sequence of energy patterns. It's not even
unreasonable to assume that it always con
sists of such a sequence of energy patterns,
because an AM signal or even TV is also a
sequence of energy patterns - just much
more complex than the simple on-or-off of a
CW signal.

And plugging this in gives us the phrase
"radio transfer of a sequence of energy
patterns", which doesn't seem to be too far
out although it does tend to sound more like
engineeringese than like English. Let's see
what we can do about that.

The word "transfer" always implies a
"from-to" relation; that is, it means a
movement of something from a source or
transmitter to a target or receiver. Let's use
this fact to modify our phrase even more:
"radio movement of a sequence of energy
patterns from a transmitter to a receiver" is
the result, and it sounds more like English if
we turn words around a little to say "move
ment of a sequence of energy patterns from
a transmitter to a receiver by means of
radio".

What's more, this expansion of the simple
phrase "radio communication" is beginning
to look almost like a definition, which is
what we set out to find!

About all we have left to do to it is to
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expand the word "radio" and we may have
our answer.

The physicists tell us that any energy can
be moved by two routes - conduction and
radiation. Conducted energy moves along
some physical "conductor"; direct current
flowing in a copper wire is an example of
conducted energy, and so is light flowing
through a polished plastic rod. For that
matter, the heat reaching the handle of a
skillet gets there by conduction too.

Radiated energy, on the other hand,
moves directly through space without bene
fit of a conductor. The light and heat from
the sun are good examples of radiated
energy. So is the rf output of any trans
mitter once it leaves the antenna. The word
"radio" is, in fact, simply an abbreviation of
the word "radiate"!

So we can define "radio communication"
as being "movement of a sequence of energy
patterns from a transmitter to a receiver by
means of radiated energy". This gets us the
answee to our first question, but there are a
few points to clear up before we move on to
the second.

For instance, the "transmitter" in the
definition we have just developed is not
what we generally mean when we use the
word. In this definition, a "transmitter"
includes the entire setup from operator and
mike or key, through the transmitting equip
ment, to the antenna. Similarly, the word
"receiver" in the definition includes the
receiving antenna, receiving equipment, and
finally the receiving operator. After all,
communication is established only when
something gets from one human brain to
another - you can't do much communi
cating with a beacon or code wheel!

And the use of the words "radiated
energy" in the definition doesn't mean that
some conductors aren't involved too; the
point here is that the major part of the
transfer is done by radiation. We all know
that any radio equipment is full of wires.
The story is told of a British dowager in the
early days who, upon being shown a "wire
less" station, asked "Why do you call it
wireless? I've never seen so many wires
before in my life!

In fact, communication by radio involves
the use of both conducted and radiated
energy. The transmitting equipment origi
nates the r[ energy and puts the sequence
of energy patterns into it, and all during this
phase the energy is conducted by our wires
and feedlines. If any of it does radiate at this
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stage o f the game, it' s a major problem!
That's what shielding is all about.

The antenna is the bridge between con
duction and radiation. At the transmitter,
the energy is conducted to the antenna, and
radiated from it. At the receiver, the antenna
picks up the radia ted energy, and the energy
it receives is cond uc te d into the receiving
equipment.

So long as our rf energy is being con
ducted, it follows most of the normal rules
which apply to de and low-freq uency ac
(with a fe w exceptions such as skin effec ts) .
When it is radiated, the special rules which
apply to radiated energy get into the ac t.

It might appear most logical to move
from here directly into our examination of
the bridge between conduction and radi
ation, the an te nna. Ho wever, act ion of many
types o f ante nnas involves the rul es of
radiated energy rather than those of cond uc
tion, and so is easier to comprehend wit h a
knowledge of these rules. For that reason
we' ll examine the rules of radiated energy
next. Then we' ll move on to look at the
antenna situa tion.

Ho w Does Signal R eflection Occur? Re
flectio n of a signal is just one of two effects
which occur when radiated energy meets
anything. To fi nd out how a signal is
reflected , we must examine the way in
wh ich radiated ene rgy interacts with any
thing it meets.

It' s easiest to understand by keeping in
mind that light is also radiated energy ; any
rule fo llowed by an rf wave must also be
followed by light , and any rul e obeyed by a
light beam must also be obeyed by rt:

It's also important to keep in mind that
the rules which determine action of waves,
while simple enough in themselves, are at the
very heart of all modern physics. Most
engineering text books make no effort to
ex plain the rul es - they merely state that
the rules are followed.

One volume which does attempt to ex
plain them in detail (Fields and Waves in
Modern Radio, by Ramo and Whinnery)
makes generous use o f matrix algebra and
differential eq uations derived from Max
well's Equations to present the explanation.

But we're not afraid to take a chance on
oversimplifying a complex subject in the
interests of getting the main pa rt of the idea
across; we may make a few minor errors
along the way bu t in gene ral the following
explanat ion is how it works.

And you won't find the slightest trace of
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mathematics in it, either.
A word of warni ng is in o rde r, however.

While the main idea is presented accurate ly,
don' t get into any arguments with physicists
and cite this material as your reference. It
may not be all that accurate; in case of
conflict, believe the physicist!

If you' re still with us, then, let's dive
right into just ho w "wave mechanics" and
"quantum theory" describe the interaction
of radiated energy and matter.

While nobody yet knows exactly what a
"wave" of radiated energy amounts to or
just how it manages to get from here to
there, a number of ideas and concepts (the
big brains call the "models") have . been
developed - and most of them seem to fit at
least parts of the needs pretty accurately .

One of these ideas, which is the basis of
q uan tu m theory , is tha t a wave consists of
minu te packets of energy called "photons"
and that the amount of energy per packet is
related to the frequency of the wave . The
higher the freque ncy, the more energy per
packet.

In this scheme of things, a light wave
packs more punch than does a rad io wave,
and an X-ray has more punch than either.

The effects which we observe in wave s,
such as those of reflection, refraction , diffu
sion , or scattering, occur on ly at the bound
aries whe re the wave moves from one sub
stance to anot he r. So long as a wave is
travelling in a single medium, whether that
medium is air, a sheet of plastic, g1-,SS, or the
unknown substance today's scientists call
merely "space" and the learned men of an
ea rlier e ra knew as the " aether", it can
produce no observable effect!

At the boundary which separates o ne
medium from another, though, one major
effect occurs. This effect shows up as two
distinct phe no mena - and it's only because
of them that we can te ll that waves exist.

The effect which occurs is an interaction
between the wave's energy and the particles
which make up the medium ; normally these
particles are atoms, but so metimes they are
molecules and in a very special case they
include elec trons as well.

The particular type of interaction which
occurs depend s upon the relationship be
tween the frequency of the wave and the
serf-resonant frequency of the particles in
volved . Eac h of the part icles o f atomic or
molecular size does have a self-reso nant
frequen cy, and it 's most co nvenien t to think
of them as being tiny tank circuits exposed
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to an excitation from the incoming wave.
If the incoming wave is at a frequency far

below that of the particle's resonance, the
particle will vibrate weakly in phase with the
• •mcormng wave.

If the incoming wave is at a frequency far
above that of the particle's resonance, the
particle will still. vibrate weakly at the
frequency of the incoming wave, but its
vibration will be 180

0
out of phase with the

incoming excitation.
If the incoming wave's frequency matches

that at which the particle is resonant, the
particle will vibrate strongly, 90

0
out of

phase with the incoming wave.
In most materials the particle resonances

are at frequencies higher than that of visible
light; a few substances have resonances as
low as the infrared region, but almost none
have resonance in the common rf range.

For this reason, for most rf energy and
almost all materials the first case will hold
true. Each particle at the boundary of the
material will vibrate weakly and in phase
with the incoming wave.

There's a very special exception which we
will meet a little later, in which both
in-phase and out-of-phase vibrations occur.
Before we look at that, though, let's stay
with the first case and see what happens
most of the time.

Now as it happens, a vibrating particle
will itself emit new radiation just because it's
vibrating. It's the same basic idea as that of
the tuning fork, which you hit to make
vibrate, and which then emits an audio wave
because it is vibrating.

This means that when an r[wave hits the
surface of any substance, each particle at the
surface of that substance will re-radiate new
waves which are in phase with the original
rf

Each of these new waves will, in turn, hit
adjacent atoms or particles within the mate
rial and cause additional vibrations and more
re-radiation,

If the particles are scattered about the
substance more or less at random, as they
are for instance in a gas, the total effect of
all this secondary vibration will be a "scat
tering" or "diffusion" of the original wave.
The higher-frequency waves in the original
energy (if a mixture of frequencies were
present at the start) will predominate in the
scattered new radiation, because they had
more energy per photon to begin with.

We see such an effect any time we look at
a blue sky. The blue skylight is the scattered
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re-radiation produced by the molecules of
the air when they are hit by sunlight; the red
of the sunlight is dissipated in the scattering
process.

If the particles are held in a reasonably
rigid structure, though, as they are in most
solids, the effect of the new radiations is
rather different.

All of the individual re-radiations from
the individual particles tend to cancel each
other out, because the particles are regularly
spaced. The only re-radiations that are not at
least partially cancelled by this effect are
those which happen to add up in "coherent
phase" travelling in just one direction inside
the material, and those from the surface
layers of particles which have no other
particles above them to produce cancelling
re-radiation.

The new wave inside the substance is
known as the "refracted" wave. It may move
at a different speed than did the original,
and in a different direction as well, depend
ing entirely upon just how the particles of
the substance are arranged in their rigid
structure.

The particles at the surface (a layer about
half a wavelength deep) are producing re
radiation in all directions. These re-radi
ations all interfere with each other, just as
do the cancelling ones inside the substance,
but just what happens when they interfere
depends upon the structure at the surface.

If the surface of the material is smooth
(using the wavelength of the incoming radi
ation as the yardstick to determine smooth
ness; anything with irregularities no more
than 1/10 wavelength apart is considered
" smooth"), then the radiations from the
particles at the surface will interfere with
each other just as do those inside the
material to produce a single wave travelling
in a single direction.

The interference is normally such that the
new wave from the surface particles 
known as the "reflected" wave - leaves the
surface at the same angle with which the
original wave arrived, but in the opposite
direction. This is the classic law of optical
reflection as shown in Fig. 1.

If the surface is rough (irregularities more
than 1/10 wavelength apart), then the re
flected waves from each surface particle will
not add up to a single wave since each will
have travelled a different distance at any
given point away from the surface. Reflec
tion still occurs, but it is diffuse rather than
sharp. A white cloud offers an optical
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Fig. 1 - Classic optical example of reflection
and refraction shows that reflected ray always
leaves surface at same angle it arrives. Refracted
ray changes direction at boundary. If refracted
ray passes through another boundary, as shown
here, its direction changes again; if two bound
aries are parallel to each other final ray will be
parallel to original ray (dotted) but offset from
its path. If boundaries are not parallel, as in a
lens. rays may be either spread apart or
focussed to a point. Same effects are present in
radio waves but because wavelength is much
larger the effects show up somewhat differ
ently.

example of this. So, for that matter, does
the white surface of the paper on this page;
the paper particles are much larger than the
wavelength of light, and so the light falling
on the page is reflected diffusely. Where the
ink. is heavy, it forms a coating with a
surface structure smaller than 1/10 wave
length of light, and so appears glossy with
sharp reflections.

Since both light and rf waves are the same
type of electromagnetic radiation, differing
only in frequency, rf acts just the same
way light does. The apparent differences are
due to the vast difference in frequency; a
structure which is quite smooth to an rf
wave may consist of such widely scattered
particles that it appears totally transparent
to light. A screen-wire reflector is a good
example of what we mean here. Another
example is the ionosphere, although its rela
tive smoothness differs for rf of different
frequency.

Because of this, when a radio wave hits
almost anything both reflection and refrac
tion will occur. The reflection is the basis for
radar, and the refraction makes skip propa
gation possible (as well as possibly providing
the mechanism for radio to exist in the first
place, if you consider the "radiated" wave as
being refracted through space).

But before we go any further we must
examine the very special case of materials
which are electrical conductors, because
they behave rather differently than the
ordinary solid substances we have been
examining.
an insulator lies in the atomic makeup of the
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material A conductor contains numbers of
"free" electrons which are bound only
loosely to their parent atoms and which are
free to wander about the interior of the
material under the influence of electric
forces. A perfect insulator has no such
electrons, and actual insulators have very
few.

The free electrons in a conductor provide
the means by which an electric current is
conducted, and also make a large difference
in the action of the material when a wave
hits it, because both the free electrons and
the particles which make up the substance's
structure at the atomic level vibrate.

The particles vibrate weakly, in phase
with the incoming wave, just as do those of
insulators. The free electrons, on the other
hand, vibrate out of phase with the incoming

o
wave by 180 , also weakly.

The vibrations of the free electrons cancel
out the vibrations of the particles, and make
it impossible for the wave to penetrate the
boundary of the substance. Refraction can
not occur, because the energy can't get
inside the material.

But the energy is still striking t he surface,
and the surface layer of particles is still
vibrating. This permits reflection to occur.
What's more, the law of conservation of
energy requires that all energy going into
something must come out again - and since
no refraction can occur, all the energy taken
from the incoming wave is reflected from
the surface.

Thus a conducting surface will reflect all
the rf which hits it, while an insulating
surface will reflect only a part and will
refract the rest through itself.

Conducting reflectors playa large part in
antenna design; the principles of reflection
(particularly that of re-radiation) are also
important in understanding action of para
sitic antennas.

The effect normally known as "signal
reflection", though, is more often actually
due to refraction than to reflection. Such
t hings as skip transmission, meteor trail
communication, and aurora-reflected signals
are actually effects of refraction. Moon
bounce and scatter work, however, are true
reflection phenomena.

The reason why refraction can masquer
ade as reflection is illustrated in Fig. 2,
which shows refraction at work in one of the
ionized layers responsible for skip trans
mISSIOn.

When a wave is refracted, both its speed
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height. This fictional reflecting surface's
height is what is referred to as the "virt ual
height" of the skip layers.

The reason we know it works by refrac
tion rather than reflection is tha t the virtua l
height of a layer appears to change with the
angle at which energy hits it. The sha llower
the angle, the lower the virtual height. You
can see from the dotted-line example in fi g.
2 that th is would be expected wit h refrac
tion , but no t wit h reflect ion.

This mechanism in the ionisphere indi
cates that the angle at which the signal will
be "reflected" depends critically upo n the
angle at which the signal arrives, and also
upon the condition of the ionized layer at
that particular time. High-frequency signals
packing more punch per photon, bore right
on through much more readily than do those
of lower frequency - so that as you keep
going u p in frequency. you find a point at
which the signal simply doesn't come back
down. Instead, it bores on out headed
towa rd outer space.

The angle at which the signal hits the
layer depends, in turn, upon the act ual angle
at which the wave leaves the transmitting
antenna. This depends upon the antenna
design, its height above electrical ground,
and the nature of the ground surface within
severa l wavelengths of the antenna site. The
lower the angle at which the signal leaves,
the more shallow will be the angle at which
it hits the refracting layer, and the greater
will be the distance covered before it returns
to earth.

Any substance which is capable of refrac
ting the wave can cause "reflection" by
refraction in this same manner. In addition
to the horizontal ionized layers which make
up the ionisphere, rf signals are frequently
"reflected" from the aurora borealis and
from the trails of ionization left behind by
meteors. At VHF, simila r effects are caused
at the boundary be tween different layers of
air in the atmosphere.

Ho w Does Reflection Affect the Signal?
True reflection has virtually no effect upon
the signal, except that its phase changes
180

0
during the process of reflection. " Re

flection" by means of the refraction effect,
though, can affect a signal in many ways.

Reflection of VHF signals from the shim
mering veils of ionizati on which are known
to science as the aurora and to the general
public as " the Northern lights" offers several
examples of such effects.

The aurora is a rapidly moving affair. Its
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and direction usually undergo change. Speed
may either increase or decrease; the change
of direction usually depends upon what
happens to the speed.

If the refracting medium has character
istics which change gradually wit hin the
material, the speed and direction of the
refracted wave will also change gradually as
the wave proceeds in the material.

The ionized layer is such a medium; its
makeup changes - both from minute to
minute (and other periodic changes) and at
various points within the layer at the same
time.

Thus a wave transmitted from the earth
will be bent or refracted only sligh tly as it
enters the ionized layer, but the deeper it
penetrates into the layer the more its direc
tion is changed. When the original direction
has been changed enough to turn it around a
corner, the wave is moving out of the
material rather than in, and then the change
in direction becomes less the farther it
travels.

Eventually the wave will co me back out
of the layer, provided that the refraction
doesn't just happen to trap it completely
within the layer and bend it only enough to
keep it trapped. Even if this should happen
at some spot, there arc enough irregularities
in the layers that the energy would escape
elswhere - and such an action may be at
least partially responsible for some types of
fading.

As Fig. 2 shows, when the wave emerges
from the layer there is no way at all you can

Fig. 2 - Refraction of radio wave in ionosphere
IS cause of apparent "reflection" of skip signals
as shown here. Since ionization level changes
gradually within an ionized layer. angle of
refraction is continually changing. This bends
wave back in new d irect ion, making it appea r to
have been ref lected f rom a su rface at somewhat
greater height (dashed line). Wave reaching
layer at shallow angle (dotted) does not pene
t rate so deeply as one hitting at sharp angle
(solid); the refore it is bent less and so retu rns to
earth at greater range than difference of angles
alone would ind icate.

determine that it wasn't simply reflected
from a sharp surface at a somewhat greater
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exact cause and corn posu ron is sti ll no t
accu ra tely kno wn, but it is believed to be
especially intense ioni zation of the upper
atm osphere under influence of so lar redia
lion trapped by the earth's magn etic fie ld. It
is visible as curtains , columns, and so me
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the horizontal and vertical planes at rela
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Fig. 4 - Both single and multiple-hop propaga
tion are shown here. Wave launched at original
angle for shortest skip range hits earth at
moderately steep angle and is reflected back
toward ionosphere. There it is refracted again
and comes back down at double the original
distance. "Skip distance" is distance from
transmitter to the minimum t-hop point; this
region is sometimes called the "dead zone".
Waves launched at higher angles fail to return
(except for Pedersen waves, see Fig. 3). Those
launched at intermediate angles fall between
minimum and maximum l-hop ranges.

not fully correct. The energy does have some
place else to go - down the feedline.

In the case of a transmitting antenna,
energy is coming up the feedline instead. In
either case, the system is no longer in perfect
balance.

When the frequency of the wave which is
exciting the antenna is such that a standing
wave can develop on the antenna structure
itself, it does so. This standing wave can be
thought of as the re-radiated wave from all
the surface particles. However, since the
standing wave maintains a perfect phase
relationship with the radiated energy, it will
couple with the radiation field and permit a
much more efficient transfer of the energy
itself.

What's more, the fields of the standing
wave will induce a current inside the con
ductor - where the radiated wave itself
cannot get because of reflection at the
surface. This action is what moves the
energy through the totally-reflecting bound
ary of the conductor.

If we're trying to radiate a signal rather
than receive one, we begin by pumping
energy into the antenna conductor at a
frequency at which the antenna has electricl
resonance. This produces a standing wave
upon the antenna, and this standing wave is
accompanied by a magnetic field which is
directly ' associated with current flow in the
conductor.

The variation in the magnetic field is
accompanied by a variation in the electric
field established between the ends of the
antenna conductor, and the phase relation
ships between the magnetic and electric
fields which result are such that the "wave"
which they define is a travelling wave rather
than a standing wave.

Just to complicate things, most aurora
reflected signals are very weak; very little of
the original signal is reflected to anyone
receiver. The signal-to-noise ratio is often as
low as zero db.

Somewhat the same situation prevails
when the trail left by a falling meteor
provides the refracting ionization. In this
case, though, the warble is absent. Any
Doppler shift is usually constant. Signal
levels, however, are much lower because the
refracting volume is much lower.

Scatter techniques depend more upon
true reflection, of the same type that makes
an oncoming automobile's headlights visible
over the rim of a hill on a foggy night. The
original signal is reflected in all directions by
tiny discontinuities in the atmosphere (trope
scatter) and ionosphere (ionospheric scatter).
Scatter transmission provides the most
reliable and consistent form of long-distance
rf communication, but requires power levels
greater than those allowed the ham by law
to attain reasonable distances with high
reliability. At amateur power levels, dis
tances are so short that most scatter signals,
are thought to be "ground wave" instead.

All of these effects are present with all
radio frequencies, but their effectiveness
varies with frequency. At moderate fre
quencies (15 meters and below) they are
usually overpowered by "normal" skip trans
mission. In the VHF range they are most
observable, and many VHF operators spe
cialized in using one or more of these
techniques. As the frequency goes on up, the
amount of refraction becomes too small to
return a usable signal level and the effect
again appears to disappear.

How Is A Signal Radiated? The subject of
just how an rf signal can be propagated is a
'most profound one, and virtually all the first
installment of our previous Advanced class
study course (March, 1968, issue) was de
voted to it.

A few minor modifications to the propa
gation model we put together in answer to
our question "How Does Signal Reflection
Occur?" can, however, offer some additional
insight into the subject.

As we explored reflection and refraction,
we discovered that a conductor cannot
refract a wave but must reflect it. At that
point, we declared that the energy had no
place else to go and so all the incident wave
went back out as a reflection.

If, however, the conductor happens to be
serving as an antenna, that statement was
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A travelling wave is, by definition, one
which is being radiated through so me medi
um - usually "space". A standing wave, on
the other hand, is confined to a physical
st ruc ture such as a n antenna.

While most antennas radiate by means of
a standing wave created upon their st ruc ture,
this is not an absolute requirement. Any
resonant antenna has a standing wave, and so
do such "non-resonant" antenna types as the
long wire.

The terminated V, the rhombic, and the
Beverage antenna designs, however, all make
use of travelling waves without requiring a
standing wave as well.

Travelling-wave antennas are inherently
less efficient in the transfer of energy for a
given amount of wire; the absence of the
standing wave to help couple energy from
inside the conduc tor to the outside of it
must be paid for in a much larger struc ture.
Travelling-wave antennas are alm ost invar
iably several wavelengths long, while the
most co mmon sta nding-wave antenna is the
half-wave dipole, and the quarter-wave whip
is no rarity either.

The diffe rence is brought about largely
by the difference in current d istribution in a
travelling-wave antenna as com pared to a
sta nding-wave antenna. Fig. SA shows the
familiar standing wave of current upon a
resonant antenna; Fig. SB shows the current
distribution on a travelling-wave antenna.

The difference is marked ; in the resonant
antenna, current is highest near the cente r
and drops to virtually zero at each end,
whil e in the travelling-wave antenna the
current is essentially constant throughout
the conductor, dropping only because of
radiated energy.

Those portions of the conductor which
carry the greatest current are simultaneously
surrounded by the st rongest magnetic field
since the magnetic field and the current are
closely associa ted.

As this magnetic field couples to its
surroundings, each tiny portion of the
antenna acts as if it were a separa te source of
radiation.

With the constant current in the travel
ling-wave antenna, all these separate sources
are radiating in essentially the same phase
(the only phase differences are those in t ro
duced by the physical length of the con
ductor) and at essent ially the same strength.
The result is an interference pattern which
causes most o f the individual field s to cancel
each o ther out just as did the re-radiation of



Ho w Can a Signal Be Co ncen trated ? The
" isotropic" antenna, which doesn' t ex is t in
practice but is the basis of ante nna theory ,
radiates any power applied to it with equal
strength in all directions. Its radiation pat
tern is a perfect sphere.

Fig . 6 - B - Resonant antenna of same 4,wave
length length has this type of pattern; it's like
the terminated antenna's pattern with a mirror
image superi mposed on it . Result has main
lo bes in both di rections, st ill w ith 26° angle a nd
symmetr ica l shape. Bid irectional cu rrent flow
(F ig. 5 ) is d irectly responsible for this bidirec
tional pattern.

Fig. 6 - A - Radiation patte rn of terminated
ante nna fo ur wavelengths long is unid irectio na l
in general d irect ion of the wi re, bu t has a nul l
di rectly off the wi re's end. The patte rn 's main
lobes make 26" angle with wire. Pattern is
symmetrical in three dimensions; consider this a
cross-section view of it looking down fro m top.

the rest sin ce the exciting energy takes at
least a little time to get from one to another,
and phasing is time delay .

The result is that any possible (as
opposed to theoretical) ante nna must have
some type o f radiation pattern, which is the
result of the interference pattern crea ted by
the individual spherical patterns of its indi
vidual parts. That's why we looked at
refraction and reflection first ; the exact
same principle is involved in the creation of
the radiation pattern for any antenna, and as
we shall discover shortly is also involved in
our efforts to concentra te a signa l in a
desired direction.
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Fig. 5 - Difference in current distr ibution
between reso nant anten na (A) and terminated
or travell ing-wave antenna (B) creates dif
ferences in radiation patterns. On resonant
antenna, current goes in different directions at
different points to create standing wave. On
terminated antenna, cu rrent f lo w is all one-way.
f rom feedpclnt t o termination. Both antennas
are shown as being "current-fed" at max imum
current points.

individual particles in refraction . Those
which add up instead of cancelling become
travelling waves leaving the antenna.

In the resonant antenna, the separate
portions of the conductor are not necessarily
in phase with each other because the to tal
reflection at the ends of the antenna intra-

o
duces a 180 phase change, and they most
certainly are not of equal strength as radi
ators since the current is not constant.
Mutual interference still operates to cancel
out most of the fields and leave a radiating
t rave lli ng wave - but the pattern is
different.

The most noticeable difference is that the
travelling-wave antenna is unidirectional
while the standing-wave antenna is not. This
is because the curre nt in the travelling-wave
antenna is flowing only one way, while in
the standing-wave antenna current is flowing
in both directions (out and back) at the
same time to create the standing wave.

Fig. 6 compares the directional patterns
for a terminated long-wire antenna (a travel
ling-wave type) and for a resonant long-wire
of the same length.

A key point to keep in mind concerning
signal rad iation is that each individual small
part of any radiating st ructure, such as an
antenna, radiates with equal st rength in all
directions. Its radiation pattern is essentially
a pe rfect sphere.

However, any radiating conducto r which
has any length at all must be composed of
many such small parts, and each of them is
radiating in slightly different phase from all
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systems, and (4) travelling-wave antennas.
Driven arrays include broadside arrays,

endfire arrays, and combinations of the two.
The Lazy H, ZL Special, 8J K beam, and
Franlkin Collinear array are examples of
driven arrays, as are most directive Be·
station installations.

Almost all parasitic arrays are of the
endfire type; the most common such design
is the Yagi antenna

Reflective systems are used primarily in
the UHF and higher-frequency regions, and
include the "big dishes" and the corner
reflector.

Travelling-wave antennas include the
terminated V, the rhombic, and their varia
tions; these are most usually used only at
low frequencies where the other types of
beams are not practical. One type of travel
ling-wave antenna in wide commercial use at
high frequencies is the helical beam.

Any single beam antenna installation may
mix or match these types. Especially popular
among VHF workers is a combination of
driven and parasitic arrays in which several
separate parasitic arrays are driven at the
same time to form a driven array of parasitic
arrays. Fig. 7 shows the idea. At UHF, a

RF

Field
Strength

Meter
1·400 mHz

.o=::i _

As we just saw, any possible physical
antenna must be made up of several dif
ferent atoms and so cannot be a perfect
isotropic antenna - but even if we could get
one, nobody would want it. rf power is too
difficult to generate to waste by beaming as
much signal straight up into space and
straight back down into the ground as we
send in the desired directions!

A ny practical antenna performs at least
some concentration of its signal, then, by
putting it all into its radiation pattern. What
we're really concerned with here is how we
can concentrate the signal even more. It
would be nice, for instance, to be able to put
all our power in just the direction we wanted
to transmit, without wasting any of it in
undesired directions.

Such antenna designs exist, of course, and
are known by the general name of "beam
antennas" since their purpose is to concen
trate as much of their power as possible into
a single beam.

At least four major types of beam
antennas have been developed, and many
different designs within each type bear
individual names. The types are (I) driven
arrays, (2) parasitic arrays, (3) reflective
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corner reflector is sometimes incorporated
into a parasitic array to increase the beam
concentration and reduce unwanted back
lobes.

Since most beam antennas in ham use are
either driven arrays, parasitic arrays, or
combinations o f the two types such as that
shown in Fig. 7, we'll concentrate on only
these two types for now.

<'
?

Z'

~ '-

-

I
Fig. 7 - Quad Vagi antenna installation popular
with serious VH F enthusiasts is typical example
of an array of arrays. Each of the four Yagis is
itself a parasitic array , and the four are arranged
and fed as a two-bv-twc broadside driven array .
Result is highly directional pattern and maxi
mum gain; as much as 18 db power gain can be
achieved in practical amount of space with
careful design and adjustment.

The driven array consists of a number of
individual antennas arra nged in some regular
pattern, all of which are driven at the same
time from the same source. It' s exactly the
same principle as the radiation from separate
atoms in refraction, exce pt that it's at a
much larger scale.

Fig. 8 shows the essential portions of any
driv en array ; each individual antenna is
shown here only as a dot rather than as a
wire, because it's easies t to see what's
hap pening if we think of each individual
antenna as an " iso tropic" one for the
moment.

If each of the individual antennas is fed
with current of exactly the same phase, then
the array is a " broadside array" because it
will conce ntrate the pa tte rn to be strongest
in the directions broadside to the line of the
antennas. That is, the pa ttern show n in solid
lines will result.

This is caused by interference be tween
the pa tt erns of th e ind ividual ant ennas. Only
at point P (and o the r points along the line
between P and the center of the array) will a
receiver get equal amounts of in-phase
energy from all the individual radiators. At

other angles, the waves from one antenna
must travel further (and so take longer en
route) than those from anoth er, and so will
arrive out of phase. This causes a parti al
cance llat ion. The pattern is the result of all
these partial cance llation effects.

If, however, the antennas are fed diffe r
ently, the pattern will change. For instance,
if the feedline is connec ted directly to the
leftmost antenna and goes to the adjacent
one through an add itional length of cab le
which introduces a phase delay, and so forth
down the line , and if that phase delay is
chosen just right so that the energy feeding
each array is in phase with the energy
arriving from its neighbor to the left , then
the only point at which all antennas con
tribute equally is that mark ed Q. The result
ing radiation pattern is shown in dotted lines
in Fig. 8, and the array is now an " end fire

B~CAOSIOE
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Fig. 8 - Basic patterns of driven arrays are
broadside and endfi re as show n here. Fo r
simplic ity . each element of th is arra Y' is shown
as an isotropic (po int-source) radiator and all
minor lobes have been omitted. Both patte rns
repeat themselves in opposite direction; that is,
they are bidirectional. Difference in direction
between broadside and endfire patterns is du e
to feedline phasing within array : main lobes ca n
be tilted to any in-between angle by proper
phasing but this is not usually done with ham
antennas.

array" since it fi res its st rongest beam off
the end of the line of antennas. The only
change necessary to obtain this 90-dcgrec
change in direction was to change the
phasing of the feedlines.

By appropriate choice of phase relation
ships between the various an tennas in a
driven array, the beam can be tilted to any
point between the broadside position and
the endfi re pa tte rn. This is done in BC
sta tion design, bu t in ham wo rk it 's much
easier to simply rot a e th e array.

If, instead of the imagina ry isotropic
antennas we used in Fig. 8, the individual
elements of the array are dipoles (as they
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,
usually are I then the radia ti o n pat tern of the
dipole gets into the act. Broad sid e a rrays
mad e up of d ipol es are usually se t up either
parallel to each other. » r end to end. as in
the " colinear" antenna. Endfire arrays of
d ipoles on th e o the r hand usually have the
an tenna conducto rs arra nged at righ t angles
to the line of radiation , lik e th e Vagi
parasitic array (which has an endfire radia
t ion patt ern).

A parasitic array is essentially a driven
array in which only one of the antennas is
actua lly drive n, and the rest pick u p their
ene rgy by radiat ion from that o ne. Most
parasitic arrays a re end fire designs, since it's
sim ple to get the necessary coupling and
phase relationships from parallel dipoles.

T he phase of the energy actually radiat ed
fro m an ante nna depends, in part , upon the
rela tionship of t h e exci ting energy 's fre
quency to the frequency at w hich the
antenna is self-reso na nt. The phasing adjust
ment which , in the e ndfire driven array, was
made by adj ust ing feed line lengt h, is made in
a pa ras it ic array hy tuning the paras ti c (non
d riven ) elemen ts to frequenci es sligh tl y di f
feren t from that at which the ante nna is to
o pe ra te.

If an eleme nt is tu ned to a frequency
slightl y lowe r t han t hat at w hich ope rat io n is
desi red, the phase o f it s re flec ted o r re-rad i
ated energy will be such as to cu t down the
radiation pattern In its direction. and build it
up in the opposite direction. Such an ele
ment is called a "re flec tor".

If a n c le me nt is tuned to a freq ue ncy
slightly higher than that at which the bea m
is to ope rate , it will build u p the radia t ion
pattern in it s di rection and cut it down in
the opposite direc tion . Such an element,
since it directs the pattern in its ow n
d irection , is ca lle d a " di rec to r".

The spacing between the driven ele ment
and the paras itic e le me nts is j us t as critica l,
in a parasitic a rray. as is the tuning of the
parasitic elements, since the a rray 's per
formance is de termi ned, by rela tive phase
over the entire st ruc tu re. Distance d eter
mines phasing also. For any specific tuning
of a parasitic element, there is a cri tical
distance as well.

Before the principles of th e parasitic
array were unders tood as well as they now
an.', th is led to man y co nflic ti ng rules for
design of parasiti c beams and their tuning.
About 10 years ago, however, it was dis
covered that the critical factor actually is the
combination of tuning and spaci ng. It is no w
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known that almost any spaci ng (within
reason) can be used , or alternat ively alm ost
any tuning of element lengths. Once a
spacing is chosen, then the tuning of the
eleme nts must be matched to it ; if element
tuning is chosen first , then th e spacing must
be adjusted to obta in maximum perform
ance.

In comparison to the other three types of
beam antennas, parasitic arrays offer the
highest performance per unit size. On paper
at least , you can get any desired gain from a
physically small parasitic array if you just
use enough elements and tune and space
them properly. In practice, the gain really is
limited - but you can get a IG-time increase
in effec tive radiated power from an antenna
only a half wavelength wide and a wave
length long, which is much more than any of
the other types of beam can provide. For
this reason many engineers call such designs
" super-gain" antennas.

•

\

Fig. 9 - Buildup of radiation pattern for termi
nated V antenna with each leg 4 wave lengths
long is shown. Each leg of V by itself has
pattern of terminated long-wire (Fig. 6) ; legs
are placed at proper angle to make main lobes
co inc ide in one direction, and ca ncel out to at
least some degree in aU others.

The travelling-wave antenna, such as the
rhombic or the terminated V, gets it s gain by
a cancellation effect also. As Fig. 6 showed,
a travelling-wave antenna is inherently unidi
rectional - but puts its power into a cone
rather than a beam. If two such antennas are
erected side by side to form a V as shown in
Fig. 9. their patterns can be made to can cel
each other out in most directions while they
add together in just one and form asingle
beam of radiation. This is the terminated V.
If the terminations at the wide end of the V
are removed and another pair of antennas is
put in their place, with terminations at the
narrow end [Eig. 10), you have the rhombic.
Gain of such an antenna is moderately high,
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BOOST

Fig. 10 - Simplif ied buildup of pattern for
rhombic antenna is sim ilar to that for terrni
nated V; lobes aimed in same direction boost
each other and all the rest cancel. Cancellation
is more co mplete in rhombic .

but is nowhere near that to be ex pected
from either a driven array or a parasitic of
similar size - because each leg of the
rhombic needs to be at least four wave
lengths long to get the directive effec t.

You can also get some direc tivity from an
unterminated V. This is essentially tw o
long-wires side by side. The cancellation
effect still works to take out part of each
long-wire's pattern, but the resulting beam is
bidirectional with its major lobe splitt ing the
V angie as shown in Fig. II.

BOOST

Fig. 11 - In unterminated V antenna, lobes in
both directions boost each other but side lo bes
cancel out. Result is b id irectional beam, sim ilar
to that of broadside or endfire pattern from
driven array.

The result ing pattern is similar to that
you get fro m a simple driven array (Fig. 8).
A parasitic array, on the other hand, concen
trates its power essentially in a single di
rection, as does the terminated V or the
rhombic.

The subject of antennas and how they
work is one of the most im portant in ham
radio, because nowhere else can you get such
an improvement in your station's perform
ance for a comparable amount of effort.
We'll be going into it more in our next few
installments, but even then we will not be
able to cover it com pletely - the subjec t is
just too large.

A number of books are available at
various levels of technical knowledge. The
traditional authority on the subj ect is " An
tennas", by J ohn Kraus, W8JK, inventor of
the 8J K beam, the corner reflector, and the
helical beam. Terman's " Electronic and
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Radio Engineering" con tains much valuable
data at a slightly less exotic level, being
intended as an undergraduate text for engi
neering st udents at the college junior/ senior
level. "Fields and Waves in Modern Radio"
by Ramo and Whinnery handles the basic
principles of radiation excellently but re
quires at least an acquaintance with higher
math (matrix algebra and partial differential
equations) t o read comfo rtably. Jasik' s "An
tenna Engineering Handbook" is intended
for the antenna design engineer but avoids
much of the deeper theory and concentrates
on practical applications instead. Any or all
of these are recommended for additional
study, if you're really interested in adding to
your knowledge of how and why antennas
work as they do.

Nex t Mon th. We'll continue examining
antennas, looking at such factors as har
monic rejection and feedline matching.

RENEWAL CODE

The two numbers under your call on the ad.
dress la be l are th e expiration code. We have
tried to meke it simple. The first number is the
month that we send you the last copy on your
subscription and the second number is the year.
78 would be July 1968. for example.
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Loosen Those Army Set Screws!
One of the big problems faced by every

would be user of the Co mmand Transmitters
is the frustrating task of loosening those spe
cial set screws on the knobs and shaft s of this
series. Usually one ends by using brute force
and damaging the part, or just laying the
equipment aside.

One of the regular screwdriver blades in
the SC-5 Screwdriver set which can be pur
chased from the radio houses, or any good
screwdriver with a very small blade will just
fit into this set screw and with a stout twist
will loosen any of them very quickly. If
this screwdriver set is not available, grind
any stout screwdriver down to about 1/1 6th
of an inch, and they will fit into these set

•screws cross-wise.
The knobs and shafts of this Command

series suddenly become very valuable.
Irvin Kanode, WA9CKP
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"THE COMPLETE HAM STORE"
WHERE YOUR DOllAR BUYS THE MOST-

All leading lines of amateur gear:
We give best trade-in allowance
f or your gear on new equ ipment:
Ca ll us for t he best deal:

WE 'AY CASH fOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS
927 N.W. lst. St.. OKLA. CITY, OKLA. 73106

'hone 405·CE·5·63B7

ANTENNAS • TOWERS • ROTORS
NEW • USED • SURPLUS

Hy.Gain Mosley CDR Newtronics
Tristao Kreco

Mylar rope insulators Coax baluns
One-piece to Complete Antenna

Systems
Also Deal in Surplus

Write for 'at.st list

ANTENNA MART
BOX 7

RIPPEY, IOWA 50235

.. .......... ~. _...
SERVICE AND FRIENDLINESS

To Radio Amateurs For 32 Years
WE MUST BE DOING SOMETHING RIGHT.

PHONE
518·842

8350

-
--USED EQUIPMENT

Clegg 22'er Factory overhauled-$177
Collins Hammarluna
* 75Al -$120 HQ-170-$190

75A4-$425 HQ-180C-$250
62$1-$600 *H X·50-$225
KWM -l -$229

* Drake SW4·A-$250
Globe King 500C was $310, now $289
Hallicrafters SR·160 + P 150DC-$250
Hallicrafters HT-44 was $200, now $175

• Johnson Valiant I + BW 5100-$210
National NCL·200Q-$389
SSE 34-$325
Swan 350-$350

Mark II Linear-$550
TV·2. 14MCI F-$260

- Equipment on OOIll llI'nmem. :So t rades or du coull!s .
Prius may b. discoun""t1 10% in lieu of trade.

Just off Exit 27 on Thruway
Distributors of all major lines

D. of amateur equipment.

LA'lIID O!RJ @) IiiI IID&IT:CZ ~~~~~Y. INC.

185 WEST MAIN. AMSTERDAM, N.Y. 12010
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NEW BOOKS

Electronics for Technicians
Written by Abrabam Marcus and published

by Prentice-Hall . Electronics for Technicians
is a sequel to Electricity for Technicians. It
describes electronic phenomena in physical
terms, rather than mathematical and is ex
tremely well-written.

The book is divided into three sections.
Section I deals with the electron tube. The
various types of tubes are discussed in lang
uage which almost anyone with any electron
ic knowledge can easily understand. Section
II discusses semiconductor theory and the
various types of semiconductors are examin
ed. Section III deals with how tubes and
semiconductors are used in various circuits
including power supplies. amplifiers. oscil
lators and various circuits used in the home,
in industry and communications. Mr. Marcus
gives an overall view of the subject and his
book should serve as a basic foundation for
further study in electronics.

The book is divided into 20 chapters with
in the three categories, and each chapter is
followed by a series of questions for the stu
dent to test his comprehension of the mater
ial. Following the 20 chapters is a series of
apendices showing pin identification for elec
tron tubes, lead identification for various
transistors, and a complete section on elec
tronic symbols which is the most up-to-date
I have seen so far.

In an attractive cloth-bound cover, Elec
tronics for Technicians sells for $9.95 and
certainly contains all the study material need
ed for anyone interested in learning basic
theory .

RCA Manuals
The RCA Solid-State Hobby Circuits Man

ual contains complete construction informa
tion on 35 circuits of general interest to ex
perimenters. Power supplies, oscillators, key-
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ers, preamplifiers, amplifiers, and numerous
other items are covered in detail. This manual
also contains sections on theory and practical
application of most solid state devices, and
gives information on construction practices
and trouble-shooting.

The revised and expanded RCA Receiving
Tube Manual contains up-to-date information
on tube types and technology ; detailed des
criptive data and application information for
the complete line of home-entertainment
types of receiving tubes for TV and Hi-Fi en
thusiasts .

Seven other technical manuals are available
from RCA. RCA Transistor Manual is a 544
page book containing text, data, and typical
circuits for the complete line of transistors,
silicon rectifiers, and other semiconductor
diodes.

RCA Silicon Power Circuits Manual is a
416 page book providing design information
for a broad range of power circuits using sili
con transistors , rectifiers, and thyristors.

RCA Linear Integrated Circuits (352 pgs.)
contains basic principles of design and appli
cation information for linear integrated cir
cuits .

RCA Silicon Controlled Rectifier Exper
im enter's J\fanual is a 136 page book contain
ing 24 interesting co ntro l circuits using semi
conductor devices available in kit form.

RCA Transmitting Tub es is a 320 page
book giving data on more than 180 RCA
power tubes with plate input ratings up to
4 KW.

RCA Phototubes and Photo cells (I 92 pgs.)
contains design information and data for 90
photosensitive devices.

RCA Tunnel Diodes is a 160 page book
containing information for RCA tunneldiodes
for switching and microwave applications.

Prices range from S .65 to $5.75. For a
complete brochure and prices write Commer
cial Engineering, RCA Electronics Compon
ents, Harrison, N.J . 07029_

Motorola Semiconductor Handbook
Th e Semiconductor Power Circuits Han d

book contains the latest information in power
circuit design . Some 150 new circuits have
been specifically designed for users of power
transistors , thyristors , rectifiers and zener
diodes. This 264 page manual includes many
designs being published for the first time. It
is divided into six chapters devoted to motor
speed controls, inverters and converters, reg
ulators , statis switches, audio and servo amp
lifiers , and miscellaneous thyristor switch ap-
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P....
987·37n

DAKOTA CITY, NEBR, 68731

SAVE OVER S36 Q!)!!

SANGAMO

BRIGAR ELECTRONICS
BINGHAMTON, N.Y . 13904

A rea Code 6 07 ·7 23 ·3 1 1 1
O ffices and Warehouse 10 A lice Street

COMPUTER GRAOE
ELECTROL YTIC SALE

LARGE QUA NTITIES AVAILABLE
M inimum O rder 10 p es.

A ll Sizes-50i ea.

~~~
m:m!D l "'j f" , t f,'j

•

V A LUE SI ZE
500 MF D -200 V D C 2' . x 4 Ya"

• 1,5 0 0 MF D -l 0 0 V DC 2" x 4Ya"
3 ,50 0 M FD · 55 V DC 2" x 4Y:. "
3 ,500 M F D - 7 5 V DC 2 · . x 4 Y:. "
5 ,0 0 0 MFD- 36 VDC 2 " x 4Y... ·
5,500 MF D· 4 5 VDC 2·· x 4 Ya "

11 ,000 MFD· 19 V DC 2 " x 4 Ya "
1 1,5 0 0 M F D · 18 V DC 2 · · x 4Y:."
12 ,5 0 0 M FD· 16 V DC 2" x 4 Y:. "
10,000 MFD· 15 V D C 2 " x4 Ya"
14,000 M FD · 13 V D C 2" x 4 Ya"
1 5 ,0 0 0 MF D - 12 voc 2·· x 4Ya"
15 ,500 MFD- 10 V D C 2" x 4Y:. "
15 ,0 0 0 M F D- 10 VDC 2 ·' x 4 y,, "
25,0 0 0 MFD· 6 VDC 2 ·· x 4y,,"
3 0 ,000 MFD- 10 V DC 3" x 4 W '
6 0 ,0 0 0 MF D - 5 VDC 3 · ' x 4y,,"
2 0 ,0 0 0 M F D · 15 VDC 2 y,,"x 4y,,"
15 ,0 0 0 M FD· 15 VDC 2y,, " x 4y,,"
35,0 0 0 MF D · 12 VD C 2·· x 6"

7,0 0 0 MFD - 13 V D C 1 3/, ' x4Ya"
3,0 0 0 MF D · 25 V D C 1 3i8' x 4 Y:."
2 ,50 0 M F D - 4 5 V DC 1 3.11i' x 4 y""
3, 750 M F D · 75 VDC 2 ·· x 4 Y:."

No C.O.D. I nclude necessary postage.

13TH & BROADWAY, NORTH

Fonnerly
$149,50
~ .-

"'11W" ATV RESEARCH

• BUll D-IT·YOJRSEl F 50l iDSTATE
V1 DI(D.j TV CAI.',fRA KIT.

. 400 line resolut;(J'\ .

• Autamatic liliJt cirCU it.

• Video & RF oolpJts.
. •~ • Strai g,t- Iorword, t im~

tn~ circui try.
• No 1Il0,M, cation s req..o,re:l al

TV receive,

• COrIl'lete WI th easy-t~ loI l_ mon.o ol.
• Fully gUQ"alteed-Reody lar ,rm-.ediote

shipment pos tage poid onr...hen in the
U.~. t CQ1odo.

Th is ~me XT·!A CClIllerO kit sold far SI49.50 lost Ye<lrl tlo-..er, di.l<!
10 t~ed n......,focluring ted:nl~es ond volume sales we hClVe been
able to IIlCIke s i!1' ilicont culs in lie cosl of !he kll. This ne.... poice 01
$116.95 is only lor 7J Magaz ine readers order,ng direct fran Ih is ad
and fa anlcrners adet-ing .,..;thin 2 -.eks alter .fKeivins a eotolog.
Need a vidicm also? We've cuI lhe cost al this ,tem 100. Farnoerly
$39.95, now available to "C1ct-na.... .. customers lor SlS.OO.
PHO NE IN YOJR ORDER NOVil CAllS ACCEPTED DAY AND NIGHT.
like nlOre deta il s? Send lor FREE CQ ICllog al ki ts, plals, modules, etc,

•

NEW PRICE, 1116...•

F'II'SH!
TV CAMERA

PRICE
BARRIER

BROKEN!!! !

plica tio ns. Copies may be obtained by send
ing S2 to Motorola Jnc. , Bo x 2092 4, Phoenix,
Arizona 85036 .

Hayden Books
This o ne is a beauty . The Transistor and

Diode l.aboratorv Course ; by Harry E. Stock
man , clearly illustrates and develo ps the con
cept of transistor theory . Th is 117 page book
is designed either for the classroom or for
home study . The fi rst half o f the book is
devoted to th eory , provid ing a background in
transistor te chnology. The remainder is ex
perime nts deali ng with intricate transistor
networks. Each chapter is fol lowed by a
question and answer session . For anyone who
wants a more so ph ist icated approach to
t ransistor theory and application , this book
is a must. Available fo r $3 .95 fro m Hayden
Book Company , Inc. , 11 6 West 14 St reet ,
N. Y .. 1" . Y. 100 1 I.

New Books From Sams
Reference Data fo r Radio Engineers (Fift h

Ed it io n) 50% more informat ion with a co m
pletc ly new format. Cata log No. 20678, $20.

A mateur Radio SSB Guide. Basic princi
ples, building and troubleshooting. Catalog
No. 20629 , $3.95.

Learn Electronics Through Troubleshoot
ing. A basic, practica l approach to learning
the fundamen ta ls of elect ronics. Catalog No.
20651, 56 .95 .

N ovel Electronics Circuits. 77 new cir
cui ts and devices to build . Cata log No. 20692,
$2.50.

The Radio A mateur's F~f R epeater Hand
book. A 288 page book by Ken Sessions.
Catalog No. 65080, 56 .95.

73 Dipole and Long Wire Antennas. Cov
ers practically every ty pe of wire antenna
used by amateurs. Catalog No . 6507 1, $4.50 .

A mateur Tests and Measurem ents. Test s
and adjustments to transmitt ers.receivers, and
antennas. Catalog No. 6 5072, $4 .95.

Ham Antenna Construction Projects. (Sec
o nd Ed it ion) Modern versions of all classic
antennas. Cata log No. 20654 , $3 .95.

Handbook of Electronic Tables and Form
ulas. One book with all the charts, tables,
symbols, and all you need . (Third Edit ion) .
Cataloa No . 20648, $5.50.

FE T Principles, Experimen ts. and Projects.
Breadboard ing to teach F ET operating char
acteristics. Catalog No . 20594, $4.9 5.

Kno w Your Tube and Transis tor Testers.
Trouble-shoot ing and repairing various makes
and models. Catalog No. 20630, $3.50
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Economy

Chronometer

Ed Baker, W0EDO
993 7 Truman Road
Independence, Missouri

How would you like to have an illuminat
ed stat ion clock for less than 55.00?

The unit described was built at a total
cost of 53.14 plus tax, but , with a well
stocked junk box, this figure co uld be reduced
still further.

The secret of such a bargain lie s in the fact
that most "electric" automobile clocks are
really mechanical clocks which arc wound
elec t rically every two to five minutes. Since
this winding is done by a pulse through an
electro magnet, the clock doesn't care wh e
ther this pulse is ac or de, thus making it a
sim ple matter to power the clock in the home
sta t io n.

These clocks are available from your local
salvage yard , and sell for 50 cents to 53.00,
depending on the condition a nd whether or
not you remove it from the wreck .

The major enemies of auto clocks arc
moisture and dust. The latt er is the most
common but least damaging. In selecting a
clock, pick one which shows no sign of rust
on the fa ce, hands, or any other exposed sur
face. and your chances o f restoring it t o ser
vice arc almost a certainty.

To remove the clock from the case pry up
the edges of the bezel which holds the glass
and remove these parts. Two or three small
scre ws or nuts in the back of the case will
now allow the clock to b e removed.

A large eye dropper or "ear" syringe will
su pply a low velocit y air blast for cleaning.
Do not attempt to use a brush, as fragm ents
o f the bristles will catch in the gea rs.

The most common cause of failure is in
the winding mechanism. so a co mplete des
cript ion of this operation is in order. On the
back of the "works" is a rather large winding
surrou nded by a rotary armature . When this
armature is aligned with the winding, the
clock is wound . As the clock runs d own , the
armature moves away from the poles of the
winding, and, near the e nd of its travel , a pin
on the armature engages a Y-shaped yoke and
closes a pair of contacts. These contact s are
in series with the windin g and the volta ge
sou rce . so when they close , the winding is
e nergized and the armature is drawn toward
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the poles of the winding. This rewinds the
clock . This moveme nt o f the a rmat ure a lso
opens the contacts b y the action of the pin
in the yo ke. This contact bet ween pin a nd
yoke is where trouble develops. J ust befo re
the conta cts close, the me chanism is at a point
o f ma ximu m frict ion and minimu m spring
tension : so , with th e co llect ion o f dust and
eva po ra t io n o f lubrication. the clock stops
just short of re winding.

After all traces of dust have been removed,
apply a drop of solvent/ lubrica nt of the type
used for tuners and volume cont ro ls (Quie
trol , Spra Kleen, ctc .) to the yoke wh ere it
co ntac ts the pin . Wind the clock by push ing
the armature, and start it by lightly pushing
the balance wheel. It will probab ly stop just
before the cont acts close. With out re winding,
start it aga in and let it run until the contac ts
do clo se . Rewind and repeat until it runs
freely from rewind to point closure . Dry the
yoke and appl y a mi nute qua nt ity of lub ri
plate (a very light lubricant cre a m available
from hobby and gun shops) to the point of
co ntac t wit h the pin . If desired a sma ll am
o unt o f the solvent/lubrica nt ca n be appli ed
to the pivots and teeth o f each gea r. The
smallest drop you can get is slight ly too mu ch
for each point. so if you wish to skip this,
the clock will proba bly run wit hout it for
years.

The points ma y be clea ned with a burn
ishing tool , b ut avoid excessive filing .

Whil e the clock is " running in " the power
su pply ca n be prepared . The transform er ca n
be any , whi ch gives the proper voltage. My
clock used 12 volts. so a 6. 3 and 5 volt wind
ing were connected in ser ies to give 11 .3
volts . This is plenty, since the winding is de
signed to work o n 10-14 volts. The trans
former also ha s a 90 V winding whi ch is not
used , so the leads arc ta ped to prevent shor ts
and left hanging frce .

T o determine the required volta ge. look at
the bulb in the so cket wh ich sits inside the
case . If the bulb is missing, apply 6 .3 ac be
tween the input terminal and fra me. and ob
serve the armature. If it moves toward the
poles of the winding (not necessaril y all the
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CM·2: For E. tra ·Cllss Ii" n..
study. Moslly sl ra1lht till; some
code croups. 1 hour It 20 WPM;
liz hour IIch I I 25 .nd 30 WPM.
For ril l QRQ , pl., this hipe .t
twice speed !

500 Ledyard St., Hartford, Conn. 06114

(1 Block Easl of W.th.rsfl. ld A'll' . off
Airport Rd .• Rte 6)

Telephone: 203-527-1881
See CORKY, W1KXM or

WARD, W1WRQ
ANTENNA STUFF

In 100 foot rolls only
450 ohm open w ire. Per 100 feet $ 4 .9 5
300 ohm open w ire. Per 100 feet 4 .65
Standoff·Mas t or Screw- In .1 9

In 100 ft. interconnect.d coils
18 Co p perwe ld . Per 100 feet • .• • .• • • . . • • . . $ 1 .1 9
14 Copperw eld . Pe r 100 feet ..... . •.. . •.. •.. 2 .95
12 Ccpperweld . Per 100 feel .. . .. .. . . • . . . . . . 3 .99
14 Copper-Solid. Per 100 feet 4 .29
12 Copper-Solid. Per 100 feet .. •. •...•.. ...•. 5 .79
Times 14-50 l /Loss BU. Per foot . . . . . . . . . . . . . . 18
Times 15-50 L/la n 5BU. Per foot . . . .. •. . •... . 10
Times So lid Shea th A'umafoam in stock
Kits w ilh connectors 50 /100 ft
Gl ass Llne-quv w ire. Per 100 feel 500 Ibs Test 3 .52
Glass line.g uy w ire. Per 100 feel 1000 Ibs Tesl 5 .27
Hy-Gain Balun. Each . .•.. •. .•• . . •. . • •. .• • ..14.95
W2AU Balun. Each . • . . . . • . •.. .. •. . • . • .• ••.•12.95
Bl itz Bugs . Each ... • •.• •..•••.••..•. .•. .•. . . 4 .95

. A ll a nten na Insu lat o rs in stock.
(Co nod io n Ama teurs Send U.S. Funds Only)

F.o .b . Hartf ord

Please Include Postage

•
CO.vNECTICUT'S OLDEST llA.\1 ST ORE

••••••••••••••••••••••••

••••••••••••••••••••••••
HATRY ELECTRONICS

eM· I V,: An intermedi , t. 1'1)8, IS'
lIeci. lly lor Genera' Cleu ••am

\
.....' study. No instruction; just prec- , ~:\

l ice . liz hr 11 WPM.: 1 hr 14 WPM ; \.!!:,J
I/Z hr It 17 WPM . Includes coded
croups I nd strl icht tnt.

CIlI·1: For Ih. beainner . A com·
plete course of instruction is on

•~. the ta,e. Prlctice malerial ",
. , 5. 7. 9 WPM . Prepares you tor

Novice ..am. Int rudes code groups
end punctuation.

NOW! USE YOUR TAPE RECORDER TO LEARN CODE!
Read code like a Pro! It's easy! PICK ERING CODEMASTER tapes give

~
profession al instructio n on your own tape machine from d igital com

.~.-;~ puterized tapes! They .can ' t .be matched fo r t im ing accuracy! Beginners ~a_ ~.;

'-',.:! get course of professional instruction at 5-9 WPM right on the tape! ~::i~
e:> Pract ice for General and Amateur Ext ra ranges from 11 to 30 WPM. ~

Not hing else like it! See below for CODEMASTER tapes you need. Get
up t o speed! Order t oday!

CODEMASTER t.pes .,. 2·trllCk mon.urll ; ..... il.b l. in two s ilts: 7· inch rl.1 (31,' IPS) and 31.4·inch rMI O¥I IPS).
Will play on a ny but full ·track mlch in• . SPECIFY both type and size of fape , ou wanl. An, fl " , $5.95 postpa id USA
4th cll ss . An, two tapes, $1 1.00: .11 thre., $15 .00 PPO. Immedilte deliver,. CODEMASTE R t.Pts Ir. mad. only by
Pict-nne Radio Compan" P.O. Box 29·A . PortsrnoutfJ, R. I. 02871. SatisfacUon CUl rant..d.

... W\l EDO

Get your copy of our new fIYLj9r, d e r $,1.-

The DENSON ELECTRONIC Corp, P.D.8ox 85, Rockville, Conn. 06066 - (203) 875·5198

way) use 6.3 . If the winding buzzes and the
armature doesn't move, the higher voltage
will be required.

When the proper voltage is found, let the
clock ru n until it rcwinds a few times to make
sure all is well, then re-install it in the case.
Most of these clocks have a cable clamp on
the back which will make a convenient point
for t he ground con nection, or a self-threa di ng
scre w can be installed in a spot where it will
not hit the works.

These clocks com e in a variety of sizes and
shapes, and take naturaJly to panel mounting,
or a small chassis or Mini-box can be used as
a case. A switch may be installed to turn off
the light , if desired , but the location of the
bulb is such that it illuminates the clock fa ce
and little else. so it is left on in my installa
tion.

The transformer can be mounted in the
case with the clock, or up to 10 15 feet
away. depend ing on your needs. Lamp cord
is fine for this connection .

This will not bring National Bureau of
Standards or even IBM into the shack, but it
is a reasonably accurate timepiece, and the
price is right.
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4 x 150 Sockets
Larry Jack, WA3AQS
7421 Gwynndale Drive
Clinton. Maryland 20735
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FIGURE 2

SCREEN AIN G

single 200 cfm blower has kept a pair of one
fift ies runn ing cucumber cool. Not so many
"ki nd'a weak" reports now.

It was abo ut a week after completing the
small sideba nd rig that I realized its single
watt wasn't going to be enough. After a
few, "You're readable, but kind'a weak" sig
nal reports, I returned to the junk box, this
time for parts to build a linear. From a
mong the assorted trivia were unearthed a
handful of 4x ISO's. Two hundred watts
output at least -va very good tube for the new
amplifier - but I didn ' t have any sockets for
the m. Being a litt le impat ient to get start
ed, an d ad vent urous at heart , I elected to
build the sockets ra t her than wait out an or
der fro m a supply house .

A simple modification of a regu lar octal
socket provided a new base. A ceramic type
(for its low losses) was selected. Then all the
metal pins were carefully removed from the
collar. The pins are crimped to make firm
connections with the new size pins of the
4x 150, and the n are replaced back into the
socket.

FIG UAE 1

A grid connector was made by flaring the
top of a semi-circle of sheet metal about 1Yz
inches high (F ig. JJ. This connector was
placed into the socket key so that the gap
between the semi-circle lines u p with the
slot in th e key of the base. To prevent the
co nnector from slip ping out again , solde r
was melted about it, on the underside of t he
new tube base (Fig. 2). For cooling, the
tubes were placed almost directly in the
mouth of a large squirrel cage blower.

I originally had used only a single .0 I IlF
capacitor soldered directly at the socket pin
as the screen by-pass. The rig took off, so
to speak, in a very uns table fashion , so small
st raps on a standoff insulator wit h ano ther
.01 IlF capacitor was put above the chassis
to by-pass t he tu be's screen ring. This cur
ed the troub le (Fig. 2).

Cooling never fig ured as a problem. At
50 MHz with inputs reaching 600 watts, a
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PRE-AMPS
DUAL GATE MOSFET

•

to 175 MHz, $19.95 ppd.
to 300 MHz. $23.95 ppd.
to 400 MHz. $27.95 ppd.
to 450 MHz. $31.95 ppd.

• Avail able from 5 MHz. to 450 1104Hz. Bandwidth is
a p prox imate ly 3')'. of frequency.

• Voltag e g a in 30 to 40 DB d e pending on frequency.
• Two Dual Gat. MOSFET a m plifier da g es with e a ch

having a tun ed input and tu ned output . Each Dua l
Gate MOSFET Is actually an Inte gra ted cascode cir
c uit thus glvln9 you 2 cascade ci rcuits equivalent
to 4 t riodes .

• Exc epti ona lly low noise (2.5 DB at 175MHz.), great
ly reduced crou mod ulation a nd 10 t imes t he d y
namic range (si 9 na l handling ca pa b ility) of the b est
b i-polar tran sistors. Also superior to preamps using
'Iunctio n FETs and Sing I. Gate MOSFETs .

• nte rna l connections fo r high Impeda nce AG e or
ma nua l q a ln co ntro l if need.d .

• Type BNC inp ut a nd outp ut recepta cles for minim um
lou at UHF. Standard Impedance Is 50·75 ohms.

• Careful ly tuned at o ur laboratory with sweep ge nera
tor a nd osci llo scope fo r t he best bandp4u chara cter
Istre .

• Full W4 ve UHF diodes protect input tra nsh to r.
• Oper4tes o n 6 to 16 vo lts DC ,S to IS Ma .

"TOWER HEADOUARTERS'"
11 Brands! HEIGHTS al u minum 35% off!
STRATO Crank-ups-low cost ! Rotors,
antennas and gear discounts. Phone Patch
$11 .95. Calalog-20d postage

BrlMlllVilie Sales Co.
S ta nley . W isco nsi n 5476 8

Dept. H
196·23 Jamaica Ave., Hallis, NY 11423

(

VANGUARD LABS

-

· GO VHF
Go YlIF the easy YH F A5> (lcl . t e ~ wa ~·. Send tor delc rlDth e
Technical Hutletlns de.crlbln5: our eom otet e line or TRA:-:
S IS TOR R ECEI\'IS G COS YE RT t: RS an d YARACTOR
}'REQt: ES CY )It:LTIPLIERS ror 50, IH. 220. n2 and
1296 )lll z.

FOIL TAPE

CH ASSI S

CH ASSIS

Fi ,,"Al SHIELO
~.>-.....,

RF Sealing Tape

RF sealing is o ne o f the st ra tegies em
plo yed in bu ild ing t ra ns mitte rs that do not
ge nera te T VI. The u nwan ted rf is generated
but the enclosure is designed so it never ge ts
out.

The same approach is used to bu ild
receivers that do no t respo nd to any rf
excep t that wh ich enters the receiver
thro ugh a coax connec to r, and in the con
st ruc tion o f labora tory signal genera to rs.

But d id you ever try to conver t a no n
shielded enclosu re in to a sh ield ed enclosu re?
It can be done, bu t ;ft en it is a task to make
st rong men weep. Hinges, join ts, ventilation,
d oors, meters, . .. and how abou t shielding
some of the wiring that carries power
through areas ho t a t rf?

Scotch Rescue
The 3 M Co m pany has develo ped a re

markable copper foil tape with an elec
trically conductive pressure sens itive ad
hesive. The tape adheres directly to clean
meta l with a good low resistance electrical
connect io n between metal and co p per foil.
The tape can im prove leaky shielding by up
to 60 dB . It is designated "Sco tch" Brand
Elec trical Tape No. X- lI BI and comes in 54
foo t ro lls o f assorted wid ths.

The tape is used alone. o r wit h perfora ted
or solid aluminum shee t. The sheet is avail
able in most hardware stores. It is cut into
sect ions, shaped to fi t , and taped in place.
Large shie ld ing assem blies can be mad e u p
from smalle r o nes. You must wash the
aluminum wit h detergent to ge t any o ils off
befo re taping.

One approach to red ucing rr pickup by
pow er or co n tro l wiring in transmitte rs is to
use shielded wire. This is horrid stu ff to
work wit h , if you have ever tried it. A piece
o f o rdina ry hookup wire can be laid alo ng
the chassis and covered with a st rip o f sh ield
tape, to ach ieve the sa me resu lt.

Donald Kerr, WA3BDI
State College. Pennsylvania

VHF ASSOCIATES, INC.
P.O. 801 22135. DENVER, COLORADO 80222
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Alan Shawsmith. V K 4SS
35 Whynol St . West End
Brisbane, Queenslan d. Austra lia

An All B and Curtain Array

1.75 to 30MHz

11 4 " ~flA,"SPOS E ,. 11' 4 '

17 ' ",'
PHA SE
REVE RS AL

,. 2 9 ' 6 " 00 vet
T!I AfII SPQSE

6 0 0 QHl,l
FEE D

17 ' 4 '

,
TRANSPOSE

Fig. 1 . D imensions for the all band cu r tai n ar r ay .

Looking for so meth ing better than a ran
dom length flat top for your multi-band op
era t io n? This pint sized array which puts
o ut a big signal sho uld more than provide the
answer. After so me cut and try trials, the
configura tion sho wn in Fig. I was decided
upon as the best all band result. It repre
se nts an attempt to get the most with the
least o ut lay. All that is required over a flat
top is so me extra wire and insulators. It
should be easily erected o n any average lo t ,
as the total length between poles is approxi
matel y 11 1 feet. It has su perio r gain over
most fla t- to ps o n 14 , 21 , and 28 Mllz. Its
low a ngle o f radiatio n being o ne feature. If
it is not possible to erec t it to it s fu ll le ngth ,
the 8 fo ot spaci ng at the transpo sed sections
can be reduced somewhat with sligh tly less
gain available .

On 1.7 5, and 7 MHz respectively , it really
pe rfo rms as a quart er, half , and 2 half waves
in phase . However, the co n figu ra t ion at 7
MH z does add.so me gain and low er the angle
of radiat ion sligh tly. If DX is desired on
these bands, the bott om wire must be at least
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30 feet a bove ground a nd prefera bl y much
more. For DX o n 14 through 28 Mll z the
bottom wire sho uld be a min imum o f 20 feet
above ea rth. On 28 MHz, there arc some
8 wavelengths o f wi re up in space wh ich adds
to the signal.

Maximum radiation is mai nly broadside o n
bands 1.75 through 21 Mllz. It th ro ws the
sha rpes t beam with the most gain on the la t
ter band , while o n 14 MHz, th e pat tern is
broad and somet hing in sha pe li ke a three
leaf clover o n ei ther side o f the axis. No db
measurem ents have been a tte mp ted, hut it s
performance is far superior to a random
length wire used a t the sa me QTII and strung
at a co m para ble height. Since it is hori zon
tally polarized , the h igher the array is strung
up, the bett er.

Being multi-band , no attempt can be made
to mat ch the 600 o h m fecdline. which CJ n be
any length . but ma y have to be prun ed if t he
a rray is reticent to acce pt power o n anyone
band . A flexible all ba nd antenna tuner is a
must for proper loading.

... VK4 SS
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Fig. 1. Resonant frequency c h a r t . By lay
ing a straight edge across two known quan
tities. the third can be determined .

of 90 degrees, the reactances cancel each
other, and the circuit is said to be in
resonance. The series resonant circuit offers
a very low resistance to the flow of alter
nating current at the resonant frequency,
and the parallel resonant circuit offers a very
high resistance to the flow of alternating
current at the resonant frequency .

The frequen cy of resonance may be
found by using the formula :f=21Tk with fin
Hertz, L in Henrys, and C in Farads, A
simpler method is to use a chart like the o ne
in Fig. I, By laying a st raight edge across
two known values, the other quantity may
easily be found . Cha rts covering a wide
frequen cy range may be found in Allied 's
Electronic Data Handbook and other similar
publications. There is also a chart on page 70
of the August 1967 issue of 73 Magazine.

Let us say that you wish to build a circuit
that tunes from 7.0 MH z to 7.3 Mllz. You
have a variable capacito r from the junk box
that you wish to use, a few surplus coils with
unknown inductance values, and an assort
ment of small fixed capacitors. You also
must have a calibrated grid-d ip oscillator.

In order to find the capacitance of the
variable capacitor, you will fir st need a
known value of inductance. Pick a likely
looking co il from the junk box , o r wind one
by guess or by using a co il winding chart.
The chart found in Allied 's Electronic Data

'0

Circuitn-« To TUlle A

A. ,E. McGee. Jr., KSLLJ
28 15 Ma rerhorn Drive
Dallas, Texas 75228

In these days of intricate and relatively
inexpensive commercial radio equipment,
home building of ham gear is not so co rn
mon as it used to be. However, a great deal
of pleasure and satisfaction may still be had
from the designing and building of simple
receivers, co nverte rs, etc., even if you never
intend to actually use them on the air.

One fairly critical part of most simple
projects is the tuning circuit. At frequ encies
through the VHF region, a tuning circuit
usually consists of an inductor (coil) and a
variable capacitor, which is adjustable over a
reasonably wide range. It is easy to find, by
the trial and error method, some combina
tion of inductance and capacitance that will
tune to the desired frequency . The trouble
usually begins when you try to band-spread
the circuit; that is, to make the entire tuning
range of the variable capacitor cover only
the desired frequency range. This frequen cy
range may be only several hundred kilohertz
wide, such as an amateur band or a short
wave broadcast band ,

This article will attempt to illustrate the
problems involved , and how to solve them
by the use of a grid-dip oscillator and some
simple charts and formulas. First, however, a
few words about circuit theory may be in
order.

An inductor or a capacito r will oppose
the flow of an alternating current. This
property is called reactance, and differs from
resistance in that the current through the
reactance is 90 degrees (or one-quarter
cycle) out of phase with the voltage. In an
inductor the current lags the voltage by 90
degrees, and in a capacitor the current leads
the voltage by 90 degrees. The amount of
reactance is determined by the value of
inductance or capacitance, and by the fre
quency of the alternating current. Inductive
reactance increases with an increase in fre
quency , while capacitive reactance decreases
with an increase in frequency .

When an inductor and a capaci to r are
connected , either in series or parallel, there
will be one frequen cy at which their react
unces arc equal. Since the inductive react
ance causes a current lag of 90 degrees, and
the capacitive reactance causes a current lead
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Handbook is easy to use and accurate for
coil diameters from Y2 inch to 5 inches.
Connect a fixed capacitor with a known
(marked) value across the coil and find the
resonant frequency of the combination with
the grid-dip oscillator. If possible, use a mica
capacitor with a 5% or 10% tolerance. Let's
say you use a 100 pF capacitor and the
resonant frequency is 9 .2 MHz. By laying a
straight edge across these two values on a
resonance chart (Fig. I), the inductance of
the coil is found to be 3 uH.

The 3 uH coil may now be used to
measure the minimum and maximum capac
ity of the variable capacitor. Connect the
coil across the variable capacitor and meas
ure the resonant frequency at the minimum
and maximum capacitance settings. If the
resonant frequency is 20 MHz at the mini
mum selling and 5 MHz at the maximum
setting, the variable capacitor has a range of
about 22 pF to 350 pF.

You will note that the frequency ratio (4
to I) is equal to the square-root of the
capacity ratio (16 to I). This is important to
remember, and is true also for the induct
ance ratio when the capacity is held con
stant. Thus, in the circuit above, if it were
desired to bring the lowest frequency down
from 5 MHz to 2.5 MHz, a 2 to I frequency
ratio, the capacity or inductance would have
to be increased by 2 squared, or 4 times
(1400 pF with 3 uH, or 12 uH with 350 pF).

Now that the variable capacitor has been
measured, a coil can be chosen that will tune
the desired 7.0 to 7.3 MHz range. It may be
seen, by checking our resonance chart, that
the 3 uH coil used in measuring the variable
capacitor will tune to 7.0 MHz with about
175 pF, and to 7.3 MHz with about 160 pF.
As this is well within the range of our
variable capacitor, we may as well use it in
our circuit.
Band-Spreading

Although our circuit will tune through
the range of 7.0 to 7.3 MHz, the required
capacity change of IS pF would be covered
in only a small fraction of a turn of the
capacitor, and tuning would be very diffi
cult. This problem is easy to solve, however,
by the addition of two more capacitors to
the circuit. Since we need a variable capac
itor with a range of 160 pF to 175 pF, a
capacitor may be added in series with the
variable to lower the total maximum capac
itance from 350 pF to 175 pF, and a
capacitor may be added in parallel with
these two to raise the minimum capacitance
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from 22 pF to 160 pF. See Fig. 2. The series
capacitor is called a padder and the parallel
capacitor is called a trimmer.

The value of the trimmer should be
determined first. Its approximate value can
be found by subtracting the minimum
capacitance of the variable from the desired
minimum capacitance. Thus 160 pF minus
22 pF equals 138 pF for the trimmer. The
value of the series combination of the
variable at maximum capacitance and the
padder is equal to the total desired maxi
mum capacitance minus the trimmer capac
itance. Therefore 175 pF minus 138 pF
equals 37 pF for the combination of the
variable (set at 350 pF) and the padder. The
value of the padder may be found by the
formula: CI=CtC2/C2-Ct , where CI is the
padder, C2 is the variable, and Ct is the
desired total. This works out to 41 pF for
the padder.

Since the padder is only about twice the
value of the minimum capacitance of the
variable, it will have a noticeable affect on
the total minimum capacitance, making it
152 pF instead of the desired 160 pF. This
difference will be more than made up for,
however, when other parts of the circuit are
connected to the tuned circuit. Stray circuit
capacitance and the input or output capac
itance of the tube or transistor used will add
from 5 to 10 pF or more to the total
capacitance. At the higher frequencies this
becomes increasingly important, and should
be allowed for.

When building a circuit one stage at a
time, remember that when the following
stage is connected it will upset the output
tuning of the previous stage. It may be
helpful to connect a small value of capac
itance temporarily across a tuned circuit that
will later be connected to another stage.
When the other stage is connected you can
remove the capacitor. At high frequencies,
where the adjustment range may be small,
this may keep you from having to rewind
the coil.

A good type of capacitor to use for
trimmers and padders is the adjustable mica

Fig. 2. The 22 to 350 pf variable capacitor
is effectively changed to 152 to 175 pf by
the addition of two extra capacitors.
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DURA TOWER SALES
Box 322, Antjola, Indiana 46703
Phone 219 665·2901 Eves Only

For More I"formatlon on fhis low cost.
high qualify tower write

Designed specifically
for the Radio Amateur

• 60, 70, and 80 Foot Tiltover Towers

• No guys-All Models Self Supporting

• All W elded Construction Using 55,000
PSI Heavy Wall Steel Tubing

• The Dura Tower Will Support Any
Quad or Tri Band Beam and SURVIVE
An 85 MPH Wind

• Erection Aids Will be Loaned Free
of Charge

• Financing Now Available

I have not mentioned circu it Q. This
q uantity is important in the output ci rcuit
of transmitters, in circuits where max imum
selec t ivity is important , and many ot her
places. However, in most simple low-power
circu its the Q may be safely ignored.

. . . KSLLI

u I O<;.... lJ.I .. _

" I added a linear. "

Name Ca ll

Righto •.. th at's 33c a copy for 73 when you buy it in three year batches. Figure
it out . 36 lovely issues of 73 for $12. Send cash, check, MO.

All subscriptions will start with the February issue unless otherwise
specified.

-----------------------------------------

compression type. These are small and inex
pensive, and come in sizes ranging from
about I pF to over 3000 pF. The minimum
to maximum capacitance ratios vary from
about 10 to 1 in the small sizes to about 2 to
) in the largest sizes. When using adjusta ble
capacitors set the high frequency limit with
the trim mer, and ' t he low freq uency limi t
with the padder. Since the adjust ments
affect one another they may have to be
repeated several ti mes. If maximum stability
is important, fixed silver mica or adj ustab le
air capacitors should be used.

THE DURA TOWER

ARE YOU PAYING 7Sc A COpy OR 33c1

Address

C ity State ,Zip _

Ir---I l prefer to be a subscriber $12 for three yea rs

o I am a cheap microscriber $ 6 for I very short year.

These rClte s are
valid world·wlde
unt il we w is. up .

73 MAGAZINE PETERBOROUGH. NEW HAMPSHIRE 03458
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TEST E UIPMENT
'IIi\IATUHE TEST L\UOHATOHY

Min i·AF Generato r for the laboratory o r ham work
bench . 10 to 100,000 H z in four bands, sine o r
square wave. World's smallest. 7Y2"X 3%"x 4" ,
2 lbs! Buil t -in AC power supply stabilized t o 0. 1%.
The ou tput is main tained at minimum distortion
and consta nt level with F ET oscil lato r and t hermo
ister and heavy inverse feedback .

\lndel 6803 AF Gen erator - ONLY 559.9 5

Tlu: day of th r ~n'o l hi~ /Ji", '(' of
I f'xI (',/lIi/JIlIt ',,1 ix l'" l . nuulo 1/ I1H'I1I -
(HT In' nuulrn trau istorizvd l'( , 11' .,,/

• •

('qlli/HIH'1l1. \O ll' a ccnu plrl » .... f'ni, ·( '
la!r. illdud;ll;! U1" and / t F ,>; ;;!" ul f!l ',u'r
ul orx. ;x built into a ('fl .>;" nlmu t thr
.' ;0'- oI1I1I old I 011 :

Mli\'IATUHE AF GEI\'EI{ATOH

•.'....... ...
'" -... ..,"... ~-".. .,.. .. ..... : ,' ',"

.", ".•

'1 .· •• · 111

AC V o ltme ter DC Vol tme ter
O hmmete r Mil liammeter
A F Signa l Generator A F Signal Generato r
R es ist ance Substi t u t ion Capaci ta nce Substi t u t ion
9 V DC Supply RF F ie ld Strength
Self Powered 7~"x 3J.4."x 3%" , 13f" tbs.
Thanks to transistors and printed circui ts you can
ho ld t h is complete lab in o ne hand . Not lo ng ago
th is w ould have been a w hole shel f f ull o f t est eq
uip ment . 455 kHz gene rato r f or aligning IF 's, 400
Hz genera to r f or aud io ci rcui ts. Plus a norma l YOM
and R & C substi tution. Field St rength meter for
tuning transm itters. Everything in o ne small box!
Model SE-400 Mini-Lao - ONLY $ 25.00

THAi\SISTOH POWER SUPPLY

~1I1\')'\TUHE

SIG i\' AL
THACEH

T his is by far t he
single m ost valuable
p iece of t est equ ip
me nt for serv icing
receivers and audio
equ ipment. Built in
m eter f or measuring
gain of each st age
und er t est . Easy to
f ind weak o r defect
ive stages. Output
speak er built in o r
to V TVM or scope.
No line cord since i t
is self powered.

Model SE-350 Signal Tracer-ON LY $22.50

Buy OGP Miniature Test Equipment from
Your Local Distributor or Order Direct Mail
from REO LINE CO. JAFFREY, NH 03452
Please allow a little extra for postage charges.
Distributors: Write for our distributor prices
Manufacturers Reps: We need you - Write

P.O. Box 431
JAFFREY, NH

03452
_.:~

;'I,lit m-CO.

Model SE-100 Power Supply-ONLY 516.95

ill: III1III1-. . ~--

Wor t h its we ight in batteries. Invaluable for test ing
transistorized or l C gear. Saves its price in batteri es
for long range operation of radios, casset t e tape re
co rders. etc. 0-20 VDC @ 150-200 mAo M etered
and regu lated .
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theCUBEX

/

WORLD 0SLBUREAU
5200 Panama Ave.

Richmond, Calif. U.S.A. 94804
Attention Hams USA. Canada and Mexico
Yes. we mean just what we~-at last a QSL
bureau to handle OSLs for Os within your
own country.
Attention Hams outside USA, Canada and
Mexico (and SWLs anywhere). Please send us
yo ur OSLs for delivery anywhere-same rates
as listed a bove.
Attention Radio Clubs. Here is a way to in
crease attendance at your club meetings. On
application we will send OSLs received for
your members to you for distribution at meet
Inqs. Also special plan at reduced cost for out
gomg OSLs from clubs available, Send for de
tails.

To handle aJ1 your OSLs. whether for next door.
the next state. the next country or anywhere!
No spec ial membership fees. coupons. or rules;
Just:
3d each for QSLs for USA, Canada or
MeXICO.
4¢ each for QSLs for any other place in
the world.
Just bundle them up (please arrange alphabet
ically) and mail to :

QUAD KHS

NEW 0SL BUREAU

CUBEX COMPANY
P.O. Box 131. Altadena. California 91001

Phone: (213) 798-8106

YOU CAN'T SAY " QUA D" BETTER THAN "CUBEX"

"CHOICE OF THE OX KINGS"

2 ELEMENT-3 BAND KIT SPECIAL
CONTENTS

• 8 Fiberglass Arms-skyblue color ONLY

• 2 End Spiders (l pc. castings) $59.95• 1 Boom/Mast Coupler-h.d.
a lu min um

• 16 Wraplock Spreader Arm Clamps Add $3.$0 for PPD
• 1 CUBEX QUAD Instruction Manual frt. Cont. U.S.

2-3-4 or m ore element Quads available
Writ e f or FREE BROCHURE 'G' .. Price List

SSB Escalator - Part II
Since the origi nal article on rf SSB speech

clipping appea red in 73 Magazine (p. 16 ,
Dec., ' 66 ), I have received a number of in
quiries relative to the construction of the
clipper unit.

Resisto rs R3 and R4 in Fig. 1 should be
interchanged ( this was a printer's erro r) . Re
place the 300n cathode resistor of V2 with
one of 68n and the 47k screen resistor with
o ne of 20k . At the grid input of V I the 12k
resistor is omitted and a 140 pF APC vari
able capacitor is substituted for t he fixed
180 pF condenser for maximum tuning of
the signal. Mount the mechanical filter to p
side with its midpoint baffle shield o mitted 
an original but later-proved unnecessary
precaution.

It is important tha t the filter employed
be ident ical to the o ne in the exciter unit.
If t he carrier frequency is not down o n the
filter skirt at or very close to that in t he ex
citer unit, one of two undesirable things will
take place : ei the r t he lo wer vo ice freq uen
cies will be ou t o f range of the passband and
the audio will sound tinny, o r insufficient
sideband rejection of the lower clipped voice
frequencies will occur with unwan ted , newly
generated freq uencies. It may be prefe rable
to extract t he rf signal a t t he ou tpu t of the
balanced modulator rather than at the out
put of the following if stage. In place of the
original Millen if t ransfo rmer, T I, try -a less
ex pe nsive o ne ; T 2 may be a Miller 9 12-C4
if transformer . The.O I mfd coupling con
denser in the seco ndary lead of T2 may be
left out.

T he power supply ca n be pla ced on the
same chassis with the clipper unit although
a larger chassis, of course, will be req uired.
Any power supply system tha t will deliver
from 30 to 50 rnA at a regula ted vo ltage of
105 to 150V will be satisfactory.

The following simplificat ions may be
made : Omit the sub-miniature switch, SI ,
and ru n t he t wo RG-1 74/ U coax input and
out pu t leads directly to the two jacks men
tio ned in the paper. A short coax-cabled
jumper between the two jacks will rest ore
t he original exciter operation , Omit both
the no-clip gain control and t he DPDT
switch, 52. Simply rel y o n the clip level
control t o adjust the amount of rf clipping.

If excessive hum is encountered when
clipping, it may, unfortunately , be necessary
to shield the exciter 's audio input stage.

Louis Berman, K6BW
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PIONEER aOQR

-e

Pioneer 300R Audio
Frequency Standard

The Pion eer 300 R is a highl y stable secon
cary frequency standa rd of co mpletely so lid
state design, using quartz resona tors for sta
bilit y. It functions as a tone receiver o r to ne
transmitter. T he stability is .005% and
switching allows selection of up to three stan
dard frequen cies. It provides a built-in a tt en
uator for receive applica tions.

It ca n be used in the recei ve mode for
calibra t ing oscillato rs directly wit hout the use
o f an oscilloscope or o ther indicat ing device
normally needed with a standa rd to indicate
zero beat. It is an indispensab le piece of
eq uipme nt for RTTY , and a valuable ca libra
tor for oscillat o rs, oscilloscopes, and bridges.
Accurate inductance and ca pac ita nce mea
surements ca n be made using th is precisio n
so urce. To guaran tee stability over a wide
range of tern peratures. the resonators arc kept
at a nearly constant temperat ure in an insul
ated and shielded oven . The oven comes as a
sealed unit with desired reso nato rs incl uded

SQUEEZE ACTION TOOL
A MUST FOR THE MECHANIC

..-----0:::-------
OIlA C TIOIU l
".'1~ Il TS

;.J
PRODUCTS

.......", '---' -"

NEW

Heath 2 Meter Transceiver
The lat est in a gro wing line o f " single

banders" has co me o ut o f the Heath Com
pany. This new unit, the model IlW-1 7,
covers the amateur two meter band and also
has facili t ies for the MA RS and CAP fre
quencies. Crystal co nt rolled, the ou tput is
about 10 watts AM .

The dual-conversion so lid sta te receiver
has I microvolt sensit ivity and featu res a pre
aligned F ET tuner, ANL, Sq ue lch, "Spot"
funct ion, lighted dial and a relative power,
ou tput meter. It comes with a built -in AC
power supply and microphone. The DC sup
ply for mobile o perat ion is optional at
$24.95 . Priced at $ 129. 95, this is a best buy
item. For further information , write Heath
Company, Benton Harbor, Michigan 490 22 .

SQUEEZE ACTION RATCHET WRENCH
F ulfills the requi rements of p rofessional

and home mechanics. In hard to reach areas,
turn ing is accomp lished b v m erely' squeez
ing spring loaded scissor type handle. Where
thoro is more room it can he operated like
a conventional ratl"heting box wrench. F or
reverse action, just turn the tool 0\"('... Box
socket is J~". T welve hex insert s ran ge from
~-I" thru ~'~H" .md mill imet ers from 6 mill thru
11 mm . A rubher frict ion lock keeps the
iusr -rt firml y ill position. Ret ail B I:25)'~.

FIll' further in form a tion contact T I lE
.1 .\Y T IIO\ IAS CO\ lpA"Y, 117 West Ox
ford Street, Dept. ~1.~1.-5 . Chu b Vista,
California D.20 II.
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inside. Additional frequencies may be ob
tained fo r $35 each.

For further information write Pioneer El
ectronics, 738 Pacific St., San Luis Obispo,
California 9340 I .

Linear Systems, Inc.
David C. Thompson, President of Linear

Systems, Inc ., has announced the elect ion of
David K. Bradley as Vice President, Ma rketing
for the firm . Mr . Bradley previously was Na
tional Sales Manager for the SBE line of ama
teur radio products at Ray t heo n Company.
South San Francisco, California . He has been
active on several EIA co mmittees in the ama
teur and citizens band business. Mr. Bradley
is well known in the amateur radio fraternity
and has the amateur license W6CUB. Prior to
joining Raytheon, Mr. Bradley owned and op
erated an amateur radio distributorship in
Northern California. Mr. Thom pson stated that
Mr. Bradley brings a unique combination of
technical and marketing experience to the com
pa ny . This capability fi ts the needs of Linear
Systems, Inc., which Mr. Thompson sta ted
plans to become a broad based communications
company .

Optiftex
Fiber optics is that ligh t-p ip ing idea you

have been reading about sometimes over
the past few years. I B.\1 uses fiber op tic de
vices to pipe ligh t to convenien t corners of
thei r curd -read ing m achines, eliminating
many individual lamp assemblies. Xow the
idea is appearing in service gear.

MAY 1969

Amcrtest Products' hand y litt le lamp con
sists of a conventional penligh t p lus a flexible
fiber optic cab le. T he cab le rea llv is flexible
enough to tie into knots. It's a nonconductor.
too, so that you ca n poke it into live cir
cuits and assemblies without concern about
new unwanted connect ions inside the gear
or out to the rea l world, includ ing your
self. Just righ t for gett ing some ligh t into
those dark corners.

Suggested list price on the Opt iflex lamp
is 84 .6;3. For add itional da ta inqu ire at your
d ealer's, or write to Amertest Products Corp.,
]-44-27 Jamaica Ave. , Jam aica, L.I .• N" .Y.
11 43.5.

AMD Microphone
]f you are interested ill ou tdoor amateur

operating, serious on-loca tion tape record
ing, in speech work, or public speaking ap
plications, here is a m icrophone that may
well be a Best Buy.

Since it is a cardioid microphone it has
a strong null toward the cable-attachment
end . T his avoids crowd noise p roblems, and
greatly alleviates the nuisance of audio feed
back in public address applications.

F or ou tdoor tape recording and amateur
operating, its built-in windscreen styling re
duces or eliminates the need for the fre
quen tly-seen large p last ic foam cover. And
the microphone's 100 to 12,000 li z response
is adequate for all speech and some musical
applications.

Special connector wiring in the micro
phone stem offers the user a choice of 600
ohm impedance ( -73 dh sensit ivity) or 50K
ohm impedance (-54 db sens itivity.) It has
an on-off switch, and comes with 20 feet of
cable with a standard phone plug , and a
swivel microphone stand connector.

Priced at $13.95 retail, from A~ID Elec
tronics, 663 Dowel Ave., Elizabeth , " .J.
0i201.

FCC Recognizes
Thailand-Almost

The FCC has announced tha t it is
now permissable to contact stations in
T hailand using U.S. calls/ HS. Commun
ications are st ill prohibited with the HS
prefix stations.
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Adapting A

System

Mobile Antenna

or TfLcation Use

-
••

•

a hacksaw. File away the burrs at both ends,
then brighten up the metal inside one end of
the conduit so it will take solder.

File the edges off the head of a 3/8" -24x
I" bolt, and a 3/8"-24 nut so they will fit
snugly into the conduit . Thread the nut onto
the bolt, leaving W' of the bolt extending.
Tin the bolt and nut, then slip them into the
conduit with the nut flush with the end of
the conduit. Solder them in place. This form s
the means of attaching the resonators to the
whip.

The whip must be insulated from the base.
This is done using a Jh" to Y2" plastic water
pipe coupling. Cut a short piece of conduit ,
around three inches long. Clamp this in a
vise and warm with a torch until you can force
the plastic coupling in . Quickly cool the as
sembly , lest the heat distort the coupling. Do
the same with the bottom of the whip, so
when finished you have the plastic coupling
(our "insulator") between the whip and
stub. The plastic coupling will most likely
slip out of the conduit, and epoxy cement
or "pop" rivets can be used to make the joint
more permanent.

Antenna set up in front yard of author's home for
SWA measurements. Additional ground was re
quired for 40-meter operation.

o

DO.... cw_
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Bud Michaels, WB2WYO
510 High Street
Victor, New York 14564

A last-minute decision to take a rig along
on vacation left me with the problem of what
to use for an antenna. We would be moving
from campsite to campsite every few days, so
my inherent laziness precluded an elaborate
antenna system. Likewise, I didn't have much
enthusiasm for disturbing three years' accurn
mulation of rust and crud to dismantle a mo
bile whip antenna, offered by a friend, along
with a complete set of resonators.

After much consideration, the mobile sys
tem seemed the most practical, and I accept
ed the loan of the resonators, but struck out
on my own to devise a whip and base; one
that would allow me to use the resonators,
yet not necessitate tying the car down at the
campsite.

The problem was solved using EMT elec
trical conduit. A whip, base and supports/
radials were made using Y2" diameter conduit
and a square junction box. The whole affair
cost less than $5 .00 and proved to be a truly
effective and simple antenna system. In fact ,
I'm collecting my own set of resonators in an
ticipation of next year's vacation.
Making the Whip

Cut a piece of Y2" diameter conduit to
54" . (This dimension is for Newtronics reson
ators. For other resonators, rely on manufac
turer's specs or measure a friend's antenna.)
A pipe cutter does a neater and faster job than

..... -...- -
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I fo und it more convenient t o attach an
50-239 connector so tha t t he coax cable
could be mo re easily connected. Details are
given for making a bracket to mount the con
nector. (Nat urally, this idea ca rn e after vaca-

End v iew of w hip showing t he 3/8-2 4 bolt which
sc rews into mobi l e-an ten na r esonator s.

t ion!) The center wire from the co nnector
is soldered to t he co nd ui t thro ugh a ho le
made for the purpose. If you do not wish to
use a connector, the coax can be soldered
directly to th e whip ; the shield being soldered
to the stub.
Base

The base is made from a 4" square elec
trical junct ion box. Be sure to use one with
12" kn ockouts. Five 'lS:" conduit co nnectors
are screwed into th e kn ockout holes, as
shown, wit h their screw heads fac ing upwards.
Don't overlook this simple point, otherwise,
it will be aw kward to disassemble the anten
na for tak e-down. Here 's another bit of
hind sight : the top of the junction box is not
too sturdy, owing to the knockouts stamped
in the metal. Make a plate to fit over the top,
as shown in the illust ration. Screw or rivet
this reinforcing plate to the box, then install
the center co nnector . You will find this ar
ran gement holds up much be tter, especially
if you anticipate small boys will be using your
antenna for a " May pole ."
Support-Radials

The four su pports/ radials are made from
five foot lengths o f cond uit. F ive feet is a
conve nient length to carry. and two can be
cut from o ne 1O-foot len gth of conduit (stan
dard length). Don't make them any short er,
or mechanical stabili ty and antenna radiation
will suffer . If you can make t hem longer , so
much the be tter; especiaily if you intend
doing any work on the 80 and 40 meter
bands.
Setting Up

Using the antenna system is simplicity it-
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self. Place the fo ur radials into the connec
tors and tighten the screws securely, yet not
enough to defo rm the conduit. Attach the
whip to the center connector , then screw t he
reso na tor to the to p o f the whip. Foilow the
manufacturer's ins t ruct ions fo r adjus ting the
resonator to the lowest swr. 1 did have troub
le bringing the swr down on the 75 meter re
sonator, due to poor ground co nditions. (Af
ter all, five foot long radials at 7S meters is a
joke !) The problem was relieved so mewhat
foilowi ng a suggestion by WA 2AOD : use
kitchen aluminum foil swiped from the XYL
to increase the ground plane . Four I S' long
st rips placed under the radials helped get my
signal out with acce ptable performan ce.

Some Other Ideas
The success of this arrange ment prompted

me to do some ex perimenting after we
returned home. Using the sa me base. 1 made
an 18' vertical antenna using one 10' section
of co nduit , joined with a regular Vz"-to-'lS:"
coupling. The antenna was base loaded with
a coil. While the junction of the t wo lengths
of conduit was not the strongest, I did man
age to keep the antenna u p all weekend and
worked quite a few stations on 80 and 40
meter CWo (This, by the way, was done after
the junction bo x top was reinfo rced as des
cribed above.) As a practical limit , it see ms
that 20 ' is the maximum height fo r co nduit
"verticals" because of the lack of rigidity at
the joints. If you could co me up wit h a
st ronger joint , I imagine these might serve
admirably for field day use, with a minimum
of guy ing.

...WB2WYO
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LETTERS
This is in response to your letter of February

19 , 1969, concerning the implementation of the
second phase of the incentive licensing frequency
reservations. In esta blish ing the t ime schedu le fo r
the reserva tions of frequencies in Docket 159 28.
the Commission states tha t "Notwithstand ing th is
schedule, the Commission in te nds care ful review
and if it is determined tha t there is insufficient oc
cupancy of any par t of the reserved freque ncy seg
ments. then the effec tive da te of the implementa
tion date will necessa rily be stayed in whole or in
part , as ap propria te." T his sta teme nt has been re
iterated in a number of Commissio n ac tions since
the de te rm ina t ion in Docke t 159 28.

A peti tion ( RM 1393) is on file req uesting the
Commissio n to rescind that por tion of Docket
15928 which would reserve additional freq uencies
in th e 7 Mc/s and 14 Mc/s bands for Ex tra Class
licensees. As previously stated, the Commission will
revi ew the occupancy of the segments now reserved
and determ ine, prior to the November 22, 1969,
schedu led date fo r implementation of the second
frequency reservation, whether additional reserva
tions are jus tified.

James E. Barr
Chief, Safety and Special Radio Services Bureau

F .C.C.

Say Wayne , I just picked up 73 a nd liked very
much your thoughts on incen tive licensing. You r
positive approach to this and other matte rs merits
careful atten tion. I also, of course, no te you r con
t inu ing license study ar tic les. which arc by far the
best that have appeared in ha m publica t ions. I
have been helping some hams with so me of the ba
sics for their lice nses (I hope) and you r articles
have saved me some time of having to go into Ter
man or the ARRL hand book, etc. T ha nks to yo u
and your staff for publish ing these art icles and not
just questions and answe rs as have some of the other
magazmes.

Incidently, you ment ion o the r mags say ing
th ings about 73 ; yes, I have read these and star ted
adding cer ta in th ings up; in fact , I went back several
years in the various ham magazines an d read about
wha t is and was goi ng on. You are right and they
arc wro ng. Say, Wayne, do teU us all about the
IAR U, CQ, and other things that the amateu rs are
anxiously waiting to hear abo ut. Don 't be too
harsh on the ARRL though, they are trying to do a
good job handling all that traffic and keeping the
nets on frequency and holding elec tio ns and parti
tion ing the fCC and stuff like tha t there.

Bob. W7JlU
Portland, Oregon

I conside r 73 to be one of the fin est magazines
in the amateu r radi o field , or indeed, in any field.
This is about the fourt h yea r I have been read ing 73
regularly and I have thoroughly enjoyed each and
every Issue.

In comparison to the tcchnistic pla titude that is
QST and the art istic mediocrity that is CO, 73, like
the fa rmer, is outs ta ndi ng in its field . Yo u have
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managed to keep a sense of humo r thro ughou t
these times of peril for amateur rad io in gene ral.
This is cer tainly a relief from the com petit ion who
feel that they can be d ry and serio us for 11 months
o u t of the year if they make it up with a whopping
April issue.

In summa ry , then, I think 73 is the greatest,
and I since rely ho pe it ca n stay tha t wa y for many
yea rs to come. Above all, I can only hope an d pray
that your idea that ham rad io is / un will have a re
birth among the elcctronis tic and scicn tis tic types
who 've pervaded the radiophonic wo rld recen tly.
My ama teur Ex t ra Class license no twithst andi ng,
I'd rather chew the rag about music, gi rls, polit ics,
or Uf-O's than build my own self-neu tralized class
AB2 variable-prebl e am pli fi er module with limited
fidelity sideband autonizer.

Lon J . Berman, WB21Wl/2

Open Letter
If you did no t read Wayne Gree n's excellent

edi torial in March 73 Magazine, you should have!
It was timely, point ed and full of meat !

Amateur Radio grea tly needs the sho t in the
a rm that a well-cond ucted Public Relations pro
gram could give-provided that the PR people are
prope rly "Ama teur-Radio-orien ted !" ARRL des
perately needs a better image with the Radio Ama
teur, with the public and most of all with the U.S.
Government, to whom we owe our very existe nce
and cont inue nce!

Wayne mentioned cer tain writers and a cartoon
ist who could hel p. There are many qualified writ
ers in the field who could and would cont ribu te
articles and mate rial to this endeavor, given the
sligh test opportuni ty-and acceptance by edi to rs.

The capable Ray Meyers, \V6MLZ , it has been
reported, offe red to serve ARRL as its PR man.
for the customary $ 1 a year, plus normal opera ting
expenses. Ray's q ualifications need not be di scus
sed here-they are completely adequate , and his
devotion to Amateur Radio is well known through
many years of ded icated service as a writer, lecturer,
Director of ARRL, and columnist. Ray's generous
offe r was spurned by AR RL. Why?

ARR L's feeble attempts at PR have been through
NON-licensed-Amateur personnel. Alt hough Don
Waters did a commendab le job on his reporting of
ARRL's status - it lacked the touch of a genuine
Amateur. fight ing for his own hobby.

This writer urges YOU to im mediately con tac t
you r AR RL Director, by telephone or ma il, and
demand that ARR L institu te a program of PR,
with a "man in Wash ington" (a legalized ham
lobbyist) without delay. Let there be no referral to
a committee o r a "study by the Secre tary to deter
mine the need" o r o ther typical procedu ral jazz by
the ARRL Board . Dema nd that the Directors, at
this meeting, se t up such a program and that they
follow through to see that it is done. As Green
says. it may al ready be too la te, bu t the effor t must
be made. Take ac tion now!

In reference to Wayn e Green's mention of band
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occupancy, a complete study should be made, by
ARRL (or someone concerned with the progress
and growth of Amateur Radio) to determine what
changes are necessary and vital in regard to band
usage. In the opinion of this writer, (a consistently
active ham for 49 hears) the CW bands are loaded
when contests are on- and pretty empty at other
times. The VHF bands are consistently empty, ex
cept during " openings" or contests. Ten meters,
formerly the work horse of casual rag chewers,
shows little occupancy now. Such an occupancy
study, plus recommendations, both qualWed and
studied - to FCC- should result in changes, even
though temporary, that would raise the occupancy
of our empty bands segments and reduce the QRM
in the other sections.

There is nothing sacred about FCC regulations.
They can and should be changed when the need
arises and without long delays, hearings and other
proceedings.

ARRL should have a better relationship with
FCC and he able to advise FCC when and how the
band segments should be changed and redeployed!
No one is served by holding to long usage concepts
of the bands when it is obvious to any active ham
that changes are desperately needed.

On this point, why are so many licensees who are
now permitted to utilize the "restricted" segments,
still holding forth in the cluttered-up sections?

A. David Middelton. W7ZC
Former ARRL Director

With reference to certain aspects of the "de
W2 NSD/l " article in your March issue, you may be
interested in the following information.

In the April 1967 QST, there appeared a re
quest that members advise their Directors with re
spect to their opinions on (1) dues; (2) freeloaders ;
(3 ) docket 15928 ; (4) by-laws; (5) CB liaison. I
wrote my Director, Gil Crossley, and sent copies to
the then vice-Director and to Harry Dannals, Hud
son Division Director, since I had a permanent QTH
at my boyhood home in that area.

My letter. in part , read: "Final item -amateur
radio must have adequate representation in Washing
ton. Maybe "lobby" is a nasty word to some, but
it is a recognized procedure. We desperately need
it, both for our protection and advancement. I
spent many years in Washington as an industrial
representative, and I know how much the right word
in the right ear at the right time can accomplish.
Please have this considered."

I had no reply from either Harry or the Y-D, at
that time W3KT, but I received a very nice note
from Gil, which read, in part: " Relative to repre
sentation in Washington -that is very well taken
care of, with amateurs in the different departments
of the government and legislative halls. What I am
saying is not generally taken by many amateurs
but things can't happen without our knowing it at
once. I certainly felt the same before I was on the
Board. For example, Bob Booth our legal advisor
is president of the legal organization that practices
before the FCC. To have a so-called lobby, it would
have to be registered and we would likely lose our
tax exempt statis." (Sic)

Now, it seems to me that he simply does not un
derstand what a lobbyist does, in the sense of the
scope of the job beyond collection of information.
So, I wonder if the other Directors may not like
wise lack that understanding? If so, how can the
question possibly receive adequate consideration?
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Also , I thought that the ta x-exempt ion matter
might be o f interest to you. In a ny even t, I don 't
recall that "lobbyi ng," in an y con tex t. was consid·
crcd at the subseq ue nt Board of Direc tors meeting.

AI Smith, W2AFJ/K32MS
Doylestown, Pennsylvan ia

Li ke you say. the ru sh to b .. tra Class d oesn 't
seem to have materialized ; th is is going to crowd
hell o ut o f the segme nts assigned to Genera l Class.
I have talked wi th holders o f Ext ra Class tick ets
and they tell me that most. if not all. their cron ies
arc Gene ral Class; therefore, they will be using the
upper segmen ts in order to ch at with them. This is
go ing to give ou r frie nd , Chop Chop, a chance to
say the Extra Class segme n ts arc not being ut ilized
to an y great ex tent, so, like II meters, we may ex
pect to lose that port ion of the ba nd to o t her scr
vices. Those Extra Class ticke ts sho u ld have been
allowed to lise a pa rt o f the CW por tion for phone.
Then, maybe there would have been a bit more
incentive, nich t wahr?

Bert Berthelsen, W5101
Ormond Beach, Florida

I appreciate th e FB job o n yo ur Ad vanced theory
articl es-and now the Ex tra. Many tnx!

Guys older in years (b ut not o ld ti mers 10 Ham
Radio) suc h as myself, need this st uff in terpreted
and writte n as you are doing.

Bill , WA8AME
(Now Advanced Class!)

73 is excellen t. no rubbish y paddi ng (i.c ., OX
reports). Please keep up the goo d wo rk ! O ver in
the U.K., we fi nd it very d ifficult to find practical
articles o n the ad vanced semi-cond uc to r devices,
i.c .. I.C: s an d FET's etc., so yo ur really great arti
cles arc ap precia ted . A cou ple of years ago , I sub
sc ribed to QST . b ut in o ne fu ll yea r, I perso nally
found o nly o ne article (on Ferrite Toroids) of real
value, and need less to say, you had already co vered
them (and better) six months ea rlier!! Yes! I guess
I'm sold o n 73.

73 and all the best fo r 1969 .
Chas.93RNV

Cheshire , England

I fir st we nt on the air wi th the call 2-KJ in
Brooklyn. N.Y.. in 191 9 , and have been on a nd o ff
ever since. In almost fifty-years o f ham act ivity, I
have never encoun te red a situa tion suc h as no w ex
ists in Phoen ix, Ari zona, o n t he twen t y mete r ba nd ,
approx imately 14 .340 MH z.

T ime afte r time. I have heard K7GR U come on
and crea te wha t ap pears to be de liberat e in terfer
ence. Very ofte n he in te rfe res wit h the operation
of the Coast G uard Net try ing to run overseas wel
fa re traffic ; he indulges in invective and name cal
li ng. li e set tles down on Q50's in progress and
talks of his technical excellence and the effic iency
of h is equipment ye t his signal is often te n kHz
wid e. There is mo re but thi s is enough to give you
my thoughts on th e ma tter. If anyone ever tri ed to
give amateu r radio a bad name, it is he .

A. R. Taylor, WA5WMJ
Gravette, Arkansas

Every project that I have b uilt from "73" Mag·
azine has worked t he fi rst time. Ca n't say t he same
fo r any o t her magazine . The best one of all was
" A Beginne r' s Receiver," 73 J une 196 3.

I would also like to see a BC-454 o r BC-45 5 con
version to 14 MH z to 17 MH z o r 15 MHz to 18
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~ I H l . Maybe SCHne reader wou ld fo rward h i" con
version to me'?

I beli eve you have the best magazi ne going.
Maybe Playbo y is better. bu t the y do n' t have 10 0

many radio art icles.
Dick Hey dt

P.O. Bo x 222
East Granby . Conn. 06026

Just a word o f appreci ation fo r the series o n the
Advanced Class. Recently a friend of mine called
to say that he was goi ng to Kansas City in abou t a
week to try for the Extra license and suggested that
I go along and t ry fo r the Advanced . I did an in ten
sive st udy using the series from 73 and passed with
few errors. The series was interesting, (unusual fo r
suc h a technical subjec t) well-writt en. and very
practical. I am loo king forwa rd to the Ex t ra Class
scnes.

Horton Presley. Kg HVK
Ottawa, Kansas

7 3 ca me in late thi s mo n th and I miss the lett ers
fr o m you r readers.

I believe your graphs show ing t he nega t ive re
su lts o f incentive licensing o nly proves my con te n
tio n tha t the majority of US ama te u rs do not ap
p rove of thi s and are not go ing to sup por t it. T hey
feel as I do, the o nly wa y now to defeat it is to ig
nore it and the FCC will in t he ncar fut ure rescind
it .

They know it was instigat ed by a small selfish
gro up that had undue infl uence with the FCC
through the ARRL for the express pu rpose o f
giving themselves an advantage of Q R M free opera
ting frequencies.

The vast majorit y of ama teurs that have ca reful
Iy thought this issue o ut kno w that passing the ad
vanced and ext ra class exa ms will no t acco mplish
a ny better operating practices o r will it clean up
the violations being practiced on our bands. So it
has no useful purpose .

You have the wrong att itude Way ne. La ws can
be cha nged-remember prohibition?

The FCC said they would review the problem
aft er it had been in use and would if th e freq ue n
cies we re not used sufficien tly rescind it. Certa inly
o nly 6 000 ama te urs ou t o f a q uarter o f a million
doc s not constit ute a sufficient num ber to j us ti fy
any specia l frequencies assigned to t hem . 50 t he
majority o f ama teurs ha ve in my o pin ion decided
th is was unjustly fo rced upo n the m and th ut the on
Iy way now to defeat it is to resign fro m the AI{R L
a nd refuse to take the new test s in protest a nd to
hope the FCC will sec th e mista ke they have made.

The FCC has unfairl y di scrimi nated aga inst the
CW operator. They now make him take the most
complex t heory tes ts (both Advanced a nd Extra)
when he is using the simples t o f eq uip men t. jus t to
get the full use o f the CW freq uencie s he is or was
assigned . I am a CW man.

This irresponsible actio n o f the ARRL has ac
co mplished o nly one th ing and th at is it has em
phasized to the commerc ial inte res ts and to the
forth co ming conve nt ion of frequency alloca tion"
that the ama te ur bands arc too large and that the
ama te ur can affo rd to lose some of h is frequ encies
becau se the AR R L feels the great majo rit y o f ama
teu rs can be forced into a muc h smalle r segment of
the bands that we now ho ld . This is the in terpre
t ation the commercial interests will give to th is and
use it against the ama teur freq uency assignmen ts.

I was a member of the ARRL back in the early

73 MAGAZI NE



•

,

,•• •

ARCTURUS .ELECTRONICS CORP.
50:Z·:Z:Z"d St. • U"I... City, N.J . 07017 Dapt.M13''''_a::ZOl-UN 4-5161

Ver-r-r-y lnter-r-r-estinq Bar-gains! ! !
Send for our ver-r -r -r-v lmer-t-r-estinq 68 page
Cd ta log ! ! ! _2si (Free with an order ! ! ! J

Mini -Box Heat Sinks
M ade o f gold anodized alumi
num . D esi gned for transistor
ign i t ion systems. rr ts the ver y
best. I nside dimension s are 1 %
wide x 3 -5/ 8 long x 2-3/8 h i$lh.
2 shelves inside f or m ounting
transi st ors & d iodes. Brand new
with hardware. Use it in your

~eH~S.~ ~!~~.~..t ~...~~~~ . .j.~ . .~~~.~ . ~.~~~$2~~O~1o~~:id.
Noise Cancelling Microphone .. 2 for $1 .00 P.P.

Late government issue. . MX5 1 UR
noise cancelli ng bandwid t h l imit·
ed ca rbon micropho ne. O r ig i nal 
l y u sed o n b o o m in front o f pilots
h elm et . This mic ro p hone Is excel
len t fo r use where co mrnunlca
tions must be mainta ined even at
high ambient noise levels. Includ

ed is a schematic showin9 p roper way t o bias
microphone i n t ransisto r Ci rcui t s. A lso included
is t wo t ransisto r amplifier c irc u i t . Capab le of
driving speakers. B rand n ew and in original
packaging recen t manufac t u re. A t t h e ast ou nd 
109 low price of 2 fo r $ 1.00 . .. NCM 2 fo r $ 1.0 0
Postage Paid.

t 700 transistor types at 39t each.
4 0 watt germanium power transistOrl sam e a s Oelco

501 2N278 (etc.). Cat, 3 49, 594! e ach.
Color 'Tv cart r id ge fo c us rectifier 6.5 k v. Used In

every color T V . Cat : CF R ·2 0. 79t each.
Motorola 2500 m a o a t 1000 c sv. high VOlta ge/cu r

rent ep o x y si licon rectlfiee, axia l le ads. Cat ,
HEP-170, 4 94! each.

2 Printed circuit I.F . trensformersk~ lug. 4 5 5 kc in ·
put and o utpu t . Cat: 19 U1:tP4. 994! each.

RCA U HF t ransllto r typa T V tune rs, K R K ·t20
( Ionll·shaftl. Cat, U HF ·20 . K R K· 120 t snort
shaft ). Cat, UH F ·2 1. eac h $4 .98 .

R C A V HF t ransisto r t y p e T V tune rs. KRK·t46 .
Cat' VHF ·74 , $9.99 each.

Tra ns ist orized UHF tuners used In 19 6 5 to 19 6 7
TV se'rs made by Admiral. RCA . Motorola. etc.
Removable geanng may varr f rom ona make to
a notha r . Need o n ly 12 11'0 t s DC t o fu nct io n .
No. fil ament voltage needed . Easy replacem ent
u nits. Cat : UH F·567 . $ 4 .95.

U HF T u ner o r ij:l in e l un its as u se d in T V sets such as
RCA . Adm iral. etc.• coveri ng cha n ne ll 14 t h ru
82. as part no. 9 4 D t 73 ·2 . Complete w it h tu b e .
Dnve gearing is ramovable. Can be used in most
sets. Cat , UHF -3 . $4.9 5 .

Colo r yokes. 7 0 dagree'S fOf all a round color C AT's.
Cat, XRC 70. $1 2 .9 5 . 9 0 degrees for a ll eee
tangu la r 19 to 25" color C RT's , Cat: X RC ·90.
$12.95 .

Kit of 3 0 tested germ a niu m diodes. C at, 100. 99t.
Silicon rectifier.. octal based rep lac e ment for 5 AS4·

5AW4-5U4·:;,Y3·5T 4 ·SV4 ·5Z4. W ith d iagra m .
Cat, Reet· 1 994! each.

7 " , 90 degrees TV bench test: picture tube with .d-
apter . No ion t rap needed . Cat: 78...7 .
$7.99.

Tu b e cartons 6 AU6 etc.• siz e . $2 .1 5 p e r 100 .
6S N7 etc .• s ize $2.5 5 per 100. 5U 4G B size
$2.95 per 100. 5 U4G size 3 4! each.

S end for complete f ree catalo g . Incl u d e 4 % o f ocr
la r value of o rder for pOstaga. $ 5 M INI MU M
ORDER. Canadian check . 8% dcuar diffe re n tial.

Coiled Cords 2 for $1.00 P.P.
Cord ex tends fro m 11 " t o
54" h eav y stranded conduct 
o rs of these cords makes t hem
ideal as microphone or tete
phone cords. El imin ate t h o se
t angl ed co rds that fray and
wear ou t in a short ti me.
Spade ter mina l and st ra in re
lief o n one end as shown .. KK
2 f or $ 1.00 Postage Paid .

B& FEnterpn"ses, Box 44, Hathorne, Ma 01937

20's and I knew Percy Maxim personally and I sure
liked the o ld man. He would no t have approved
this ac tion of the ARRL.

The AR RL knew they had made a mistake afte r
they made this proposa l but th ey were no t big en
ough to admit it and we nt alo ng with the hope the
IT C would have the good sense not to approve it .
This was proved by the futile way they have t ried
to ju stify and defend it eve n saying they did it just
to crea te a cont ro versy. How insane has an organiz
at ion to become before it is committed? T hey
don't have to be . they have committed suicide by
themselves - "Give a fool enough rope , etc:'

Wayne, fo r your information, th is incentive li
censing has do ne much harm in many ways . J
would like to mention a few instances that have
come to my attention. I have a local fr iend that
has been a ham for many, many years; he is sixty
years o ld and has been very active in the past in the
local radio club, on the TVI commi ttee, etc., and has
given man y hours of code and theory classes a nd
has man y local hams th at owe him for their tickets.
He has always been a general and is a retired dentist.
Well, he wen t to Miam i and took the Extra exam.
He passed the CW but failed the theo ry . This was
very emba rrassing to hi m and he has given up co m
pletely-I never hear him on the air anymore and he
gave me four big boxes of parts and eq uipment- the
conten ts of his ju nk box. You see, the ARR L has
caused us to lose a very fme amateur. This is just
one case I know abou t, there mus t be thousands of
o the rs that have just given up because of this ir res
ponsible ac t of the ARRL and the FCC. In the in
terest of ama teu r rad io , I think you should st ill
fight fo r the rescinding of this provision that has
been fo rced on us.

One of your arguments can be that ama teur
radio is truly world-wide and international and th at
it is unfair to the USA amateurs to be restricted by
special examination f ro m use of parts of the bands
that other count ries do not restrict . Amateur rad io
is internat io nal and t he rules should be in terna tion
al- this is only fair play.

For exa mple, thi s has bro ught about another
problem that of reciprocal licensing. We have here
in South Florida a lot of retired Canadian hams
that live here pe rmanently but because they are
Canadians, have their VE calls and the Ft. Lauder
dale, Fla., USA, address in the Canadian cal l book.
Now, with this incentive licensing that t hey do not
have in Canada they do not know wha t parts of the
bands they can use legally in the US. VE3Cl/W4
Heith Love tal ked with me abo ut this situa tion the
o ther day ; it affect s him . So you see , thi s unncces
sary ac t is causing many problems that did no t exist
before and have no need to exist now- it sho uld be
rescinded.

Needless to say, I am no longer a member of the
ARRL. An organization that willfully dis respects
the majority of its membership is not a democratic
o rganizatio n.

Many of those 6000 Ex tra Class are old timers
that grandfathered in and have no t been on the air
for man y years; we have several locally.

Wayne, I wonder what has hap pened to the o ld
steam in you-why has the fir e gone out? Have you
given up and jo ined the opposition? God help us!

George Taylor. W4PZS
1133 S.W, Fifth Place

Fort Lauderdale. Florida

In reference to you r de W2NSD/l editorial in
the J anuary issue. you should have a divorce vic-
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Each article published brings quite a mail bag
from interested hams seeking further information or
confirmation, not all of whom think to include an
SASE (o r even postage) . The 4-BTV evaluation ar
ticle netted me 22 such letters, mostly from peo ple
wanting to know if I really meant the antenna was
that good (one old timer in Iowa asked bluntly,
"What am I supposed to do with all that goddam
wire,"-he go t a polite repl y and a sketch of a pro
posed layout of the radials for his small lot. 'The
Gent rac' article has kept my mailb ox busy - one
from a missionary radio technician in the Amazon
jungle who was attempting to build a Gcntrac for
his work and needed some advice.

Peter lovelock, W6AJZ
Santa Monica. California

Kathleen Wilson, WASaOA
Net Manager

Handicappers Information Net

I would like to int rod uce a new and different
net-The Handicappers Information Net. This net is
now meeting Mondays, Wednesdays, and Fridays
from 2000 to 2100 GMT on 7270 kf-l z. Although
this is primarily a net for handicapped persons, all
amateurs are invited to participate. Our goals are to
aid handicapped persons in their daily personal pro
blems, to help handicapped amateurs advance their
class of license , and to interest and assist other han
dicapped people in obtaining an amateur license.

To make a success of OUT goals we need the help
of many amateurs. Volunteers are needed to help
set up stat ions for newly licensed handica pped ama
teurs and to give advice and e ncouragement to those
studying for their licenses. Many members have
donated various pieces of eq uipment while others
have offered the loan of equipment for use by han
dicapped members.

At the present time we are helping three future
members obtain their Novice licenses. In order to
help more we need your help. For further informa
tion, check into the net or con tact Otto HU~ins,

WA5TIK, Assistant Net Manager, L. E. "Gib' Gib
bins, W5PCN, Equipment Co-ordinator, Sandy
McDowell, W5QZY, or me .

This is a chance to give to o thers the pleasure of
ham radio that you now enjoy and of having the
personal satisfaction of knowing you have helped
others.

tim's net. I don't think you would have any trouble
in getting divorced people to talk . The QSO would
start: " Let me tell you about my case- it's differ
ent." This type of QSO would last for hours and
far into th e morning.

Your mention of missionaries on the ham bands
recalls to mind the fact that the Seventh-day Adven
tists (who were the cause of my troubles) did have
and probably still do have, Bible networks. I used
to get a kick o ut of listening to some unsusp ecting
ham joining the round table, and then gett ing the
drift of what was go ing on -pulling out but fast.

A psychiatrist once said that most marriages
were dull. I would challenge his sta te me nt and say
that most successfu l marriages are comfortable.
Marriages that are ex ci ting quite often become t ire
some and don't last too long.

So, perhaps QSO's are not so dull but comforta
ble and most hams like it that way.

George Parris. W6GHV
Founder & Executive Director

United States Divorce Ref orm. Inc.
Kenwood. California 95452
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SPECIAL PACKAGE OFFER : BC-645
T ransceiver. Dynamotor and a ll accessor
ies. inc lud ing mountings. UHF Antenna
Assemb lies. cont rol box. COmplete.
BRA ND NEW , : , $26.95
R-4/ARR-2 Receiver. 234·258 Mc., Tunable, Com-
plete with 11 tubes. Excell ent Used $5.95
BRAND NEW' includ ing dynamotor _ $9.95
ARC -S/T-23 TRA NSMITT ER 100-1 56 Mc.• includ
es tu bes : 2 ·832A, 2-1625.
BRAND NEW, wit h tubes a nd crystal $23.50
Used . less tubes _ _ _ $4.95
ARC ·5/R -28 REC EIVE R 2-meter superhet, 100
156 Mc in 4 crystal channels. complete wit h 10
tubes. excellent used $:?4.50

"LM" - NA VY FREQUENCY METER
less Calibration Book $24,95
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will pay you to
SEND 25__ for your copy -- Refunded with your
First Order!

BC-645 TRANSCEIVER. 15 t ubes, 43~
to 500 Mc. Easily adapted for 2 wi.JV
voice or code on Ham. Mobile, Tele·
vision El(penmental and Citizens' Bands,
With tubes. less power supply in factory
carton.
Brand new , $16.95
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In your interesting ar ticle on Tesla you mention
ed some references. Where? What did you do with
them?

Owen Thompson, WA4NXA

I never thought you'd ask. ..here th ey are...ed.

Prodigal Genius: The Life of Nikola Tesla, John J .
O'Neill, Ives Washburn, Inc. 1944.

Experiments with Alternate Currents of High Po
tential and High Freq uency, Nikola Tesla,
McGraw-Hill 1904.

Nikola Tesla: Lectures, Patents, Articles, NikoJa
Tesla Museum, Beograd, Yugoslavia 1956.

"Tesla's Oscilla tor and Other Inventions," Thomas
Commerford Martin, Century, April, 1895.

"The Tesla Steam Turbine:" Scientific American,
Sept. 30, 19 11.

"Nikola Tesla," Kenneth M. Swezey. Science, 16
May, 1958.

UMy Inventions," Nikola Tesla, Electrical Experi
menter, a series begun February, 1919.

" Some Personal Recollecti ons," Nikola Tesla, Scien
tific American , June 5, 1915.

"The Problem of Increasing Human Energy," Nikola
Tesla, Century, May, 1900.

"Nikola Testa- Last of the Pioneers?" Leland L.
Anderson, Journal of Engineering Education,
June, 1959.

It has been a number of years since I have writ
ten to you, nevertheless, I buy 73 and read de
W2NSD/l your editorials beat any o ther Ham Ra
dio magazine on the market from QST to them all.
I particu larly have enjoyed your excursion around
differents part of the globe. especially Europe. I
would like to call your attent ion to January' s issue
on page 100, European VHF , by Lee Grimes, who is
stat ioned there in Berlin. This article was one of
the best I ever read ; it was most informative. I am
sure that there are thousands of us who enjoyed this
ar ticle . The Edi torial Liberties in the February is
sue brought some snickers abou t the ARRL request
ing charac ter references from some other Hams in
order to renew your license or obtain a Ham license.
Your article on Nikola Testa and his contribution to
electronics was well appreciated ; however, I kn ow
I will never have the brains to pass th e Extra Class
exam. I am satisfied with th e small amount of the
frequency band that I'm allowed to opera te on.
I agree that the incentive deal didn't change the
picture one iota as far as I can see.

Kenneth Mahoney. K60PG

Reference is made to your letter o f 7 February
1969 concerning amateur radio opera t ions from
Navassa Island.

Navassa Island is a small, rocky island with sheer
sides ex tremely inhospitable in nature. It is unin
habited, lacks any source of potable water, and the
terrain is rough and broken. The only installation
on the island is an automated lighthou se maintained
by the Coast Guard . A landing can o nly be accom
plished from a small boa t and requires scaling a 40
foot Jacobs ladder, which is an especia lly hazardous
undertaking.

While we recognize that a well outfitted and
organized group could reduce the hazards of visi
ti ng Navassa to some extent, we would not be able
to supe rvise the operations proposed to the degree
tha t would be necessary to assure the reasonable
safety of the individuals concerned . Since the is
land is under the jurisdiction of the Coast Guard,
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BACK ISSUE GUNSMOKE !
30, count 'em 30 , stupendous tremendous
(more handbooks than magazines) fascinat
ing enormous devastating incredibly ener-
vating back issues of 73 .

ONLY $5.00
p ostp ai d w orldwide

Yes...yes. .• yes...here is a
go lden o p p o r t u nit y t o
blow y our mind on 30
bac k issues of 73. You
send us $5 in negotiable
secu ri ties, cash or c h eck
and we will send you an
unbel ievable miscellany
o f th irty d ifferent lall
dl f f erentl b ack Issues,
all f rom t h e 1960-1966
era. T hese are all rare
c ollect o rs it em s. Every
o n e c ould likely be wo

rth a fo rt u n e to you. Who knows, you might
even f ind a rare January 1961 in this pileI We
don't even know what IS i n these packages. To
keep co st s down we have had these magazines
packed into slo p py b u ndles by the Chimps
f ro m B enson ' s W i ld A nim al F arm ( nearb y).
W atch out for banana skins. - If you w ant
specific issu es of 7 3 t hey ar e ava i lable at the
low lo w ( h igh) price of $ 1 each . Unless we
don't have t h em, in w hich case the pr ice is
h ipher. - H ow about send ing a bundle to a O X
friend ? Back issues of 73 are worth their weight
in unicorn dung In most c o u n tri es. - M o n ey
rece ived w it h o u t a sh ipping address will be used
for beer.

HAMS! DON'T BUY USED TUBES
COMPARE OUR PRICES

FOR NEW TUBES
RCA-{lE-EIMAC-AMPEREX-ETC.
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1625(807-1 2v fil1-1.10, 4 17A-2.25, 404A-2.2 5
6 146-2.50, 6360-3.00, 2X2-.50, ODHJC3-.75
5879-1.75 , 5881-3.25, WE-eV677 1000 WATT
TETRODE -5 .95, EIMAC-MACHLETT VT-158
1200-3000 WATT BOTTL E- READ MARCH
1969 ISSUE 73 HOW GREAT THIS IS-9.95!
12V 20A MP DIODE POWE R SUPPLY (LESS
XFO RMER)-4.95 . SEND FOR OU R LI ST Of
OVE R 3000 TY PES OF AMERICA N, BRITISH
AND EUROPEAN IMPORTED TU BES. LAR
GEST STOCK OF X~t1TTING TUBES IN THE
WOR LD. SEND rOR OUR lA R GE PARTS
CATALOG (OUR PRICES ARE THE LOWEST
IN TH E US A).

UNITED RADIO COMPANY
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NEWARK, NEW JERSEY 07105
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we would retai n responsibility for the safety and
well-being of visitors in the same way as we would
for visitors to any other Coast Guard property.

With the exception of government employees on
official business, since 1963 it has been the judgment
of the Coast Guard that all requests from individuals
to visit Navassa Isla nd sho uld be de nied. There
have been no new developments which would
prompt us to change ou r positi~f! ' The reasons for
this position are several. In addition to. the dangers
present in effecting a landing together with the com
plete lack of fac ilities o.r .".l ca~s of sustenance. the
loca tion remote from civiliza tion wo uld make any
visitor a li kely Search and Rescue case. ~~rther

more, Haiti lays claim to Navassa as a Hait ian de
pendency ~nd refu s~s to !~ cogn.ize i! as a ~:S. t~r
ritory. In VIew of this political situation a vrstt with
radio equipment co uld easily be misi nterpre ted, as
it was recently in the Middle East.

Moreover, call sign prefix " KC4" that was avail
able for assignment to amateur stations has been de
leted by the FCC, and the Co mmissio n no l?nge.~
classes Navassa as a separa te country for • OX
awards.

Therefore , the Coast Guard feels that , due to all
of the surrounding circumsta nces, it is in the best
in terest of all concerned to deny ind ividuals the
authority to vi sit Navassa for any purpose save of
ficial business. Consequently, we must deny your
request.

If the Coast Guard can provide a ny add it ional
informa tion o r be of further assis tance, please fee l
free to call.

P. E. Trimble
Vice Admiral , U.S. Coast Guard

Acting Commandant

(FCC is running DXCC for the A R RL now,
1 see....ed. )

Lines Created o n t he Passing
o f Robert Evans. W3NO
We say 73 to o ur dear friend , and strain to hea r SK
For \V3NO passes o nly to co ntinue life .
Perhaps not far away. .
We. here on thi s plane, shall hear that ca ll again.
And know it bears ano the r consc iousness that we
knew,
But st ill aware the old ex ists in us.
For what new wavelength. frequen cy or harmon y
do we seek.
In wha t direction do we stee r within the universal
spec trum.
T o nex t discern that faint CQ D X?
Do our communicators search to find a device.
A demod ula tor to transform that invaricnt pa rt of
Iii Ill , .

That we mig ht understand a message conung
thro uuh?
We arc bei ngs o f vi brat io ns. consta nt mot ion. eve r
chanac.
lI avc~ 3FT and 3NO become as One. or o nly part of
LI S'!
The answer migh t be found within the realm of
transfor mat ion of ourselves.
Amateurs have played their pa rt in ¥rea t di"covc r)~.

There awa its uncovc ry o f a cosmic law by then
probing mind.
A few. pe rhaps. wi ll make th e search and answe rs
find .
\lcall\\ hilc. we really mea n no t to say farewell. but
vimply wai t fo r us.
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We're not fa r behind,
For how now he measures time.

S. Lee Maulsby , W3 RKK

Million Dollar Suit Progress Report
As previously reported , the preliminary hearing

before Judge Lieb III Federal Court in Tampa on
Jan. 8th produced nothing co nc re te. The Judge
asked for further briefs of law from both attor
neys, to help him make a determination as to th~

proper disposition of the base. As a result, W4GJO s
atto rney has filed two further briefs, approximat
ing 35 pages of well-researched law .

The opposing lawyers are asking that the case
be remanded to Circuit Court in Sarasota County
for trial on the " Nuisance," "electronic invasion of
privacy" and million ~ollar damage ch~r~s.. <?ur
position is that CirCUIt Court has no Jun sd.lc.tlOn
in a matter involving a Federally granted pnvtle~
and responsibility . We also feel that it belongs In
no court at thi s time, since the complainant fail s to
allege that he has exhausted his admi~istrative re
medies before the FCC. (Although, In fact, the
FCC Field Engineers did investigate before the suit
was ever filed, and gave W4GJ O a clean bill.) We
feel that the case should be dismissed by the Feder
al Judge. leaving the co mplainan t free to take it to
the FCC. Only if the FCC had found \V4GJO at
fault, and had he failed to comply with FCC orders,
sho uld the Federal Court be involved in enforcing
an orde r of the FCC. This is clearly not the case.
[f the complainant feels the FCC ruling against him
is in error, he should take it to Federal Appeals
Court in Washington , D.C. We are currently await
ing the ruling from JUdge Lieb.

In the meantime, our case against the complain
ant remains in the local court. The temporary in
ju nction against the TVI complainan t has been lif
ted, in re turn for sworn agreement that he will do
nothing further to harass WSGJO or his family.
There will probably be further hearings in this case
before it co mes to trial.

ARRL has provided much helpful material, but
they fec i tha t they canno t participate directly o r
financia lly until and unless the case comes to trial
in a Federal Appeals court. Me. Bob Booth, the
ARRL General Co unsel, continues to monitor the
case closely, and is being provided with c?mplete
files of the great volume of paper-work involved
in the casco

Good attorneys don't come cheap, and expenses
to date exceed $2500. Few individual hams co uld
handle this, but together it should be easy to [inance
fighting our case. Thanks to 73 Magazine, Honda
DX Report , the QCWA News and many others,
many cont ribu tio ns have been received , and need
less to say, they are grea tly appreciated. It 's impos
sible to estimate what total costs may be. The case
could be di smissed soo n and no appeal made, or it
co uld go on into other or higher courts and drag on
indefinitely!

The Sarasota Amateur Radio Associat ion, Inc.,
P. O. Box 3323, Sarasota, Florida 33 578 has set up
and is administering a fund to help underwrite legal
costs in the case. Your help is urgently requested!
Any unused funds will be returned to contributors
furnishing names and addresses.

Not only is the futu re of ham radio as we know
it today at stake, but it appears tha t this case strikes
at the very power of the FCC to regulate! Your
right to operate your amateur radio stat io n without
intimidation is involved!
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JENNINGS INDUSTRIES, INC.

Ozzie Jaeger, W3EB/6,
and Jo Jennings, W6EI, the
founder of Jennings Radio
Mfg. Co., now a division of
ITT Corp. Jo is the invent
or of the famous Jennings
vacuum variable capacitors
and high power vacuum
switches.

Applica tion infor mation, and a large source of supply for solid sta te devices, have both been seriously oe·
glccted for too long. To solve both problems, Jennings Industries has crea ted a " diod e bank." The service
and devices are available to solid sta te users, whose needs are low voltage or high voltage, mill iamp or thou
sands o f amperes. Mis-applications usually result in failure of the device and unnecessary expense.

OUf extremely large stock of diodes and diod e assemb lies and experience in design and installation, for
new or existing eq uipment. will meet the needs of individuals. commercial or industrial applications. When
properly applied, these ind ividual units and large assemblies carry our money back guaran tee against defects
or workma nship.

sive (not cheap) line of "OZ·PAK" assem
blies which will be available in kit form and
capable of rectifying the full 2 kw PEP limit
in any popular power supply configuration.
Later we will have a series of well designed
regulated power supplies for 6 and 12 volts
output at 2-4 amperes and other currents.
Heavy duty battery chargers or rectifier as
semblies are already available.

JI is buying large numbers of manufactur
er's over-runs, end of contract excesses and
good military and commercial surplus diodes
and these will be available at real bargain pri
ces.

JI is having special high voltage diodes
made as well as controlled avalanche diodes
guaranteed to meet mil specs. Three amp ax
ial devices soon, as well as stud devices are
in the works.

There is a money-back guarantee on all II
products!

•
.Lennlnf1s INDUSTRIES INC.

2730 (3M..a1deeto "..e. Sattra e-,. t!ali{. 95060

Never before has one source been able to
meet every possible Silicon Rectifier require
ment! JI can provide anything you need,
from a simple single phase half wave choke or
capacitor input rectifier to a three or six
phase industrial unit. And if we don't have
exactl y what you need on hand we will build
it.

Diodes are available from many sources,
but Jl is the only specialist that provid es ap
plication en gineering service to o ne and all...
amateur, experimenter, hobbyist , or commer
cial users. In addition to making absolutely
sure that you are buying the unit best designed
for your particular application, Jl guarantees
a complete curve-traced power type test on
each and every diode sold, whether in lots of
one or thousands, or in discrete assemblies.

JI has some other plans afoot that may
interest you such as a surprisingly inexpen-
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* Price-$2 per 25 words for non-commerciol ads; $10
per 25 words for b ...siness ...ent... res. No display ads
or agency disco...nt. Incl ...de your check with order.

* W. connot check Into .ach ad...ertis.r, so Ca....at
Emptor • • •

* for $1 extra we can maintain a reply box for yo....
•

.. De-odline- for ods is the ht of the month two months
prior to p ...blicotlon. for example: Jan...ary 1st Is th.
deadline for the March Issue which wlll be mailed
on the 10th of Nbruary.

* Type copy. Phrose and p..."ctuate exactly as yOIl wishI it to appear. No ali-capital ads.

1

* We will be the ludge of suitability of ads. Ollr re
sponsibility for errors exte-nds only to printing a cor
rect ad in a lat.r Issu•.

GET YOUR NEW
ISSUE NOW!

Over 283 ,000 QTHs
in the U.S. ed ition

$6.95

Over 13 5,000 QTHs
in the OX edit ion

$4.95

Tt~O\rWInd. of ff~u.ncl'l In stock.
!y:P" Includ. HCi/U, HCII/U.
FT·241, FT.2-0, FT-I7I, ete.
SEND 1Of. tor c.t.IOQ with olclll.tor
clrculb. bfunded on first order.
24008 Ct'YItal Dr.. Ft. IllYffl. FIL 11M'

-.:-- See your favorite dealer or
order e tr ec t (add 25¢ fo r
mailing in U.S., Possessions

These valuab le EXTRA f eatures & Canada. El sew here add
included in both edi tions ! 50C ).

LARGEST SELECTION In United State.
A": LOWEST PRICES.-U hr. delivery

I,....y.:.

THE OZAUKEE RADIO Club will have its annual
hamfest at the Belgium Community Center at Bel
gium. Wisconsin, on May 25th, 1969. Further ln
formation can be obtained from Ozaukee R.C., Box
13, Port Wash ington, Wisconsin.

WANTED: Very low frequency receiver IMSL·5l.
WriteWA7KOZ, Box 355, Kent, Washington 98031 .

WANTED: Schematics & Instruction Manual for
Farnsworth ModelGOOA camera & control monitor.
Contact G. O. Petrizze, 2135 N. Allen Avenue,
Altadena, California 91001 .

CONVERTERS. three transistor, low noise, 50-54
MHz in, 14-18 MHz out. Adjustable frequency,
$5.00. Solid state decade ampl if iers, $35. Syntelex,
39 Lucille, Dumont, N.J. 07628.

I T.V. CAMERAS-Heavy Duty Industrial. Trade
ins. These are beefed-up babies that really give
"positively the brightest, clearest picture you ever
saw!" Complete with Schematic lens and vidicon,
$250. C.C.T.V. Center, Inc., Route 46, Little Falls,
N.J. 12011 256-7379.

EXCELLENT NEW HW·32A with calibrator, man
uals, plus Hygain 18V; all for $125. Jim Sandberg,
K6HE, 1138 Rustic Road, Escondido, California.

• Radio Amat eurs' preures
by Countri es!

• A.R ,R.L. Phonet ic Alphabet!

• Wh ere To Buy!
• Gr ea t Ci rcl e Bearings!
• International Postal

Information!
" Plu s much more!

I ' RADIO AMAT EUR 116 k
lt

c a 00 INC

• Dept. B, 925 Sherwood Drive
lake Bluff, III. 60044

• OSL Managers Around the
World!

• Census of Radio Amateurs
throughout the wor ld !

• Radio Amateurs' License
Class!

• World Prefix Map!
• Internat ional Radio

Amateur Prelixe s

PRICE WAR!!
WE BEAT ALL AND ANY OFFERS if
you have the equipment we want! Urgent
ly need any type of lab grade test equ ip
ment, and military electronics such as Gen.
Rad., H-P, Tektronix, ARC, GRC, TED,
PRC, VRC, ARN, URR, APN, etc. Tell
us what "ou have and what you want in
first letter! WE PAY FREIGHT!
COLUMBIA ELECTRONICS Dept. 7 . 4365 W.
Pico Blvd.. Los Angeles. Cal. 90019. Phone:
(213) 938-3731. Cable : COLECTRON .

WRlTtFOR
FRtt

BROCHI/Rt!

,

3000 V @ 3IJf brand new GE Pyronal oil capacitors
$3 each. Can mail, 3-lbs. each shipping wt., FOB.
P. Wandelt, RRN1 , Unadilla, New York 13849.

"NORTHERN CALI FORNIA HAMS:' Best deals
new and reconditioned equ ipment. Write, call or
stop for free estimate. The Wireless Shop, 1305
Tennessee, Vallejo, Calif. 707·643-2797.

T RAN S K E YITM)

$34.95
Postpaid

Electronic
Keyer and

W6PHA _ GLOBAL IMPORT CO. Monitor
BOX 246. EL TORO. CALIF . 9 26 30
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AR.C, SALES

RTTV GEAR FOR SALE. List issu ed mo nthly, 88
o r 44 MHy to rroids 5 fo r $ 1.50 postpa id. Elliott
Buchana n & Associates. Inc.• 1067 Mandana Blvd .,
Oakland , California 94610.

WANTED: Military, commercia l, surpl us Airborne,
grou nd. t ransmitters, receiver, testsets accessories.
Especia lly Coll ins. We pay freigh t and cash. Ritco
Elect ronics, Bo x 156. Annandale, Va. Phone 703
560·548 0 col lect .

TEST EQUIPMENT WANTED: Any equipment
made by Hewlet t -Packard , Tektron ix . General Ra
dio. Stoddart. Measurements. Boonton. Also mili·
tarv types with URM-( I, USM-( l, TS-( l, SG-I 1
and si milar nomenclatures. Waveguide and coax ial
compo ne nts also needed. Please send accurate des
cription of what you have to se ll and its condi tio n
to Tucker Electronics Company, Box 1050 , Garland.
Texas 75040.

HAMFEST, May 25t h at Wabash. Indiana, 4·H fair
gro unds. $ 1.00 registration, no se lling charge. ra in
Or shine. Information? Write K9AY B. 434 Stitt
St reet . Wabash. Indiana 46992.

ATTENTION 160 METER FANS : Change any
coax fed 75/80 meter inverted vee/dipole into an
eff icient 160 meter antenna. Adapts wi th in seconds,
right in the ha mshack. PL-259 and SO·239 con
nectors. Perfect for resident ia l areas. TOP BAND
SYSTEMS' MOD EL 86ADP 160 meter adaptor.
$4.75 ppd. Mart in Hartstein . 5349 Abbevfleld,
Long Beach . Cali fo rn ia 90815.

Swan 350. VOX, calibrator 11 7 xc supply spare
f ina ls a nd antenna $350. NCX·3 wit h NCX-D sup
p ly $200. Also two meter gear. WA2 NM, 2 12
428 -61 33.

WANTED. Tents, Camping gea r. Ampex o r equal
h i-f i stereo tape equipment. large 12%·1 6 ': Cassag
er ian tel escope. Pentax & Ca nno n Demi 35 mm
ca meras . Will buy or swap for elect ro n ic equip
ment such as ham gear-CCTV & Broadcast equip
ment listed in our new flye r 969M l -free. Denson
Electronic Co rp., P.O.Box 85. Rockville, Conn.
06066, T elephone (2031875-5 198.

SWAP, DAVCO DR-30wAC/DC PS-SPKR, Factorv
updated and overhau led, for SB E-33 wDC PS or
SBE·34 or transceiver. Rankin , W4ZUS, NAVEOD
FAC, Ind ian Head, Md. 20640.

INDIANAPOLIS HAM Association ARRL Cen t ral
Division- {Sat.1 May 24, Lafayette Square IAircon
ditionedl Mal l. Ham & Ma nu fact u rer displays-free
f lea ma rket o r 5 1.00 reserved . 100G- seat cinema
technical sesstooa-e t.oc famil y registration [Ham
XY L·kidsl -$2.00 at door. Banque t reservat ions
5 10 ea/5 18 couple. Barry Goldwater (K 7UGAI
K3V! F) guest of honor with Stu Meyers as Master
of Ceremonies. (Pre-reservations before May 121
Writ e : Ind ianapo lis Ham Associat ion, 309 Benton
Drive. Indi anapoli s, Ind ia na, 46 227 ,

EICO 753 Xcvr 5 140, home brew, de su pply 530,
Hustler mobile ant with 80M and 40M reso nators
wi th bumber mount 520. Halficraf rers 577 S.W. ra
dio $40 , WB6LGQ, 10926 Sw into n Ave.. Granada
Hill s. Califo rnia 9 1344.
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MOTOROLA FM EQUIPMENT
SCHEMATIC DIGEST

91 pages (I iI/2" x 17"I of sche
matics, crystaf'information, align.
ment instructions, service hints
and specialized information, $3.95
post paid,

TWO·WAY RADIO ENGINEERS, INC.
1100 Tremont Street

Boston. Massachusetts 02120

RUB, Co mmand r~~~'~cr , 108 · 132 me " "' . <,lruM. 2 uv unoi!lvll Y. S o
d ial. We lllve k no b , lu nIng graph . technic. l dala " ced s power su pply &'
COnl TOr. as other Com mands. NEW... •. ..• _ 27,50
R22. ("ommand reCe ,VN 540 · 1bOO kc uh kn n b a nd l u ning graph &
tech nical dal. 0 1( , , 17.95
It I I A Modu n Q-5',. 1<10-550 K(', 8S x c IF. no di,1. Bn nd ne .... . 1 12,9S
R 21 fARC.S Command ' 0 ' IQ-S'e,1 lQG-550 t c. has di. l. -{knob It. lcchd.,. O K.llUuntttd . tnld . __ , __ , 1" .95
Sp·/oOO·J X Recelyer, 540 kc to 54 me. in 'fclm'puff COlld' " 01l _ J lS .GO
A~'ALR · S . Tune. )8· 1000 me WIth O!'i E t un,n. unit rV·253 inuOltded.
Bra nd ne w. w/rcvr la te Iy pe conve rt ed 10 M) q ' ( 11; 4 44 1 .1. 0 new o r hke
brand new. with boo k , , " .. , , . . , 275 ,00
lM ·14 freq meter . IB-20 01'. ,0 1%. " ! ' . f ,-mat ched cal ib. '" lech , da la ,
100'1- OK. , .. , , , S7 ,50
TECH~ICIA~S ""e hu e ne" ..ri~.I ,8 ARG AI 'S, .,in Scope• . Co unl....
S,.n.1 G.n...lo.....C. ASK~ .... _. _.• _

WANTED· GOO D 1.108 T EST EQUltMENT. Mil CO Yl IlllUNICATIOSS

W. probably hue th. bonl iny.nlo ry of .nod lab , ..I ''luipm.''. in lh.
count ry . bul pi.... do no l u k for I ....10.' A.k fo r 'p..,ific il..... o r
k ind. o f il.m. you n• • d! W••lso bu y! WHAT DO YOU HAVET

SURPLUS WANTED
Equipment with Prefixes:

ARA, ARC, ARM, ARN, APA, ASN, ASA,
APN, APR. ARR, ASQ, GRR. GRC, GRM,
GPM, VRC. UPX, URA, URR, URM, USM,
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM,
TED, SPA, SRT, CV,

Commercial Equipment by :
ARC, BIRD, BOONTON, BENDIX. COLLINS,
MEASUREMENTS, H-P, NARDA, GR, SPER-

RhEn'ASH DOllAR PAID or TRADE
WE STOCK NEW HAM GEAR
WRi TE-Wi RE-PHONE

Bill SlEP, W4FHY
SLEP ELECTRONICS CO,

2 4 12 Hi hway 30 1 N. Ellenton , Fla, 33 32

VARIABLE CAPACITORS
Radio Condenser Co. Four section , 40 -550 mmf
per section. For a total of 2100 mmf .0 10" a ir
gap. WI. 3 Ib $ 3.9 5.
Cardwell PL-7013. Dua l sect io n. 13-260 mmf
per sect ion..030" spacing. Wt. 1 lb .. .... .$2.50.
Johnson 500E20. Single sect ion. 19-488 mmf
.045" spacing. Wt . 4 lb. Reg. net 510.50
Now only .$3.95.
Kingston single section. 10-245 mmf, do uble
bear ing, .030" spacing. Wt. 1 Ib 51.00.
Bud MC-1855. Single section . 7·100 mmf do u
ble bearing. .0 24" spacing. Reg. ne t $ 2 .30.
Now o nly $ .75 .

t·H·itc for free list of other variables.
181 E. Wilson Bridge Road
Worthington , Ohio 43085
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HAMFEST sponsored by Lancaster & Fairfield
County ARC at Derby Downs one mile south of
Lancaster, Ohioan BIS Road, Route 793, June 8th.
Gigant ic Swap Shop. $1 .00 registration with prizes
every half hour. Main prize drawing. Good food at
reasonable prices.
WRL's used gear has trial-terms-quarantee! KWM 1,
$299.95;SR34AC, $149.95; HE45B, $79.95; Swan
240, $179.95; Galaxy V , $229.95; B&W 5100B,
$109.95; HX20, $149.95; HX50, $249.95; Amoco
R5, $59.95; SX146, $189.95; HR20, $79.95;
NC303, $199.95; SB301, $269.95. Hundreds mare.
Free " blue book" list . WRL, Box 919, Council
Bluffs, Iowa 51501 .

The Augusta (Maine) Amateur Radio Club will hold
their 10th annual Hamfest at the Calumet Club,
route 104 Augusta on 15 June, preceeded with an
open house and get together on Saturday evening
the 14th at the same location. Pre-registration, ad
ults $4.25; children under 12, $3.25; at the door,
$5.00

COLLINS ARC-2 2-9 MH z transceiver $80. Quali
ty. .55-42 MHz receiver Hallicrafters ARR-7, 6
position crystal filter, many features $80. Jerry
Malone, W0MII, 27 Maple, Cambridge, Mass. 02139.

SOMERSET COUNTY Hamfest-June 8th,Casebeer
Church Grove, Route 219, 7 miles north of Somer
set, Pa. (9 a.m.-5 p.rn.I . Write Theodore J . Leon
berger, K3RCI, Rd . 2, Rockwood, Pa. 15557.

St. PETERSBURG AMATEUR Radio Club, Inc.
will hold its annual Hamfest at Lake Maggiore Park,
entrance gate at 9th Street and 38th Avenue South,

St. Petersburg, Florida, Sunday, May 18. All Hams
and guests cordially invited. This is an old fashioned
Hamfest with picnic lunch, swap table and prizes.

SPECIAL CLOSE-OUT SALE. Rectifiers, transis
tors, and many other electronic parts. Lowest pri
ces. Send 1St for catalog. Electronic Components
ce.. P.O . Box 2902 S., Baton Rouge, La.

FANTASTIC-1969 New England ARRL Conven
tion May 24-25, Swarnpcott, Massachusetts. Save
moneyl Early bird registration $10.50 including
Saturday dinner, dance and night club entertain
ment . Be a winner. Every major manufacturer will
exhibit, plus top speakers from Science and Indus
try. Tickets: W1 KCO. John McCormick, Berkeley
Street, Taunton, Massachusetts.

INDIANAPOLIS HAM CONVENTION. {Sat.I May
24. (9 to 5) at beautiful Lafayette Square Mall.
Indoor manufacturer's displays-for sale or auction.
Free outdoor flea market. 80+ shops, cinema, for
XYL & kids. inside airconditioned mall. Airports &
Interstate-% mile. Write: Indianapolis Ham Asso
ciation. 309 Benton Drive, Indianapolis, Ind. 46227

3 Plastic Holders will frame and protect 60 cards.
$1.0o-or 10 holders. $3.00. Prepaid & guaranteed.
Patent 3309805. Tepabco Box 198N, Gallatin.
Tennessee 37066.

Need a Variable Capacitor for that homebrew pro
ject? We may have what you need at more than
50% below regular amateur net. Send for free flyer.
A.R.C. Sales, 181 E. Wilson Bridge Road, Worth in!t
ton. Ohio 43085.

,--- -- - ------
I SEND ORDER TO: 73 MAGAZINE

! PETERBOROUGH N.H . -- 03458

$3.00 enclosed for one
Coax Handbook, postpaid.

____Zip _

ON EVERY TYPE OF COAX
KNOWN TO MAN.

CHARTS AND DATA

INVALUABLE (VALUABLE) BOOK

FOR THE HAM - THE LAB

- INDUSTRY

I
I Name

I
I Address

I City

I
State

I
I
I
I
I

o
fumm@l!ID@@fu

$ 3.00

* cables
* connectors
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The Atlanta Rad io Club w ill hold its an nua l Hamfest
on June 14 & 15 at the North DeKatb Sho pping
Center, Atlanta, Georgia. T h is promises to be one
o f t he biggest and best Hamfest s ever held in Attan
ta o In add it ion t o regular Hamfest activities, we are
aimi ng fo r the largest amount of eq u ip ment to be
bought, t raded and so ld, o f any Hamfest in the
Southeastern United States. There w ill be p lenty
of parking spaces for trucks and stat io n wago ns,
along w it h insid e space for d isp lays. Further d etails
may be obtained by writ ing John Fearon, 3384
Peacht ree Rd ., N.E., S u ite 705, Atlanta, Ga. 30326 .

The East Coast VHF Society wi ll operate station
WA2WEBI1 o n 4 32 MHz from Mt . Equino x, Ver·
mont o n June 2 1 and 22, 19 69. The express pur
pose of the exped it ion is to provide amate urs on the
East Co ast o f t he United States w ith the o pportun·
ity of contacting the state o f Ve rmont on 432 MHz.
The station wi ll be o n t he air for approximate ly 24
ho urs for sched u led and non-scheduled contacts.
Schedu les are req uested from interested amateurs.
Write : East Coast VHF Society, P.O.Box 1263,
Paterson, N.J . 0 7509. All co rrespo ndence and
schedules w ill be confirmed p rio r t o expeditio n.

ARC-I Trdnseei ...er 100·15b Me, 15 W.tts AM,
with t ubes, seh emdtie , eon... ersio" info for

2 ·mefers. Used , good . 50 lbs. $20.00
ARC· I on ly, leu tubes, $12 .00

BC·22I .AK with AC Po..... er, Celib. Book & Xtdl.
$95.00

15. 174, 20 ·250 Me . Freq . Meter, on rdd pdn el
..... ith AC Po..... e r, Celib . Book & Xtd l. $95 .00.

Brush BL·202 2·ehdnnel oseilloqrdph,
Used , Esc, $90.00

Sorensen 3000S AC Line Yolteqe Reguldtor,
) 000 V.A. Used , Ere . $115.00

N c n- Lln eer-Sysfems "51 Diqitdl Volt meter. P.U .R,
Se nd 10e fo r flye r listing su rplus eq uipm ent,

t est equipme nt , new a nd used hd m gear.

JEFF·TRONICS
4252 Pearl Rd. Cleveland, Ohio 4410'

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOCIATES
Etizabet bport Industrial Park
Elizabe th, New Jersey 07206

( 2 0 0 35 1 ·420 0

CITY : __ STATE : ., ZIP ; .

For YOllr F.fE copy , lUI ord co.po" .,,4 Ifta". D.,.'. 7]

Haw BIGGER and
BETTER Than Ever!

----WAIL THIS COUPON HOW---
I

NAME: I
I
I
I

BIGElOW ElECTRONICS
Dept . 73. P .O . Bn 11. BL UFFTON . O HIO 4U l 7

NO "FRU" CATALOGI
Our rw'" pol io ' I, 10 send ·· FLY. :ItS ·· cnrr On I rT~" has l , :
II ml lllt' r ~ ml )' lJ~ no roll"" Ill' ",a lll nir unl~,~ )'01' on).T
h 01l1 lh,' li n T,
\\" ~ h~H' I l a r ~...a la l" lI: o r ..1 l ron;. part ~ &. l<Qu l pnH"ll\
101. r luu 1"11:" , 1 1h1 t ,,·lll h II PDIi!'d 10 tho fe ortl<'rlnll:
O...r $10.01/ rrom l h" nHr . Calaloll: uel>OllI is $1.011 tm.lIe
. ..rli tka t .. hlUeu l

YOUR SURPLUS WANTED BY
THE FASTEST GUN IN THE EAST

,,-'-"'l:.i No ho rSI ng around . we pa y la sl .. In 24
-'-\ h ou r ~ . . a nd we pa y me re We' lI ~wa p or

rJ hade new equ ,pme nl 100 . .. We Quole fl ~l

, 100 . We 1 1 ~0 pa y for s hl pp,"~ . In~ur a nc e. et c
\ You call Inl , no» , eenect. lor la ~l ccete .

L~:" SPACE ELECTRONICS
di,. 01 MILITARY ElECTItONICS COII:P .

II Summi t An.• Ent P Rl en on . N.J. 07olO7. (20 1) 79 '·~050

Epoxy DIODES
1000 PI Vl .5 A .3 0 ea. $27/ 100
8 0 0 PI V 1.5A .2 5 ea . $22/ 100

Minimum O rder $6.00 Postage Pa id
Mone l' Back Guorontee-Write For Cost Per 1000

Pete Fragale. W8AEN
BOl SB 5 CLARKSBURG, W .VA. 26301

-

I ADDRESS,

IL I

Regulated Power S upply Kits, .6-4 AMP, $2.75 to
$8.50. Zeners. thermistors, 25e. lOA Triac, $1.75.
Diodes, 5t. N ixie, $ 5 .00 . Decimal Counter Kits,
$3.50. Catalog. Mu rphy, 204 Ro slyn Ave., Carle
Place, N.Y . 11 514.

AUCTION-June Bth, Manchester Radio Club at
Tower Hill, Candia, N.H.-Map and information
S .A .S.E. W1HPM, P.O.Bo x 661, Manchester, N.H.

031 ,,0 5"'.cc-- ----,=cc-:-,---:-:-:-:-.,..,...--::cc-:-.,----
How to Wrinkle a Wrinkle Finish

When I bu ild , I seldom st rive for co m pact
ness, since I like lots of roo m fo r modifica
tions, pruning, and possible add itio nal circuit
ry . I also like the neat appearance of rack
mo unt ing, and I'm fortunate in having a fr ee
source of l /S" aluminum from which to fash
ion panels. Finally, I have predilection fo r
black wrinkle finish . Don't ask me why - I
just dig it.

In the past I've tried about every make of
black wrinkle enamel in spray can I could
find , and the results were never encouraging.
Many of you have probably had similar ex
periences. It doesn 't wrinkle . It doesn't dry
for three days, and is soft enough to scratch
with your fingernail for two or three weeks.
At best, it lo o ks like a sloppy job using sta n
dard spray ena mel.

Finally, I hit o n a solution . Follow the
directions on the can : two heavy coats three
minutes apart. Let it stand for about ten
minutes afte r the seco nd coat , and while it's
standing, fir e u p the XYL's oven to 250 de
grees. Po p in the panel and ba ke it fo r a good
two hours. It thoroughly sti nks u p the house,
but the result is beaut iful even wrin kling
that's as hard as any professional paint job.

Bob Grenell , W8RHR
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JOHN MESHNA JR.
19 ALLERTON. ST., LYNN, MASS. 01904
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TAPE PUNCH·READER·TYPER
$7,000 Remington Synchro Tape
machine, 8 level. Includes con sole
with punch mechanism, tape reader &
electric typewriter. You type what you
wish on plain copy paper, & at the
same time, the tape punch unit in
the console is making a duplicate on
punched tape. You feed the punched
tape into the reader section and out
of the typewriter comes an exact
duplicate of your original copy. At
the same time you can also make
another duplicate tape i f desi red .
Make up mailing l ist s on punched
tape or cards (punches tape or cards) .
You can then make original typed
letters, etc ., as many as you wish,
with only one typing . . . t he punched
tape does the work . We offer the corn 
plete machine: con sole with 8 level
punch , 8 level reader, Remington
electric typewriter. Removed in oper
ating condition but due to the pri ce,
we must sell them unchecked . Price
inc ludes crati ng. $150.00

We also have some tape punch-reader assemblies
rem o ved f rom the above equ ipm ent. Includes
moto rs. race punch, tape reader, t ap e transpo rt .
$75.00 each includ ing crating.

Customer pays all shipping
New catalog #69 now ready

Send 25¢ handling & postage charge.
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Sol.
o 10,
o 25.o 31f

f "3 for $6

Sol. 'IV
o 5. 600
o 7. 100
[ 1 90000o 12.

SALE PLY
.19 18000
.3 1 2000 0
... 30000
.62 4000 0
.72 100 0 0 0

Use Sale
D.C. Amplifier $2.22
Operational Amp 2.22
Differential Comparator 2.22
Sense Amplifier 2.22

1 AMP TOP HAT AND EPOXIES
SALE

.87
1.05
1.&0
i.se
4 .80

LOWEST PRICES ON
LINEAR AMPLIFIERS
Gua ra n teed! Wi th Spec. Sheets!

P-IANT " SUMMU CATALOG ON: .Parts, Rectifiers"
U Transistors, SCRs. I.C.'s, Equipment, 1at

P.O. BOX 942A
LYNNFiElD. MASS

01940

Terms: add pnstaxe. Rated: n et 30 . cod' s 25"7(,
Phone Orders: wukenet.t. Ma s s. (6 11) 245-3829
Retail: ~ 11 Alhinn . St. . W lIkd i t" I,1, Ma.,ss.

PlY SALE PL Y
300 .05 8000

100 0 .07 1000 0
200 0 .08 1200 0
400 0 .11 14000
600 0 .16 16000

•

Type
0 70 2
0 70 9
U 710
0 7 11

• ~p '~~
100

MICIOMINIATUJl:E 200
SILICON RECTIFIERS 400

Sale
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1
5 for $1

o

1.5AMP 51
2000 P I V

1 AMP
4000PIV

RECTIFIERS

EPOXY SILICON
TRANSISTORS ,Ii
5 for $1 'Iff

Typeo 2N2222o 2N2368o 2N2711
[l 2N2368o 2N3396
'] 2N3565o 2N3568o 2N3b38o 2N3641·3o 2N3645

n
o 2N3662

2N3683
[J 2N3793
11 2N4248
n 2N4284·5
u 2N4288·9n 2N4290

49$

400 mc

U 2N3632 23W.3A.

NPN HIGH POWER

UHF TRANSISTORS

•
ON PLASTIC TRANSISTORS & INTEGRATED
CIRCU ITS fa\tc\\\\d ~e"/.ao; S\lett'! ~a\\O{\a\ G-~

-+<: -+<: -+<: -+<: -+<:
OVER $500,000 worth of valuable EPOXY TRAN.
SISTORS & RTLs, DTls, & LINEAR AMPLIFIER
INTEGRATED CIRCUITS • •• sold to you at give
away prices. Each and every item guaranteed or
your money back. We include technical data,
schematics & diagrams with all "EYE SEES",
~ Buy now while th is special limited time offering
is going on.

3 for $2.75
Fa irchild No. Sale
o 900 Buffer $1.00o 903 3 Input Gale Nand/Nor 1.00o 904 Half Adder 1.00
[J 910 0. Dual Two Input Gate 1.00o 914 Dual Two Input Gate , 1.00o 915 Dual3 Input Gate Nand/Nor 1.00
U 923 JK Flip Flop , __ 1.00o 925 Dual 2 Input Gate, Expander 1.00
o 927 Quad Inverter _ 1.00o 930 Dual 4 Input Gate Nand/Nor 1.00o 9 32 4 Input Nand/Nor Buffer 1.00o 9 33 Dual Input Gate, Expander 1.00
o 944 Dual4 Input Power Gate 1.00o 946 Quad 2 Input Gate Nand/Nor 1.00o 952 Dual 2 Input Inverter Gate 1.00o 953 2·2·3,'nput and Gate 1.00o 954 Dual 4 Input and Gate 1.00o 955 8 Input and Gate w /2 outputs 1.00o 961 Dual 4 Input Gate w /expand 1.00
fJ 962 Triple Gate .. __ 1.00
'" Same as 914 but MilIi-Watt type
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LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!
PRESTEL FIELD STRENGTH..METER

•
•
•

•

WILL BUY
FOR CASH
ALL TYPES

ELECTRON TUBES
SEMICONDUCTORS
Military Electronic

Equipment
Test Equipment

with
unit.

th is 4112
There is

{Model 6T4Gl

Frequency Ra nge: 40 to 230
and 470 to 8bO Meqeberb.
C alibrated outwa rd from 10
to 50,000 Microvolts. Nothinq
makes it easier to pro perly and
sp eed ily fi nd the correct place
to insta ll TV, FM a nd Com
munica t ion Anten nas . You can
measure a nd hea r the signals

volt battery economically powered
nothing else like it!

Only $120.00

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

INDEX TO ADVERTISERS
Adirondack 1 1 5
Aerotron Ameco 4 1
Amateur Wholesa le Electronics 15
Amidon 59
A n ten na M ar t 11 5
A n t en nas I nc . 9 1
ARC 141
ARRL 13 3
A rrow Sales 136
Arctu rus 13 5
ATV Researc h 11 7

B&F 13 5
Bige low 14 3
Bobs Amateu r 11 5
Bob-F ran k 13 6
B row nv i lle 121
B riga r 11 7
Burghardt 10 5

Cal lbook 10 5 . 14 0
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Co-Ax Handbook 14 2
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Cubex 127
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OX H an d Book 1 2
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ONLY WRL MAKES THIS OFFER!

•

------------I WORLD RADIO LABORATORIES Dept. 73-B841 I
I 3415 West Broadway, Council Bluffs, Iowa Zip 51501 I
I Please se nd me the [olhnoinu: (F.D.R. Council Bluffs, Iowa) I
I

0 Information on GT-550 2-Week Tl'"ial 0 Quote me a trade I
o Free Galaxy GT-550 Brochure 0 Enclosed is
o Free 1969 WRL Catalog Mone y OrderI 0 Galaxy GT-550 Transceiver ($475) 0 C heek I

I
0 SC550 Speaker C o nso le ($ 19 .95 ) o Charge it I
o AC400 Supply ($89,95)

I ;"I;arne Call I
I Address I
• City State Z ip •

- " '0

O"O~~ 0
- -

"If you don't agree this is the greatest RIG
Money can Buy-just send it back to us!"*
• We have the g reat ne w GT-550 in stock and we 're so confiden t
you'll like it that we're going to let you try one ... actually opera te
it yourself on "no risk" two-week F REE trial in your hom e ! Write
us for Free T wo-Week Trial information .*
• Re me m ber, WRL gives the highe st trade-in on you r pre sent
equipment ... offers an easy month ly payment pl an (no fi nance
com pany - d irec t with us. )

C heck off yo ur intere sts and mail in cou pon!

" The House the
HAMS Built!"

The Powerfu l New Galaxy
GT-550 THANSCEIVEH

The greate st hreuk-through in 1969 Transceivers
is Galaxy Electron ics " hot" ne w GT-550.

It has all the great qualiti e s of Galaxy e ng inee ring,
plus a lot of great new features- yet is sti ll a compact
II I'. x 12% x 6 ",

They call it " II O T , H u sky a nd Handsome " and
yo u wi ll have to agree! T he GT-550 ha s new Power. ..
550 watt s SSB, is e ng ineered like a fin e watch and is a
real he autv. Now a va ilab le with a com p lete line of
handsome matched acce ssorie s.

•

LaITy ~feye..-son

\\'\'lWOX
world Rad io

Lahs

I
)

•



NEW DRAKE
MODEL

•

TR·B 6-M SIDEBAND
TRANSCEIVER

•

COMPARE THESE FEATURES

See your distri b u to r o r write fo r free brochure:

R. L. DRAKE COMPANY
Dept. 349 , 540 Richard St., M iamisburg, Ohio 4534 2

TRANSMITTER SPECIFICATIONS
POWER INPUT: 300 W PEP on SSB, 300 W PEP on
AM . 300 W CW (50% maximum duty cycle).
OUTPUT IMPEDANCE: 50 ohms nom. unba lanced,
2:1 ma x. SWR. Adjustable loa ding.
MODES: SSB (USB erovtded, lSB with ac cessory
fi lter). AM tccntrcned ca rrie r syste m). CW tsemt
br eak in . Sidetone).
AMPLIF IED AGC: Prevents f1at·topping.
CARRIER INSERTION AND SHIfT: Automati c on
AM and CWo shifted carrier CW system.
VOX AND PH: VOX and Anti ·VOX built-in.
AUDIO RESPONSE: 400 to 2800 Hz at 6 dB.
40 dB SIDEB AND SU PPRESSION above 1 KHz. 50
dB ca rri er suppression.
DISTORTION PRODUCTS: Down 30 dB minimum
from PEP level.
MONITORING AND METERING: Final plate current.
AGC actio n. and relat ive out put can be read on
meters. Sidetone for keyed CWo
14 MHz OUTPUT: 13.9 to 14.5 MHz output f or
Drake TC·2 and other t ransverters.

TR-6 ACCESSORIES
RY6 Remote VfO. Sep·
arates re ceive and
t ransmit frequ encies
within the same range

$99.95
Ff1 Fixed frequency adaptor • . . .• . . . . • •$24.50
MMK·3 Mobile mounting kit •. .•.. . . .•. . .$6.95
Power supplies

AC-4 120 V 50/60 Hz $99.95
DC·4 12 vac $125.00
DC·24 24 vae $210.00

MS-4 Matching speaker • •.••.••••• • . . •$19.95

GENERAL SPECIFICATIONS
SIZE: 5~. '" high, l OY. '" wlde

l
16X '" deep (plus

feet and knobs). WEIGHT : 15Y. lbs.
fREQUENCY COVERAGE: 49.4 to 54.0 MHz (crys
ta ls supplied for 49.9 to 51.1 only).
VfO DIAL CALIBRATION: 1 kHz dl vi si onsi dial
accuracy is within + 1 kHz.
CALIBRATOR: 100 kHz cal ibrator built in.
FREQUENCY STABILITY: less than 100 Hz ove r
all drift pe r hour after 15 minutes warm-up: less
than 100 Hz for 10% supply vol tage change.
SPLIT fREQUENCY OPERATION: Xmt and Rev fre
quencies may be separated by up to 600 kHz by
use of th e RV-6 or FF·l accessor ies.
MODES: SSB. AM, and CWo
POWER SUPPLIES: Drake AC·3, AC·4, DC-3, DC·4
or DC·24.
TUBES AND SEMICONDUCTORS: 19 tubes. 7 bi ·
polar and 3 field effect transistors. 12 diodes.

RECEIVER SPECIFICATIONS
SE NSITIVITY: l ess t han 1/10 microvolt for 10 db
S+N/N ratio at 2.4 kHz band width .
SELECTIVITY: 6 dB bandwidth 2.4 kHz with USB
fi lter provided . Accessory filters available for
LSB, AM (6 kHZ) and CW (.3 kHz).
AUDIO RESPONSE: 400 to 2800 Hz at 6 dB.
INPUT: 50 ohms unbalanced.
OUTPUT: 4 ohms to speaker or headphones.
AU DIO OUTPUT POWER: 2 watts at 10% HO.
AVe : Output variatio n less than 3 dB for 60 dB
input change. Fa st attack. Release time select-
able. •
MANUAL GAIN CONTROLS: RF gain control sets
thre sho ld for AVe, AF gain cont rol .
DETECTORS: Switch on front panel. Product de
tector for SSB and CW Envelope detector for AM .
NO I SE BLANKER : On-off swi tch for accessory
noise blanker on front panel.
INPUT: 13.9 to 14.5 MHz receiv ing Input/ output
jack for converters and/o r outboard IF receivers.

• Exclusive Features
•Greatest Value
•Unmatched Performance

-
-

.- ~

"•
-

Plug-In noise blanker accessory : $95.00

.~ .~

• Full coverage of 6 meter band plus MARS.
• Four IF band widths: 2.4 kHz upper sideband (supp lied),

2.4 kHz lower sideband , 6.0 kHz AM , 0.3 kHz CW, all select
able with front panel swi tc h.

• Function switch selects product or envelope detector as
well as buill-in AM screen modulator. Compatib le with linear
ampli fi ers .

• No carrier balance or carrier insertion adjustment for AM
orew

• Shift carrier CW system lor compatibility and versatility.
• Ullra-stable linear VFO. 600 kHz in one range. 1 kc read -

abili ty.
• Built-in PTT, VOX, ANT I-VOX, 100 kHz calibrator.
• ALe prevents fiat-lopping.
• Ample metering provisions with two meters. For ALC, S

M eter, Tra nsmitter Plate Curre nt, Relative RF O utp ut.
• RV6 Exte rnal VFO allows sp l it-frequenc y operation. (RV3.

RV4 u sab le).
• Fast or slo w AGe for receiving . Fo r meteor scatter w ork .

se lectab le from front panel.
• Ultimate receiver front end p erformance using FET's. Less

t han 1/ 10pV required for 10 d8 S I N rat io o n 558 .
• Inp u t and o utputs provided fo r Drake TC-2 or other 2-meter

transverters. All swi tching d one i n te rnally w ith band switch.
• 300 w atts CW and PEP i np ut.
• 6J86 f inal lubes eliminate replacement problems.
• Extra i np ut and output jacks for converters and /or out

board receivers. Pe rm its monitoring of m o re than o ne fre
quency simultaneously.

- •
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