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DEVELOPMENT
LABORATORY

KEEP OUT!

ON THE WAY!!
Before long RME will announce o new development in ultra high equipment. This new
unit will be a decided step forward in the
adaptation of a radio circuit to the reception of frequencies below 10 meters (above
30 megacycles)
.

We are not quite ready to announce delivery
on this unit or to give you any details, but
from preliminary laboratory reports, you will be
assured that the operation of the equipment is
far in advance of anything now available.
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ALL owners of
And this is the best news
RME -69 Receivers will be doubly pleased that
their selection of a receiver was a 69. They
will be the ones to benefit most from the
equipment to be announced. You will want
to own a 69 in order to take full advantage of
the ultra high frequencies.
In the meantime, if you do not have a 69, we
would like to have you fully investigate this
receiver if a new instrument is being contemplated. The 69 is always NEW, always UPTO -DATE, always MODERN!
The RME -69 does the job-whether for phone or CIF
contacts. Full information will be sent on request.
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RCA ENCOURAGES THE AMATEUR IN
Two Television Kinescopes

Now Available for the Experimenter

RCA knows and is deeply appreciative of the

radio amateur's contribution to the art of
ultra -high frequency communication. The
early development of television gave rise to
problems best solved in the laboratory, but
as the art slowly emerges from this status to
the stage where field experiments can best

even one state. Building these stations and relaying television programs to them for broadcasting is a tremendous commercial problem.

Kighl... Experimental RCA television receiver used in field tests.
Br /ou...RCA Kinescope' tubes,
181111 and 1801.

1

answer the current problems, RCA believes
that the amateur can and is eager to contribute to the perfection of this new art.

Programs

Television Problems
Defin/tiou ... Before television for the general public becomes an actuality, the picture
must be sufficiently clear and detailed to hola
the public's interest. Briefly, it must compare
favorably with good printed illustrations or
motion pictures.

Geographic Coverage... Present television
systems require exceedingly wide band widths

-a channel

six megacycles wide. Because
space in the radio spectrum is not available

at the low frequencies, ultra -high frequencies
must be used. At present these are more or less

limited to line of sight transmission distances,
which means a multiplicity of stations to cover

6

There is no point in the general public buying television receivers until
programs are provided. And there is no point
in putting a program on the air until there is
an audience. This "cat chasing its tail" situation must be ended before television is ready
for the public.

kw/dart/hat/on ... Television receivers
must be designed to synchronize with the par-

ticular transmitter whose programs they
receive. Transmissions employing different
standards of definition than that for which a receiver is designed cannot be received. Thus no
standardization should take place until satisfactory definition is achieved because no great
change can be made in either the transmitter
or the receiver without obsoleting the other.

THE DEVELOPMENT OF TELEVISIO N
1. Make -up

experts are necessary

for television.

2. Stage scene shows RCA Icon oscope *"eyeing" performers.
3. NBC television antenna stands
over 1,250 feet high.

4. Television image projected by
new RCA Kinescope *.

Present Status of Television
RCA's field tests in New York area have been well publicized. Other investigators are conducting experimental
transmissions in several parts of the country. However,
there may be lack of standardization between these
transmissions so that receivers suitable for one system
may be unsuited for others. No regular program service
is being offered since stations are frequently off the air
redesigning and rebuilding their equipment. These
constant changes in transmitters during the field test
work may make receivers designed for receiving experiotherwise may remental transmissions obsolete
quire corresponding changes in receivers.

-or
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and Television it's
"RCA ALL THE WAY!"

In Radio

RCA will continue field experiments in the
New York area. These experiments look
toward the solution of many and varied
problems, such as a satisfactory standardization of definition, suitable transmitter and
receiver designs, and acceptable program
technique.
RCA has designed and is manufacturing
a television system for the Columbia Broadcasting System. CBS will also conduct field
experiments with a view of having adequate experience when television is ready
for the general public.

What this Means to
the Amateur
As television gradually steps out of the laboratory... as the number of experimental

stations on the air increases ... the radio
amateur has the opportunity to experiment
with an entirely new kind of apparatus.
Even more important, RCA believes that
the radio amateur now has an opportunity

to contribute valuable technique to an art
which has been hailed as one of the greatest cultural forces ever created for mankind's use.
What the amateur's contribution can or
will be no one knows, any more than the
early television experimenters could predict
current technique. However, using the past
to predict the future, RCA believes the
amateur's contribution will be considerable.
To enable the amateur to begin television
experiments, RCA announces

RCA -1800 and RCA -1801
two Kinescopes* for television reception.
Full technical information will be sent upon
request. We invite those of you who are
located in areas where television experimental transmissions are in progress to try
your hand at this fascinating art.
RCA-1800 Kinescope*
$60.00
$40.00
RCA -1801 Kinescope*
A deflecting yoke for the operation of either of
these tubes is also available.

*Registered Trade Names of R(.. -I ,11,rufacIiir ng Co., Inc.

d!Z

and ekeki.ON.

AMATEUR RADIO AND TELEVISION SECTION
RCA Manufacturing Co., Inc., Camden, N. J.
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UPEN FURUM
lteServ. Maud for DX?
Larchmont, N. Y.
Sirs:

For the 28 years that I have been actively engaged in "ham" radio, I have been content to
sit back and peruse the various periodicals and
listen to the other fellows' pet peeves and
ideas of a ham Utopia. Discussions of the pros
and cons for high or low power cause me to
want inwardly to get something off my chest
that has been bothering me for a long time. The
urge has been too great and here I am, voicing
not only my own thoughts but those of innumerable others with whom I have talked.
Primarily I am a "dx hound ". For that reason most of my activities have been confined
to the so- called dx bands, namely 20 and 10
with 40 thrown in when the ole VK's start
rolling around. Why does a ham go to 20
meters? Generally to work dx. Why in heck
is it, then, that so many hams, good operators
and lids persist in using 20 meters as a means
of comparatively short distance communication
such as a thousand miles in the U.S.A.?
If the fellows who work within the bounda-

ries of the U.S. would shift bands and use 40
or 80 where they can work all over the U.S.
to their heart's content, 20 would be comparatively free of the unholy QRM that is apparent
most any hour that the band is open. And I
think almost any dx hound will agree with me
that most of this heavy QRM comes from interstate QSO's.
With U.S.A. QSO's removed from the 20meter band, what a Utopia it would be for those
only interested in dx
Maybe band switching for these fellows involves too much effort. That is the only excuse
I can see for it.
Certainly with the ideas expounded in the various periodicals these days,
it has been made more than simple. Nobody
enjoys a good old rag chew any more than I do
with a snappy op on the other end, and when I
want that kind of a QSO, up I shift to 40
meters where I can work my 9's and 6's to my
heart's content and know that I am not jamming anyone trying to capture that elusive dx.
Can't we try a little of this band reserving?
I assure you that I firmly believe that there will

...
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from ihts
file of the

world's
leading
technical and
constructional

radio

magazines
"RADIO

DIGEST"

will review, reprint, or
condense the outstand'
inq contributions from
the following megasines, from many of
which

"Radio Digest"

has first choice ahead
of all others in its field.
In addition, the leading
foreign journals and
trade and house organs
will be combed regular.
ly for unusual material.

e
Radio
QST
All -Wave Radio

Radio Engineering

The technical world at a glance -the outstanding
radio developments of the month at your finger
tips -the highlights from the leading radio magazines of the world, American and foreign. That, in
short, is the "RADIO DIGEST" a new 100 -page
publication. It is something entirely new in the
magazine for the busy man who wants the
field
broad scope of what's going on in the whole world
of radio (except b.c. entertainment and trade news)

-a

One of its most valuable features (alone worth
many times the subscription price) is a series of
"thumb nail sketches" of all important material in
leading contemporary magazines, a comprehensive glossary of current radio literature.

t

PRICE, 25c PER COPY

Special introductory subscription rate, $2.00 for twelve issues (or six
for $1.00) in U.S.A., Canada, and Pan-American countries. Elsewhere,
$2.50 or 10s. 4d. (British postal orders accepted) for twelve issues.

24e gi,,ola4eci

Communications and
Broadcast Engineering
Service
Electronics
Successful Servicing
Radio News
Bell System Technical
Journal
Bell Laboratories

Record

RCA Review

Proceedings of
Institute of Radio
Engineers
The Radio Engineer
Broadcast News
Revista Telegrafica
Radio Review
T. S R. Bulletin

Sre
S

e

OO
for si:
issues

B7apt"-

in U.S.A.

Canada, and

Pon- American countries. Elsewhere, $1.25
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AN IDEAL GIFT
RADIO's annual Christmas gift ra :es will be .n effect
from November 15th to January 15th. Tc radio amateurs
with a fellow ham" to remember, to radio employees
with a radio- minded employer who must not be forgotten, and to radio manufacturers and distributors
who want to remind a favored customer repeatedly
through the year of their apprecia:ion of his business,
a RADIO subscription is an ideal (and effortless) solLlution of that puzzling Christmas s hopping problem.
ONE SU3SCRIPTION (one year)
TWO S-_BSCRIPTIONS, each
THREE or mote SU3SCRIPTIONS, each SIX or snore SUBSCRIPTIONS, each
TWELVE or more SUBSCRIPTIONS, each
Subscriptions at $2.00 or less must be castr wih order
To
Ahovc races apply for U.S.A., Canada, Newfoundland, Caba .u,l Nlc,aco
American countries and Spain, add 5ttc per sub;ctiptio.. Elsen ,ec,
Add St tm per subscription.
You May Eater or Renew Your Own Subscriptions Et these Ra es.

$2.50
2.35
2.25
2.00
1.75

Pan

-

Rates for more than one subscription, as listed above,
apply only on gift orders entered end paid cr at one
time by one individual or company Unless 3-her-wise
requested, the subscriptions will loe commenced wi-h
the January Issue, which will be delivered as near
Christmas as possible, together w_t -z an att:ac :ive card
announcing the gift and the sender's gree :ings; those
who are at present subscribers will automatically have
subscriptions extended unless otherwise requested

Thte Gpefri

qhrsm

be much more sport for us dx hunters and certainly better 100% QSO's for the fellows interested in rag chews on the lower frequency

bands. They will not only have the pleasure
of contacting fellows with the same idea in
mind but they will get away from trick fading
and the like. How about it?
C. A. PORTER,

W20A.

"Sell
Ibov NIummrry "?
Sirs:
It is my opinion that the letters of Messrs.
Wellar and Link in the July Forum are worthy
of considerably more than casual consideration
by the amateur radio fraternity in this country,
and, yes, in other countries, too.

1Continued from Page

91

This writer cannot lay any claims to finding
impossible to master thirteen words per.
have never attempted to learn code and I am
ready to take issue with any misled bohunk who
proposes to label me as lazy. The fact in the
case is, with due regard for those hams who do
enjoy c.w., I have never felt any interest in
anything but phone. To my humble mind phone
dx constitutes genuine technical achievement
that justifies itself on any consideration. I am
a busy individual and as such do not feel that
I should spend time going through with the
schoolboy mummery of learning something that
can never be anything more, in my case, than
a mere license requirement that reverts hack to
it

1
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BOUND
To Give

Greater Value

A BINDER
For

A Year's Copies of

"RADIO"
and it holds your copy of the
great annual "Handbook" by "Radio"
in addition!
.

Brilliant, durable red imitation leather,
with the name "Radio" embossed in gold.
Each magazine or book can be inserted
or removed separately at will.

Makes a real radio library of your literature from "Radio ", for permanent reference, easily consulted at any time.

1ZDI

12

O

50
POSTPAID

IN U.S.A.

Elsewhere, $1.75 or 7s. 6d.

TECHNICAL PUBLISHERS 1460 BEVERLY BLVD.. LOS ANGELES

7460
L O

Beverly

Boulevard

A N G

S

L

E

E

S

Christmas -time
1

9

3

7

Dear Reader:
A

subscriber to RADIO and RADIO DIGEST recently wrote:
"RADIO must be the most -borrowed radio magazine
Hanging onto my copies is harder
in existence.
And I
than neutralizing my final amplifier.
hear it mentioned on the air oftener than any
other, though I seldom see a copy when visiting."

Perhaps you, too, have had your copies borrowed -and
maybe not returned.
For Christmas, delight
Kill two birds with one stone.
your ham friend with a subscription -and hang onto your
own copies! RADIO is a foolproof gift for any radioman,
and one which will remind him throughout the year to
come of your thoughtfulness.

And what comparable gift could you unearth for $2.50,
serene in the knowledge that even though "your best
iham) friend won't tell you" it's exactly what he does
want for Christmas?

RADIO is easy to give; it's simple and quick, far from
stuffy stores, milling crowds, jabbing elbows.
An engraved gift announcement bearing your name will be
sent on request.

Add RADIO DIGEST to your order and you will also be giving
the magazine which has overnight become the sensation
of the radio world -you will be giving the whole radio
world to watch, study, enjoy for only $1.00 yearly.

order blank and an envelope needing no stamp
are enclosed for your convenience. Mail them TODAY!

A convenient

Cor
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BUT $1.50
TAYLOR LEADS
Read! Trace the history of the 866, most widely used
amateur tube. It proves Taylor leadership. In 1932 Taylor Tubes smashed
profiteering tube prices by announcing the sale of quality 866's at the
then fabulously low price of $1.65. Naturally there were many who
doubted the quality of this tube. Almost overnight, the bronx cheers
of the doubters turned to wholehearted acclaim, when Amateurs
Engineers and Scientists, found
Taylor 866's better tubes than all competitive makes. For five years the sales of Taylor 866's have led
by a tremendous margin. And so it is with all other types. Taylor pioneered fair prices on all transmitting tubes. Due to Taylor's ceaseless effort, the prices on all types of amateur tubes have steadily
decreased. At the same time, a broader guarantee on transmitting tubes has been established, through
Taylor's aggressiveness. The result of this tireless fight for the Amateur is easily seen. "More Watts
per Dollar," has become the magic slogan to greater Amateur accomplishment. This fearless call for
quality at a fair price has broken the tyrannic circle of profit -plus prices on all Amateur gear. Taylor Tubes
is proud of its loyal Amateur friends. Taylor accepts and holds high its leadership in the fight for
genuine value in all types of Amateur equipment. Taylor Tubes will never fail in its trust.

-

TAYLOR TUBES, INC., 2341 WABANSIA AVE., CHICAGO, ILLINOIS
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A Challenge óy

4

WELTER
DUTY

-

-

MIDDLE
DUTY

f_

ti

`

HEAVY
DUTY

LIGHT HEAVY
DUTY

Real Champion in every class! Open for a battle
to a long -life finish in any Transmitter. Wonderful
records with a long unbroken string of victories over
Kid QRM, Socko QRN, etc. Easy
to excite to full battling strength.
Get the best action
Although they are the true Champs
from the Taylor
Champions. Let
they will do their stuff for you at
the 866's supply
most reasonable prices. Guaranteed
the power. Over
25,000 doing valito please all. Let the Taylor Chamant work in Rigs
the world over. Inpions do your battling and you'll
sist on TAYLOR
win-every time.
866's.
A

TAYLOR

$866

iso

TAYLOR TUBES, INC., 2341 WABANSIA AVE., CHICAGO, ILLINOIS
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it has astonished
a sensation here where
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Il. P.F. LLUM, Washington,
because it is talk of the best
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including price and perreceivers on the market today
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LESTER, Bergenfield,
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N. J., at the controls of his 1938 Super

Skr rider.
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receivers figure
The very fact that Hallicrafters
and scientific
amateur
leading
in
prominently
so
to the merits of
testimonial
a
itself
in
is
stations
these outstanding receivers.
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icraf +ers inc.

2612 Indiana Avenue, Chicago, U. S. A.

WORLD'S

1

LARGEST

BUILDERS

OF

inThe New 1938 Super Skyrider MR.
stalled in the rig of W2AU,N. J.
Bayonne,
PAUL IVANDELL,

AMATEUR

Cable Address

"Hallicra /t" Chicago
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Dr.

HE NAME OF F. E. TERMAN is

F.

E.

Termon

familiar not only to amateurs but to radio

men everywhere as an old -time amateur, distinguished engineer and research

worker, teacher, and eminent author. Active in both the I.R.E. and the A.I.E.E.,
he is perhaps best known

as the

author of the general radio text, "Rodio

Engineering ", though he hos written many other notable works and

col-

laborated on still others.

At

one time quite active in amateur activities, operating W6FT and W6AE,

of late he has been too busy teaching rodio to others, doing research, and

writing books to pursue amateur radio.

At present Dr. Termon

is

professor of Electrical Engineering at Stanford

University and executive head of the electrical engineering deportment.
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While the title of this article is too brief to
indicate it, the antenna system to be described
is believed to be not only just about the easiest
rotatable beam to construct, but also one that
probably gives more power gain and useful
directivity "per unit of building trouble" than
any of the more complicated structures. To be
specific, the system may be adjusted to put out
a signal equivalent to that from a simple dipole
using 3.6 times as much power ; in other words,
the power gain of the system is about 5'1/2 db.
Furthermore, at a sacrifice of less than i db in
gain, the system may be adjusted to have a
signal in the backward direction that is about
17 db "down" with respect to the forward signal. These figures are calculated, but many
listeners have verified them qualitatively by
reporting that signals go way down or entirely
out when the beam is rotated a full half turn,
and that they are a maximum only when the
beam is pointed within 45 degrees or less of
the correct direction.
The theory of this antenna arrangement is
based upon a portion of a paper by G. H.
Brown in the Institute of Radio Engineers' Proceedings for January, 1937. Brown's discussion of the case of a single parasitic antenna is
specifically directed to vertical quarter -wave antennae working against ground, but his con*Patent Department Radio Corporation of America.
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Figure

1.

director.

The 28 -Mc. dipole radiator and close- spaced
The driving motor and its rain cover may be
seen just above the chimney.

clusions appear to be applicable to horizontal
half-wave dipoles except that his radiation resistance figures and reactances must be doubled
when using half-wave dipoles.
Pages 103 -108 of Brown's article contain the
discussion of this parasitic antenna and the
reader is particularly referred to his figure 28,
which shows the results of varying the spacing
between the driven antenna and the parasitic
antenna and the tuning of the latter. The patterns shown in this figure are the horizontal
directivity patterns for a vertical system, so that
if horizontal dipoles are used, only the ratio of
signal strengths in the straight forward and
straight backward directions is applicable. For
the benefit of those who do not have access to
the I.R.E. Proceedings the main point of interest to the amateur is that when a single parasitic
19
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antenna is used, either as a reflector or director,
the best spacing between the two is, contrary
to general belief, only a little greater than a
tenth of a wave length. To quote from some
of the conclusions of the paper regarding reflectors:
"It is interesting to note that nothing particularly exciting happens when the spacing is
one quarter wave length."

And again:
"In the case of a single parasitic reflector, it
is found that the mysterious something that is
supposed to happen when the spacing is one
quarter wave length fails to materialize. Close
spacings are found to be desirable in both the
transmitting and receiving case. It is found that
the parasitic antenna functions equally well as a
director or reflector."

All of which is welcome news as it reduces the
dimensions of the structure required for a beam
antenna to a point where it is scarcely any extra
trouble to add a director or reflector to a dipole.
It should be emphasized, however, that the
foregoing applies only to the particular case of
a single driven dipole with a single parasitic
dipole.
Construction

The general appearance of our present ten meter beam may be seen in figure 1 and its
construction is indicated in figure 2. It is unusual in that the radiators are aluminum tubes
sufficiently stiff to be supported at the center
only and since the centers are voltage nodes,
no insulators are required. The dipoles in our
antenna each consist of a twelve -foot piece of
one -inch diameter hard aluminum tubing with
a three -foot piece of three -quarter inch tubing
telescoped in each end to permit tuning.
Another reason for the end pieces was that
twelve feet was found to be the only length in
which these two sizes were obtainable. In order
to permit telescoping it was necessary to cut a
slit in the outer tubing for a little more than

the desired overlap. This was done with a small
metal cutting saw on an ordinary little buzz
saw. A ground clamp is used to squeeze the
end of the outer tube tightly onto the inner tube.
The dipoles are supported by brass 3/4 -inch
pipe "T's" with the straight- through portion
bored out to take the tubing and a set screw
fitted to hold the tube firmly. Brass is used
to minimize resistance to the large current flowing at this point. (It would be better to support the tubes by some means that would not
break up the smooth surface of the tube any
more than necessary.) The two "T's" are
screwed onto the ends of a piece of pipe which
is the cross piece and is a little less than a
ninth of a wave length long.
The transmission line is connected to the
driven dipole by "fanning" the line out into
an approximate equilateral triangle about four
feet on a side. This does not give a perfect
impedance match by any means, and it is possible that a suitable alteration of the dimensions
of this triangle would improve matters, but as
pointed out by Seeley,1 a moderate amount of
standing waves on a short two -wire line is not
noticeably harmful. Incidentally it should be
noted that formulas giving dimensions for fanning out a transmission line to match an ordinary wire dipole do not apply here because of
the large diameter of the tubing and the fact
that the effective radiation resistance of the
driven dipole is reduced to about 15 ohms by
the reaction of the parasitic antenna. Further
discussion of the elimination of standing waves
will be found in connection with the description of the adjustment of the antenna and also
in the section describing the proposed new rotating mast.
There is no objection to connecting the transmission line to the dipole by any suitable means,
such as a small machine screw or even an ordinary ground clamp, provided a good contact
can be assured. However, after several months
of weathering, the contacts originally used appeared to be rather badly corroded, and a
scheme for avoiding the use of any metallic
contacts at all was substituted. While this
scheme is by no means necessary, it should be
of interest to anyone who wishes to connect a
wire line to a hollow tubular radiator with
assurance that no bad contacts will develop. The
method is equivalent to changing from an auto
transformer type of coupling to a unity -coupled
arrangement. At each of the points where the
'QST, November, 1937.
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connection would ordinarily be made, a quarter inch hole was drilled in the aluminum tubing,
and with a little fishing the transmission line
was threaded in through one hole and out the
other as shown in figure 2. Some spaghetti
was first slipped over the wire to prevent intermittent contacts where the wire is pulled around
the edges of the hole. With this arrangement
the same mutual inductance between the transmission line and the dipole is obtained as if
actual taps were used.
Theory of Adjustment

Although it is stated by Brown in the paper
referred to that the parasitic antenna works
equally well as a director or as a reflector, his
figure 25 indicates that a trifle inure gain may
he obtained when it is used as a director. Furthermore, where the spacing is one tenth of a
wave length, his figure 28 shows that maximum
gain is obtained when the director is of such
length as to be exactly self- resonant. This is,
its length may be computed from the usual
formula for a simple dipole. It is easier to
determine the self- resonant length than to determine the length which would give exactly
the amount of lag angle required if the parasitic
element is used as a reflector. For these reasons
it was decided to use the parasitic antenna as `a
director. The next question that arises is
whether to adjust the director to exact resonance
so as to obtain the maximum possible gain, or
to make it a trifle shorter so as to minimize the
radiation in the backward direction. The latter
was decided upon, partly to avoid unnecessary QRM, but chiefly, it must be confessed,
to reduce interference from southwestern
stations when using the antenna for receiving
European stations. An excellent compromise
is obtained for the one -tenth wave length spacing condition by making the director a trifle
shorter than the resonance length so as to produce the result shown in the second diagram
of the top row in figure 28 of Brown's paper.
In this case there is still nearly 5 db gain in
the forward direction. yet the back signal is
tremendously reduced. It should be noted that
the ratio of forward signal to backward signal
is determined only by the tuning of the director.
This is fortunate as it permits adjusting the
director length, once and for all, and then adjusting the driven dipole and the matching arrangement solely to reduce standing waves on
the line to a minimum and produce maximum
current in the antenna system.
First adjust both the dipoles to the normal

Figure 3. The original experiments were conducted
with this 20 -meter dipole and close- spaced director.
The larger dimensions make auxiliary
supports necessary.

length for a simple dipole and connect the
driven dipole to the transmitter without regard
to standing waves. Now have someone (nearby,
if possible, to avoid any fading effects) listen
or measure field strength in any other way while
the beam is rotated, and compare the backward
signal with the forward signal. Then shorten
the director a few inches at a time until you
get the greatest ratio of forward to backward
signal. Don't worry if the forward signal happens to be weaker when the ratio is best, as this
may occur as a result of altering the impedance
match and thus taking less power from the
transmitter. The final adjustments of the transmitter and the tuning of the driven dipole will
take care of this later on. We now have the
director adjusted to produce the desired field
pattern and need not touch it again. Assuming
that a fixed connection to the transmission line
has been made, there remains only to adjust
the length of the driven dipole to produce a
minimum of standing wave on the line and
maximum current in driven dipole. With a
21
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4. The rotating
mechanism viewed at

Figure

close range before erection. The pole rests on a
ball bearing on the cross

arm just below the large
pulley. The motor is
geared down internally.

frequency of 28,636 kc. the foregoing process
led to a director length of 15'9" and a driven
dipole length of 17', using 31/2 feet separation
between the two.
Rotational Arrangements

Figure 1, taken at the writer's home in
Princeton, N. J., shows the general construction
of the lattice mast with the rotatable pole extending out of the top. The entire mast may
be let down by ropes and pulleys attached near
the top of the chimney. When up, the mast
is held in the angle between a couple of two by- four's fastened to the chimney. Thus it is
never necessary to do any climbing to make
adjustments. The adjustments for obtaining a
minimum of standing waves, as described above,
were made with the mast partially lowered, the
director being above the driven dipole and the
latter being just low enough to be reached from
a tall step ladder.
The rotatable pole passes through a hole
at the top of the mast which is greased and
acts as an upper bearing. Five feet farther
down, the bottom of the pole rests on a ball
bearing, and a 3/4 -inch steel rod extending out
of the lower end of the pole passes through
this bearing to take radial forces. This rod
also carries a pulley which is driven through
a V belt by a small motor internally geared
down to about 7 r.p.m. The antenna rotates
one full turn in 35 seconds. Figure 4 shows
the lower end of the pole (which is a 25/8"
pole used for rolling up a carpet) together
with the pulley and motor. The ball bearing
22
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that supports the weight can be seen just below
the pulley and rests in a socket in a wooden
cross piece.
Figure 5 shows the pole coming out through
the top of the mast and the transmission line
slip rings that are necessary to permit continuous rotation. These rings are made of
brass with a shallow groove turned in their
outer surfaces. A piece of flat braided conductor, such as used for shielding wires, passes
around each ring, one end of the conductor
being fastened directly to a stand -off insulator
while the other end is fastened to the same
insulator through a small coil spring to maintain a small tension. The rings really should
have been a little larger in diameter as there
was scarcely room for insulating supports between the rings and the pole, but they have
worked very well so far and there is never
any noise from them, even during reception,
while the antenna is rotating.
Although it cannot be seen in figure 4, the
3/4" rod that passes down through the ball bearing has a 1/4" hole in its lower end to receive
the shaft of a 500 -ohm potentiometer. The
rest of the potentiometer is fixed to the mast,
and the stops for the contact arm were cut off
to permit continuous rotation. A pair of wires
from the potentiometer to the operating table
permits reading the position of the antenna in
terms of ohms by an ohmmeter. This is a
very simple and accurate indicator but it proved
responsible for the only trouble encountered
with the entire system so far. The trouble was
that the potentiometer shaft was made of steel

and rusted fast, preventing rotation of the
antenna.
Notes on Previous Experiments

The first antenna based upon the teachings
of the Brown paper is shown in figure 3. This
is really just the same thing as the one in use
at present except that its dimensions are
doubled to provide 20-meter operation. In this
case the dipoles were too long to be supported
only at their centers; so a sort of box kite
arrangement was made up of light wood with
wire bracings to act as a support. The "kite"
weighs only 17 pounds, although it is 16 feet
long and 31/2 feet on the side. This 20-meter
arrangement operated very successfully and
early in 1937 gave W3CHO its first European
QSO on about 25 watts carrier power. However, the complicated support required makes
it a much less attractive proposition to build
than its little 10 -meter sister.
Figure 6 shows the box kite supporting a
pair of beam forming elements located a half wave length apart and excited in phase. Each
element is exactly like the one in figure 1 except for the vertical polarization. This array
is capable of better gain and directivity than

Figure 6. Using the supporting structure of figure
to support o pair of vertical dipoles and directors for 28 Mc.

3

the single beam element but again the constructional trouble is too great to permit it to
be recommended for general amateur use. The
transmission line in this case is fanned out both
ways from the middle in long triangles that
tap on to the driven dipoles of each beam element at points a couple of feet apart.
The Inevitable New Project

While the lattice mast and rotatable pole
arrangement has worked all right so far, it
probably will be frozen up with sleet before
long and is so heavy that it takes two men and
a boy to lower and raise it. Hence, we are
hard at work on a much lighter outfit at present
that can be hauled up and let down as easily
as a flag on a flag pole. Constructional details
on this new system will not be given until it
proves satisfactory, but the general idea is that
the entire mast is to rotate, a large bearing
being provided to encircle the mast at a point
near the top of the chimney. This bearing must
also serve as the point of attachment for the
lowering rope. The design of this bearing is
the only difficult part of the scheme. The
reason for rotating the whole mast is that the
driving motor and slip rings and position indicator will then be close to the ground where
they can be taken care of easily, and with so
much weight brought down from the upper
portion the new mast can be made very much
lighter. Another advantage is that standing
waves due to mismatch at the antenna may be
`

Figure 5.

The upper bearing and the slip rings for connection to the feeders.
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Most of the five meter work here in the
Berkshires is portable, as the hills limit our
signals to very local work unless located up on
a mountain. An ideal spot for portable work
is Mt. Greylock, 3505 feet above sea level,
which is the tallest peak in Massachusetts and
rises above any of the hills in the direction of
New York City. Five states can be seen from
this mountain on a clear day. At the top is a war
memorial 110 feet high, with a yellow beacon
in it which lights up the mountain top at night
so that it is as bright as day, fine for five meter
work.
Many hams make the trip up there during
the summer to give their rigs a try. Some from
the Boston or New York area spend a weekend at it, staying overnight on the summit.
Other hams from as far away as the Canal Zone
have been met while sight -seeing there.
I have found July, August and September to
be good months for this type of work, though
I have been up there every month of the year,
having made 58 trips in the last 17 months.
During these trips I have had over 600 QSO's
with about 150 different stations in seven states.
*43 Plinn,

Pittsfield,

Mass.
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have hooked up with the most distant station
heard, 160 miles away at Provincetown, Mass.,
in a lighthouse out on the cape. I hear many
stations in the New York City area but the
QRM there makes contacts almost impossible.
The antenna is a half -wave vertical zepp
when parked, and a short rod when operated
mobile. The rig is mounted on the dash of a
milk truck, though it can be removed easily
when not in use. The transmitter uses a pair
of 71 -A's modulated with a pair of 47's. The
input runs from 3 to 4 watts, supplied from
130 volts or less of B batteries.
No speech
stage is used. The receiver is a super -regen
using three 27 -type tubes, one as an audio
stage. It runs the speaker very well; many
stations are R9 on the mountain even though
they are over 100 miles away.
There is a "kick" to this five meter work
that compares with the old days of one tube
receivers. Although I am a milk man and must
get up at 4:30 a.m., I have stayed on the mountain until 1:00 a.m., working until the band
was about quiet before driving home for a
short nap before going to work.
I would like to have the gang around Chi I

{Continued on Page 172)
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The accompanying illustrations show a relay
rack phone transmitter which is capable of
operating with one kilowatt input to the final
r.f. amplifier. The set was designed to fir entirely into one relay rack and to be used primarily on 10 and 20 meters. An adjustable type
of audio automatic volume control system was
incorporated in the set in order to prevent
accidental overmodulation.
Plate modulation was decided upon in order
to obtain as much output as possible with one
kw. input to the modulated amplifier, which
consists of a pair of 100-TH tubes in push pull.
The class B modulator also utilizes 100-TH
tubes and is capable of delivering over 500
watts of audio power. One kw. input to the
final amplifier requires 500 watts of audio
power for 100% modulation. The carrier output runs about 800 watts at one kw. input. The
power output can be varied from about 200
watts up to 1 kw. input by means of taps on
the power transformer. Since this same power
supply is connected to the class B stage, the
C bias clip has to be changed from 671/2 volts
down to 45 and 221/2 volts for the different
power transformer output voltages. Normally
the set is operated at about 900 watts input
in order to maintain a load of slightly less than
full rating on the power supply, thus providing a safety factor.
The Harmonic Oscillator

The radio frequency portion of the transmitter consists of a 6L6G harmonic oscillator,
a 6L6G buffer- doubler, 35T buffer-doubler, and
push pull 100 -TH class C amplifier. The 6L6G
oscillator has a regenerative plate- cathode circuit in order to provide either fundamental or
second harmonic output from any crystal. 160
or 80 meter crystals can be used for operation
in any band from 10 to 80 meters.
*2037 Durant Ave., Berkeley, Calif.
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Regeneration at the output frequency of the
6L6G oscillator is obtained by having the cathode connected across part of the tuned plate
circuit. This arrangement will allow oscillation at the crystal frequency with active crystals
while the plate circuit is tuned to the second
harmonic. The degree of regeneration is adjusted by means of a small 3 -30 gtfd. mica
trimmer condenser mounted between the plate
and cathode terminals of the 6L6G socket. A
.0004 Etfd. fixed mica condenser is connected
from cathode to chassis ground in order to
complete the regenerative circuit. The ratio
of these two capacities determines the amount
of regeneration and power output on the second harmonic. A small 2 or 21/2 mh. r.f. choke
completes the cathode d.c. circuit.
The crystal current is quite low with this
type of oscillator even with grid leak bias instead of cathode self bias, and the grid leak bias
provides higher output when the plate circuit
is tuned to the second harmonic. The cathode
bypass condenser of .0004 l.tfd. is suitable for
160 and 80 meter crystals, but a smaller value,
such as .00025 mfd., is desirable with 40 meter
crystals. This particular exciter does not require
the use of 40 meter crystals for 10 or 20 meter
operation.
The 6L6 First Buffer

The second 6L6G tube is neutralized to prevent self-oscillation when this tube is used as
a buffer.
Normally this tube is used as a
doubler, in which case the plate neutralizing
circuit is not needed but does no harm. A combination of grid leak and cathode bias is used
with this tube in order to provide high bias
for doubler operation and to protect the tube
in case the crystal oscillator is not functioning.
The two 6L6G cathodes connect to a d.p.d.t.
toggle switch which connects either one through
a milliammeter to ground.
One meter measures the cathode current in either stage without
disturbing the other.
The 35-T Buffer

The 6L6G doubler is capacitively coupled to
a 35 -T buffer or doubler stage. The 35 -T is a
neutralized buffer on 20 meters and is used as
a doubler for 10 meter output. The plate supply for this stage uses a 5Z3 bridge rectifier
with a 1000 volt (total secondary) transformer
rated at 275 ma. load when used in a full wave
circuit. The load current should be halved in
the bridge connection, or somewhat less than
150 ma., which is sufficient for the 35 -T stage.
Three 5Z3 (or 83 tubes) are connected in
26
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The exciter unit delivers sufficient output on all
bands from 10 meters up for class C operation
of the modulated stage.

a bridge rectifier with choke input to the filter.
A buffer stage which drives a class C final
amplifier does not require as much filter as does
a modulated stage; so one section of filter is
enough. It consists of a 20 henry choke and
2 ltfd. condenser. A slight hum ripple in the

buffer output has very little if any effect on the
output stage since the grid circuit of the latter
is driven to saturation. Even a fairly strong
ripple in excitation will not cause any hum
modulation in this case, since it is nearly impossible to grid modulate the final amplifier
when the latter is driven so hard.
The Modulated Final Amplifier

The 35 -T stage is link coupled to the 100 -TH
stage by means of a single turn of heavily in
sulated wire around the center of the two tank
coils. The final amplifier uses a special "propeller type" plate tank condenser which has the
two neutralizing condensers built into the con-

Oscilloscope patterns of the one -kilowatt plate modulated phone. The pattern on the left shows
overmodulation, no a.v.c.; the right pattern depicts some audio input as the first, but with
a.v.c. in operation.

The modulated final amplifier utilizes a
"propeller type" variable condenser

denser frame. The two stators in this condenser are end to end directly across the rotor
shaft and the two end plates serve as the plate
neutralizing capacities. Two circular plates
mounted on screws through the Mycalex frame
can be adjusted for neutralization. These two
2" diameter plates cross -connect to the two
grids 'of the 100 -TH tubes with the result that
the neutralizing leads are very short.
The final tank coil mounts directly on the
wing nut terminals of the tank condenser, which
are close to the 100 -TH plate cap leads. The
net result is very effective operation even on
10 meters, and almost as high efficiency can be
obtained at that frequency as on the lower frequency bands. The condenser used is rated at
16,000 volts peak break down per section
which is suitable for plate modulated rigs using
2500 to 3000 volt supplies. The rotor connects to chassis ground through a 5000 volt
.002 l,tfd. mica condenser.
The final tuned grid circuit is mounted underneath the top chassis. A parasitic oscillation
present was cured by connecting a parasitic
27

WIRING DIAGRAM
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R11-0.25 meg.,

-3

R12-1 meg. tapered pot.
a.f. vol. control

µfd. tubular
C2-.0004 µfd. mica
C:3
-30 µµfd. mica
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C4 -50 µµfd. midget
C5-.01 µfd. tubular
C -50 µµfd. mica
C; -.01 µfd. tubular
C, -.01 pfd. tubular or
C1

mica

µfd. tubular or

mica

C10- --3 -30 µµfd.

trimmer

with screw removed
Isee texts
C,1 -50 µµfd. midget
C12-50 µµfd. mica
pfd. tubular
C1:> -.O1
C11 -.01 µfd. tubular
µµfd. neutralizing
C15
condenser
C16-100 µµfd. per section, 2000 -volt spacing
C17-50 µµfd. per section, 2000 -volt spacing
C1.. -.01 pfd. mica
C19 -.01 µfd. mica

-3

The 6L6 drivers and associated speech amplifier

(inside the shield can).

choke in series with one grid lead to the tuned
circuit as shown in the circuit diagram. This
choke consists of 10 turns of no. 14 wire 5/e"
diam. and about 1" long, mounted on the
through type insulator which also serves to
hold the plug -in grid coil. A combination of
fixed and grid leak bias is used on the final
amplifier. All grid bias voltages are taken from
two medium -sized 45 -volt B battery blocks,
Since the grid current is in the neighborhood
of 100 ma., a 900 ohm resistor is connected
across the 90 volt C battery in order to drain
off this charging current. This resistor is connected across the battery only when r.f. excitation is applied, by means of extra contacts on
the exciter cathode relay. This simple arrangement eliminates the need of a heavy duty C
bias supply and has much better voltage regulation for the class B modulator grid circuit.
The Audio Channel
channel consists of a 6C6

pentode
The audio
high gain audio amplifier for connection to a
crystal microphone. An r.f. filter is connected
in the grid circuit of the first tube, and the entire speech amplifier and a.v.c. tubes are
shielded to prevent r.f. pick -up. The 6C6 grid
circuit r.f. filter consists of a 1/2 -watt 25,000
ohm resistor in series with the grid lead and a
.0001 ptfd. mica condenser connected from
chassis to grid.
The second stage of audio has two 76 tubes
connected as a resistance coupled amplifier and
phase inverter for push -pull operation. These
in turn drive the 6L6G class AB driver stage.
The latter has a plate load impedance of less
than a pair of 42 or 6F6 tubes connected as
28
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wotts

R21- 50,000
R2,

ohms,

watt carbon
-5000 ohms,

2-

10

watts

R26- 100,000 ohms, 2watt carbon

25,000 -ohm pot.

R

tion, 16,000 -volt spac-

-8

µf d. electrolytic

450 volts
-0.1 µfd.
400 volts
C38-0.1 µfd.
400 volts

tub

C37

u

lar,

tubular,

C30, C40 -.001 µfd. mica
µfd.
C41 through C45

electrolytics,

-2

volts
age)

-8
450 volts

or 4 µfd., 1000

(working volt-

-1 µfd., 4000 volts
(working voltage)

C17

-2

µfd., 4000 volts,
(working voltage)

R1- 150,000 ohms, 1watt carbon
100,000 ohms,
watt carbon

1

-

-300

ohms, 10 watts
Ri -1750 or 2000 ohms,
20 watts
R5 -2000 ohms, 50 watts
R0-900 ohms adj., 20
R:;

meg.,

R21,- 100,000 ohms, 50
watts
R:0r- 100,000 ohms, 200
watts "multi- ratio ")
Topped secondary

0313

R

-0.25

carbon

R2a-25,000

ing

C1¢

R13

Rti -1 meg., -watt car-

condensers

C23--.002 µfd., 5000 -volt
mica
C24 -.0001 µfd. mica
C25 -0.1 pfd. tubular,
400 volts
µfd. tubular,
400 volts
C2; -0.5 µfd. tubular
400 volts
C2c -0.25 µfd. tubular,
400 volts
C20--0.5 µfd. tubular,
200 volts
C31, -0.25 µfd.
tubular,
400 volts
C31- .00025 µfd. mica
C32, C:13-.01 µfd. tubular, 400 volts
C54 -.02 µfd. tubular,
400 volts
C35-10 µfd. electrolytic,
50 volts

C16

-watt

1

carbon

watts

R7-0.5 meg., 1-watt
carbon

R.,- 25,000

watt carbon

R0-2

meg.,

1

bon

R10- 50,000

watt carbon

ohms, 0.5-

-watt carohms,

1-

watt adj.

T,-

ohms,

50-

(

class

B

input trans-

former, with Cis tap-

ped down from one grid

and ground (not par-

ticularly critical).
T' -500 -watt (a.f.) variable tap class

B

out-

put transformer, de-

signed to carry class C
stage plate current
T3-5.25 volts, 5 amp.
T1, T5-5.25 volts, 14
amp.
T, -500 volts each side
c.t., 75 watts. Also 5v. and 6.3 -v. filament
windings.
T7-Three 5 -v. 3 -amp.
windings, insulated for
2000 volts.
Ts-500 volts each side
c.t., 150 watts (c.t.
not used) and 2.5 -volt
filament winding (used
T.,

for relay)
volts each side
c.t., 1500 watts (tapped primary)
volts, 10,000 -

-3000

Ti -5
volt

insulation,

10

amp. for 866 -B or 20
amp. for 872 rectifiers.
CH1-30 hy., 15 ma. or
more
CH2-20 hy., 200 -ma.
smoothing choke
CH3
-25 hy. 300 -ma.
swinging choke
CH4
-25 - h y. swinging
choke, 200 ma.
CH
-hy. smoothing
choke, 350 or 400 ma.
CH0- 20 -hy. smoothing
choke, 500 or 550 ma.
M1
-100 ma. d.c.
M2-0 -100 ma. d.c.
M3-0 -200 ma. d.c.
M.1
-300 ma. d.c.
M5-0 -500 ma. d.c.
BC -Bias cell
(or pen

-5
-5

20

-0
-0

flashlight cell)

100TH

6L6G

-FROM +900 V.

O.P.OT.

SWITCH

SWI

FROM

+400V.

FROM

+260 V.

OR NEV

FROM

2

l2

V.1.
100TH's

C24

XTAL

MIKE
INPUT

O

+2750

V.

R30

CH4

/Me

R29

83
SW5

.A.

.A

,0000

.k.

'000
T6

CH6

8668'5

l

OR

872'5

0

t:1

Li
T

T,0

SW4
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The class
is

B

necessarily

output transformer
a

husky

affair,

taking up most of the space on
the modulator chassis.

triodes, and has more gain than a pair of 2A3
tubes though not as low a plate to plate impedance. The dass B input transformer has one side,
or a tap part way up one side, connected back to
a diode rectifier for a.v.c. The diode, a 76
with grid and plate tied together, has an adThe 400 -volt and 900 -volt power supplies.
justable bias in the cathode circuit in order to
act as a delayed a.v.c. The amount of delay
to allow negative grid bias voltage to reach the
is adjusted to the point which will prevent
audio amplifier grids.
overmodulation of the final amplifier.
The filter will follow the voice envelope and
When the audio voltage across the class B
work satisfactorily on average speech. There is
grid circuit is greater than the desired value
some audible distortion for high inputs with
which will produce 95 or 100% modulation,
this and several other a.v.c. systems tried, but
the diode bias voltage is exceeded and the
it accomplishes the purpose of preventing accidiode begins to draw current. This current
dental overmodulation and the voice quality is
flows through a resistor which then furnishes
still understandable at very high input levels.
additional grid bias to the grids of
the 76 audio amplifier tubes. This
Coil Table for
Kw. Amateur Phone
added grid bias reduces the ampli6L6G
35 -T
Coil
Final
Final
fication of this stage and phase inTuning Band
Stages
Plate
Grid
Plate
verter with the result that the audio
62 turns
No.
22
D.S.C.
160
voltage is limited to a value which
2" long
11/2" diam.
will tend to prevent overmodulation.
32 turns C.T. 34 turns C.T. 46 t
C.T. 24 turns C.T.
The two oscilloscope pictures were
No. 22 D.S.C.
80
No. 14
No. 14
No. 10 E.
14
4"
long
long
41/2"
long
4" long
taken with an excessive audio input,
112 ' diam.
21/2" diam.
21/2" diam.
5" diam.
one with and the other without the
16 turns C.T.
40
No. 16 E.
a.v.c. system in operation. The long
11/4" long
11/2"
diam.
tail on one picture shows bad over C.T.
8 turns C.T.
10 turns C.T. 14 turns C.T. 12 ,urns
modulation, which would cause se20
/s copper
No. 16 E.
No. 10
No. 12 E.
tubing
vere side band splatter and inter3/4" long
31/2" long
4" long
6" long
11/2" diem.
21/2" diam.
21/2" diam.
ference to other stations. The a.v.c.
3" diam.
6 turns C.T.
10
7 turns C.T.
system prevents this effect except on
8 turns C.T.
/p diam.
No. 10
No. 10
copper
tubing
pe
sudden sounds in which the time
4" long
4" long
6" long
2" diam.
2"
diam.
3"
diem.
!age of the a.v.c. filter is too great
1

1

At normal input level there is no distortion and
the a.v.c. simply acts as a safety device.
The transmitter was built into a relay rack
having 713/4" of panel space. The chassis are
all 17 "x13 "x2" of no. 18 and 16 gauge iron.
The panels are standard sizes 19" long. The
top, final amplifier panel is 121/4" wide as is
the bottom high voltage power supply panel.
All other panels are 83/4" wide except the modulator, which has a 51/2" wide meter panel
and a 7" panel to complete the 121/4" space
needed for the large modulation transformer.
The bottom deck contains the multi- tapped
h.v. transformer, 866B rectifiers, and 5 volt filament transformer. 872 rectifiers would be somewhat more suitable than 866B rectifiers. The
second deck contains the high voltage filter
and line switches. The third deck contains the
400 volt and 900 volt power supplies. Each
r.f. and class B stage has individual 5 volt filament transformers mounted on the chassis in
which the stage is operated. The fourth deck
contains the speech amplifier, a.v.c. system and
class B driver stage. The class B stage is
mounted directly above it and the grid leads
extend down to the class B input transformer

on the speech amplifier chassis. The a.v.c. delay
bias adjustment is at the rear of the speech amplifier chassis since it only needs adjustment
once in connection with any particular input to
the r.f. final amplifier. This adjustment can
be made with any overmodulation indicator or
with an oscilloscope for detecting the presence
of overmodulation.
The exciter deck contains the two 6L6G and
35 -T tubes and their tuned plate circuits. The
6L6G buffer neutralizing condenser is a small
3 -30 1.4.1fd. mica trimmer condenser with the
adjustment screw removed and the top plate
bent up about 1/s" away from the bottom plate.
This condenser is mounted on no. 14 wire leads
near the tube socket. The 35 -T neutralizing
condenser consists of two parallel plates about
one inch square of 14 ga. aluminum. One plate
fastens directly to one stator of the plate tuning
condenser while the other is mounted on a 1/4"
diameter coil jack and plug. This allows rotation and adjustment of the neutralizing capacity.
The two plates are separated about 3/8" when
the moving plate is directly above the stationary plate..
(Continued on Page 175)

voltige filter system to
the right takes up one whole deck
in the rack.

The high

The heavy duty, high voltage power transformer
and the rectifiers are mounted on this deck, at

the left.
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This practically

hits

the ultimate in
plirity with medium

power output. Ilavin
o rr e coil -condenser tuned circuit.
this unit works on
several hands and has
provisions for q u i c k
frequency shifts to
various predetermined
o n Iv

frequencies within
each hand.

By
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The unit to be described measures 10 "x can be used rack mounted or breadboard
style, uses 3.5 -Mc. crystals (variable gap type if
desired), operates on 7, 14, and 28 Mc., and
requires only two power supplies. 250 watts
input can be run to the final stage when used as
a low- powered transmitter.
Instantaneous frequency switching to any one of seven crystals
is possible, giving constant output with no retuning except when changing more than 150
kc. at 14 Mc. This means no tuning circuits
to adjust unless changing from one end of the
band to the other on 14 Mc., and then only one
condenser.
The rube lineup consists of a 6A6, RK -39,
and an 808. An 807 can be substituted for the
RK -39, and a 35T, T55, HF -100, etc., can be
used instead of the 808. If this unit is used
as an exciter, the output when doubling to
28 Mc. is just half of that obtained on 7 and
14 Mc.; but if a 100TH tube is used in place
of the 808, the stage can be run at the same
input of 250 watts on 28 Mc.
All coils except the 808 plate coil are unI

x 4 ",

*5411 Barton Ave., Los Angeles, Calif.
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tuned and are cut to resonate in the center of
the band with no tuning condenser. This low
C/L ratio makes the tuning so broad that these
stages cover a complete band with no change in
excitation to the 808.
The first section of the 6A6 is used as a
Pierce oscillator with 250 volts on the plate.
It requires no tuned circuits. (See November, 1937, RADIO, page 33.) The large .01
pfd. coupling condenser gives maximum drive
to the doubler section, and in so doing keeps
the r.f. crystal current down to 40 ma. The
doubler section draws 30 ma. plate current at
about 350 volts. This plate coil,
is resonant
on 7 Mc. and is capacity coupled to the RK -39
grid, driving 4 grid ma. through the 30,000 ohm grid leak.
With 100 ma. at 500 volts on the RK -39, it
drives 30 grid ma. through the 15,000 -ohm
grid leak on both 7 and 14 Mc. With 2000
volts on the 808, the unloaded plate current on
7 Mc. is 5 ma., on 14 Mc. 10 ma., and doubling to 28 Mc. it is 35 ma.
Looking at the bottom view of the unit, the
left-hand row of 5 -prong amphenol sockets is
for crystals. The front three sockets of the

L

Í

second row are also for crystals, and the fourth
is for the plate coil of the 6A6 doubler section.
The third row has a 5 -prong steatite socket for
the plate coil of the RK -39; then a feed -through
insulator for the plate lead of the RK -39; the
second socket is a 5 -prong amphenol for the
RK -39; the third is a 7 -prong amphenol for
the 6A6. Next to the RK -39 plate coil is a 5prong steatite socket for the grid coil of the
808, then a 4 -prong steatite for the 808. Between the grid coil and the 808 is the feedthrough jack insulator into which plugs one of
the neutralizing plates. This plate can be pulled
out if desired when doubling to 28 Mc. The
hot side of the grid coil is connected to the
grid connection on the 808 socket for 35T or
T55 operation, and also to this feed -through

insulator. This insulator carries the external
grid connection for the 808. The only other
unconventional thing is the plate tuning condenser for the 808. This condenser was rebuilt into a split stator type with only one
stator and one rotor plate in each section, with
spacing.
Complete information on the coils is given
If different type
in the table for this layout.
tubes are used, or another material besides
aluminum is used for the chassis, or the spacing of the coils to the chassis is changed, or the
mechanical layout otherwise altered, the coils
will more than likely be off resonance if wound
to the specifications given in the table. In this
case, add 10% to the number of turns specified
and then remove one turn at a time until con1/4"

Bottom view of the
The
compact unit.
various parts shown
are identified in the

text.

The exciter ready for
10 -meter

operation.

Coils for the other
bonds are shown in
the foreground.
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SCHEMATIC DIAGRAM OF THE MULTIBAND EXCITER

.00015 [Ad. mica
C7C2, C3 -.01 pfd. mica
C4 -.002 pfd. mica
C5 -.0001 µfd. mica

C8-.005 pfd. mica
C7 -.003 'ad. mica

-.001 µfd. mica
-.0005 µfd. mica

C8
C8
C70

-.01

pfd. mica

C11

-.0015

volt mica

pfd., 5000

-

C12- Rebuilt split- stator,
see

text

C,,-Aluminum -plate
neutralizing condenser
R1- 50,000 ohms, watt
R2- 50,000 ohms, 2
1

watts

R3- 30,000 ohms, 2
watts
R4 -250 ohms, 10 watts
R5- 15,000 ohms,
watts

R6-100 ohms, c.t.
R7

.

your crystals.
One other point: have the link coil in position and coupled to the next stage during the
pruning, as the added capacity will detune this
circuit considerably. For the best energy trans-

Li
Mc.

26 turns
no. 16 enam.
close wound
on 11/2 in. form

10 watts
-2I/2 ohms,
mh., 125 ma.

chokes

ti- position switch

Coils-See coil table
M1
-250 d.c. milliam-

-0
-0

meter
-50 d.c. milliammeter
M3-0 -300 d.c. milliammeter
M2

fer at 28 Mc., use a link liné of no. 12 or 14
wire spaced 1/4 ", with three turns on the link
coil to match better the higher impedance of
this open -type line.
A little time is required to prune the coils to
hit resonance, but once set, the ability to jump
around the band without getting up to retune
the rig each time should be a big factor in raising your score in the next dx contest, and be a
big help in getting around the QRM 52 weeks
a year.
When used to feed an antenna directly, an

antenna with strong harmonic discrimination
should be used; if this is not done, a tuned,
antenna tank circuit should be incorporated to
reduce the strength of radiated harmonics, especially when operating in the 40 -meter band.

L2

L3

L4

38 turns
no. 16 enam.
close wound at top

32 turns
no. 16 enam.
close wound at top

no. 14 enam.

of

2

14 Mc.

in. form
turn link.
19 turns

11/2

no. 16 enam.
spaced to 11/4 in.

at top of
in. form
turn link.

11/2

2

28 Mc.

res.

RFC

stant output is obtained over the full frequency
range of your crystals.
When pruning the 808 plate coil, remove
turns one at a time until you just hit resonance
on your lowest frequency crystal with the condenser entirely unmeshed. Then neutralize,
as this changes the tuning (due to the extremely low "C" in this tank circuit)
Then, if
necessary, remove one -half turn at a time, keeping the coil balanced to center tap, until the
condenser covers the full frequency range of

7

-5000

25

S1- Single contact, mul-

of

2

in. form
turn link.
16 turns

11/=

no. 16 enam.
spaced to 1
In.
at top of 11/2 in.
2

form
turn link.

40 turns

51/4
21/2

in. long
in. dia.

Air wound.
17

turns

no. 14 enam.
3 /2 in. long
21/2

wound.
8

turns

no. 14 enam.
31/2 in. long
21/2 in. dia.
Air wound.
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1-"If

we go right through the
plaster instead of down to the
window and up, we can keep the
feeder short and straight."

moment
moment

this opportune
she seizes
glee
her opinions
9
anger and express effect on the
her
ner
release
and its detrimental in P articular.
in general
furnishings
of ham radio
house and

With a

her
intactitude of

2 -But

dear wifeY
does

not seem
amenable. She has suf_
while the beautiful
e dile
has
near hhmbleroduan been reduced
to
is the lost
straw.

iereexactly
a

as though the feeder is NOT going through the
44-ItIn looks
fact, from the excitation on the broom, it looks as

plaster.

though

the feeder is not even going into the house.
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Holding the 354 and his hot with one hand and o bag full of radio
gear in the other, our hero makes a hurried departure for more
healthful climes, to the accompaniment of information
to the effect that if he is ever seen again
it will be altogether
too soon.

ONE

MNN'S

SiIIV

By KENNETH HECHT,* N'6KIIB

Don't mention y.l. hams to me. Yes, I
know -they're nice to chew the fat with across
the country, but never mess around with them
like you would any other y.l.
Take the case of Corrine. I met her on
160 -meter phone one night a couple of years
ago and liked the sound of her voice. In fact,
I loved the sound of her voice. It sounded so
cute talking about the things most beloved by
me -how much current she ran to her 35T
final, the antenna she was using, her best dx,
how she had put 1500 volts on a 210 and got
away with it, and other such familiar topics
that I longed to see her in person.
Since she lived here in town, I asked her if
1 could come over to her house.
I asked her
every QSO, and about the tenth one, she said
I could come over because her folks would be
out that night.
Now I wasn't expecting her to look like
anything but a y.l. ham, and I thought of her
as a sort of a tomboy. So when she came to
the door to let me in, my plate current hit an
all -time new high, and almost burned me out
then and there. For a T9 sig she surely was.
I saw a pretty little blonde with a pert, turned up nose; blue, dollar -sized eyes with long eyelashes; a clear, healthy complexion, and a
chassis of about 5 feet 4 inches that set a bachelor and a ham like me mentally raving.
She greeted me with a smile and looked
straight into my eyes when I introduced myself.
"I am always glad to meet someone in person that I have met on the air," she said in
her charming voice. "Come right into the
shack and meet the others."
The others? I had expected to have her undivided attention and had looked forward to it
since I had seen her in the flesh, but I followed her through the house and into her
room. Here I saw many brother hams -all
manner, shape and size -perched on the bed,
the bureau, the operating desk, and even on the
chairs. Some dope that I knew was yapping
into the mike, and I gathered that there was a

-
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1929 N. Berendo, Hollywood, Calif.

QSO under way. I found myself sitting room
on the foot of the bed and greeted the gang.
Corrine went to the mike and took over the
conversation, and we all listened with rapt attention while she conducted a QSO with some
guy. She talked enthusiastically, and I discovered that everything she was saying was the
same stuff she had dished me in our gab -fests.
Was I disallusioned!
While she was at the mike, I took a look at
the transmitter. There sure were a lot of swell
parts in that rig. I'll bet half of them were
given her. It was all neatly built into a six foot rack and panel and was an even better job
than my own.
I asked a couple of the boys how they happened to be there that particular evening. They
said that Corrine had told each one that he
could come over that night because her folks
would be out.
At ten o'clock sharp, she shooed us all out.
There was no chance for me to get her aside
and make a date, like I had decided to, so I
left with the rest of the bunch and we all went
down to the local beer parlor, chatting about
the wonder y.l. Corrine.
I had a QSO with her the next night and
made a date to take her to a dance the following Saturday night, after cautiously questioning
her whether anybody else would be around.
On Saturday night, I managed to drag her
away from a QSO with a lug that I knew
would chew the fat all night, and got started to
the dance.
"Gee, this will be fun," she said, "going to
a dance with a ham !"
Those were ominous words, but I didn't
realize it then, and I said, "Yeah, it sure will!"
All the way to the dance hall, Corrine chatted about her trouble in neutralizing her final,
and I did my best to help her out with suggestions gleaned from my battles with the same
thing.
When we got on the dance floor at the Dolornar, we really did some fancy clogging
until Corrine turned saucer -like blue eyes on

-
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=ANGLE FROM VERTICAL TO HORIZONTAL

By
W. E. N4\ATT.

PART

1.

and

CONSTRUCTION

R. E. STEINER. N-7DT.I**
"When I move," said Harley Steiner,
put up a vertical for the new layout." That
started the whole thing.
Having more spare time to devote to the
subject than did my buxom partner, the writer
delved into old files of every radio publication
he could find in search of enlightening information on vertical antennas.
Several surprising points were brought out
by that research. Among them were the facts
that when a ham used a vertical, he always tried
to get it as high in the air as two or three
spliced 2x2's or 4x4's would put it. Another,
that surprisingly few amateurs used verticals
on any band lower (in frequency) than 28
Mc., most of them being used on 56 Mc. And,
still another, that no matter who wrote on the
subject, seldom did any two authors agree in
the vertical radiation pattern produced by a
vertical half -wave antenna operating under a
given set of conditions.
However, two articles were found in which
the authors agree in their results. Samuel
Sabaroff, in the October, 1935, issue of "R /9 ",
presents a graphical procedure which produces
patterns checked by those given in an article
by G. H. Brown (RCA), in the January, 1936,
Proceedings of the I. R. E.
With these two articles as a starter, we pro ceded to draw up several patterns for a vertical
half -wave antenna operating with its bottom
on the ground, and at various heights above
ground. Figure A shows the theoretical pattern given by an antenna operating with its
bottom resting on, but insulated from, ground.
Figure B shows the effect of raising the antenna 7.3 feet, or approximately 40 electrical
130 °. Insofar
degrees, above ground, to H
as radiation characteristics were concerned, we
would much prefer to have had the antenna
with its bottom on ground. However, we

-

could not use it because of several reasons.
*ex- W6FEW; 709 Prospect Ave., Lewiston, Idaho.
*4' 1011 15th Avenue, Lewiston, Idaho.
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If you could but take a quick journey to Mr.
Steiner's residence, it would be quite evident
that a great portion of the city's rising generation lives within three doors of his home. (We
spotted 12 kids, in a bunch, the other day!)
These "little factors" played an important part
in deciding to use an antenna with its base
7.3 feet above ground. It may seem rather
strange to choose such an "odd" height; however, 7.3 feet corresponds to approximately 40
electrical degrees, on 14.5 Mc., and that even
number was easier to use in calculating the
pattern for H
130° shown in figure B.
Too, the chosen height was great enough to be
far beyond the reach of the tallest member of
the neighborhood "gang."
As is seen, the chosen antenna height causes
a small lobe of radiation at a high angle to be
produced. Being curious as to the relative
percentage of the total radiation in this small
lobe, we carefully drew a pattern to scale and
measured the two areas by a planimeter. It
was found that, theoretically, the large lobe
contains approximately 93.4%, and the small
lobe 6.6% of the total radiation. Not being
"hoggish ", we were well satisfied with this pattern. The antenna is well out of reach of "inquisitive hands ", the radiation characteristic
still being that desired.

=

Theoretical Radiation Pattern

A word now concerning our use of theoretical patterns in choosing a height of the antenna. It must be remembered that ideal conditions are assumed for a theoretical pattern.
In other words, it is assumed that the current
distribution along the length of the antenna is
uniformly sinusoidal that the antenna is operating above a "perfect earth"; that there are
no distortions to be produced by nearby reflecting bodies such as guy wires, telephone and
power lines, neighboring b.c.l. antennas and,
lastly, clotheslines. Naturally, these conditions are never met by anyone and are not even
closely approached by amateurs who lack large
;

quantities of time and money to spend in
searching for a location. Commercials have
those things; the ham must, and does, make the
best use of the location he happens to have.
We, of course, knew all these things before we
started to consider theoretical patterns. However, we felt that it was far better to work from
a definite starling place, even though it were
theory, than to just guess at something. The
practical operation of the antenna can be
checked later. (This is being done, at the time
of writing. Both vertical and horizontal patterns are being determined.
Co -Axial

Feed

Having decided on the electrical and physical
height of the antenna, the next problem that
arose was that of feeding it. After much discussion, it was decided to use concentric line,
or "co -axe" (as you prefer). The principal
reason for using this type of transmission line
was the undesirability of having a two -wire
parallel line running up the side of the house
and across to the antenna. The child -mind is

tenna capable of resisting a 50 m.p.h. wind
would be prohibitive for an amateur's station.
It was then decided to make the antenna from
two pieces of hard -drawn copper pipe. These
pieces are, respectively, /8" and 11/8" in diameter and fit snugly together. They were sweated
together by using a small torch and plenty of
solder and the grace of capillary action. If
you'll recall your physics, capillary action occurs when a very small opening, or tube, is immersed in a fluid. The solder literally "flew"
into the very slight space between the two
pieces of tubing and another "headache" was
over. The two ends were capped at the top to
keep out water and at the bottom to provide a
bearing at the insulator. The bottom cap was
drilled in the center just slightly larger than
the bolt extending through the top of a large
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devilish device, at times, and we feared the
use of such a line would cause it to be seen as
a "swell little stepladder" by the ever -present
youngsters.
The important electrical features of the layout having been decided upon, the mechanics
of it arose. The first consideration was that
of guy wires. The cost for a self -supporting ana
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Johnson standoff insulator. The antenna is
supported by the insulator, but is in no way
bolted or fastened to it, except by the action of
gravity and the tension on the guy wires.
Guying and

Support

Three guy wires were strung from a point
just above the joint of the two sections and
fastened to the very convenient corners of a
house and two garages. As shown in the diagram, three large insulators break the guys at the
antenna, thus reducing to a minimum any possible leakage. Small egg- strain insulators of
the "airplane" type were used to break up the
remainder of each guy, which was no. 14 galvanized iron. Incidentally, each piece of each
guy was cut so as not to be a sub -harmonic of
the antenna length and, no two pieces of any
of the three guys are of the same length.
For a bottom support, a 4x4x12 was sunk 4.8
feet into the ground this was to allow for the
length of the base insulator. In our case, a
mistake was made in not setting the post in
concrete. When setting it, it was thoroughly
water -tamped into place after being set plumb.
However, during strong winds, which are not
uncommon in this particular area, considerable
pressure is produced on the earth about the
post. This is due to the moment action about
the guying point, produced by wind pressure
on the antenna. In this particular case, a total
displacement of nearly one inch was observed
at the surface of the ground. This is not good,
mechanically; it may be avoided by setting
the post in concrete or, if not set in concrete,
by using a larger post. The larger surface area
produces less unit -pressure on the soil, thus producing greater rigidity. Thorough tamping,
when setting the post without concrete, is very
essential.
Considerable swaying of the antenna above
the guying point was observed during recent
windblows.
This caused no alarm, as the
spring -like qualities of the tubing have been,
and are expected, to continue to be great
enough to resist permanent deformation. The
greatest thus far observed, during windblows,
was not more than 3 or 4 feet, total, of the
top end. While "playing" with the antenna
before installing it, as much as 10 feet total
displacement (five feet, in one direction) was
had without any deformation. This occurred
with no guys on the tubing; hence our confidence in it.
;

;

The Antenna -Coupling Unit

The remaining constructional feature, that

of housing the antenna loading unit, was a
small one. The simple object being to protect
it from the weather, the unit was mounted in
a small wooden box which was, in turn,
mounted at the base of the antenna. The concentric line runs up the post and is fastened
thereto with small "U" strips of galvanized
iron.
As shown in the sketch, the concentric line is
coupled to the transmitter by means of a link
at the final amplifier. The inside wire of the
line is split to accommodate the r.f. ammeter;
the outside tubing is grounded-both by being
connected to the transmitter ground and also
by being run underground to the antenna. At
the antenna, tuning is accomplished by means
of the circuit shown. However, in tuning up
the transmission line and antenna, it is important that a correct match be obtained. One
indication of a mis -match will be an excessive
current in the line, shown by the r.f. ammeter.
In order to have some idea of what the proper
r.f. current should be, one may calculate it from
Ohm's Law:
P -I2R

where P is the power in the line, I is the r.f.
current flowing and R is the impedance of the
concentric line as stated by the manufacturer
(usually 60 or 70 oms)
The power may be
assumed to be 30% less than that input to the
final if you have designed and built a good
final. Using that value, the proper line current may be approximated and will serve as a
guide in obtaining the proper match. Another
method is to set up a simple field -strength
meter and, with another ham, make a number
of tests on the coupling by keeping the power
input constant and changing the position of
the taps on the coil. After getting the proper
match, either note them in your log; or make
a new coil (after experimenting with the original) and solder the connections in place.
.

(NOTE: Due to recent bad weather, it was impossible to send photographs with this first part of
the article. The second part will describe the author's experiences in getting horizontal and vertical
radiation- patterns for the antenna just described.)

Another Vertical Feeding Arrangement
As an optional method of feeding a vertical pipe antenna, may we suggest the method being
used on the 14 -Mc. one at RADIO'S office.
The antenna itself is 33 feet long, made of
three sections of ordinary water pipe, and is
[Continued
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W5FHJ

W9YUD
W9DHO
W5CZZ
W5EYV
W9JWI
W6LUL
W9GND
W9DHQ
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W5CZZ

W7CKZ
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Location

Distance
km

Ruleville, Miss.
Dallas, Texas
Freemont, Nebr.
Wisner, Nebr.
Terrill, Texas
Refugio, Texas
Independence, Mo.
Los Angeles, Calif.
Grand Forks, N. D.
Wishek, N. D.
Kerrville, Texas
Terrill, Texas
Kansas City, Mo.
Aberdeen, Wash.

1800
2340
2040
2090
2280
2600
1960
4050
2070
2200
2720
2280
1950
4050
2180

Wichita, Kansas

Like the weather, the vertical angle at which
signals are transmitted or received is something
that everyone talks about but few do anything
about. We must thank H. O. Peterson and
D. R. Goddard of R.C.A. Communications,
Inc., for some data on angle of arrival of 28
Mc. amateur signals, published in the October
I.R.E. Proceedings in an article on field
strength observations of transatlantic television
signals on 45 Mc.
The vertical angle measurements were made
to facilitate design of an antenna. For this
work, three horizontal dipoles were erected at
16.7, 27.3 and 50 feet above ground, with
equal length feeders to the receiver. The
method of determining the angle of arrival by
comparison of the signal strengths picked up
on each of these antennas was described by
Friis, Feldman, and Sharpless in I.R.E. Proceedings for January, 1934. The 45 Mc. television signals arrived close to 7.5 degrees above
the horizontal. Measurements on amateur signals March 4, 1937, which were made in the
28 -30 Mc. band, are listed on this page.
From the data in the table, it is found that
the angle of arrival ranges from 8.1 to 17.2
degrees above the horizontal for what is assumed to be one -hop transmission, depending
largely upon distance, and close to 12.0 degrees for the instances of two -hop longer distance transmission.
It might be mentioned here that angle of
arrival measurements on a somewhat lower frequency have in the past suggested that South
American signals come in on the East coast at
a very low angle -about 3 degrees.

Arrival
Angle

Layer

Height

Degrees

km

17.2
8.9

360
282
378
358
357
357
402
302

14.1

13.7
11.7

9.0

17.2
11.6
12.6
9.5
8.1

10.6
16.2
12.4
10.9

331

290
353
332
378

318
332

According to the National Bureau of Standards, there is little reason to expect that there
is normally any difference between the angle of
arrival and the angle above the horizon at
which the same signal left the transmitting antenna.
It will be seen, therefore, that the average
amateur antenna, operating in the higher frequency bands and radiating most of its power
at angles above 20 degrees, is probably a better
"cloud- warmer" than a communication device.
Means of concentrating radiated power at lower
angles are available (see "Antenna Gain Without Directivity," RADIO, May, 1937) which do
not at the same time involve sharp horizontal
directivity.
Although the material given above clearly
indicates that it is the extremely low -angle
radiation that "goes places" on 28 Mc., it does
not (and cannot) indicate what percentage of
the radiated power was leaving the transmitting
antenna at these low angles. It could have been
easily possible that only a small part of the radiated power was leaving the antenna at this low
angle; however, it was this low -angle radiation
that was being received and measured.
Almost any type of an antenna will radiate a
certain amount of power at these desirable
angles. For this reason almost and antenna will
work, after a fashion, on 28 Mc. When real
results are desired, however, a radiator that
concentrates a majority of its radiation within
the lower vertical angles is the one to use. Many
excellent low -angle radiators have been described in recent issues of RADIO.
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RADIO breaks down and herewith proves that the
hand which rocks the cradle can also pound brass.
All except the most confirmed misogynist will
have to admit to perking up and showing a bit
more interest when the operator at the other end
says, "Hi, o.m., it happens that I'm a y.l."

Although Dorothy H. Wilkins of W1 FT divides her time between amateur radio and
stamp collecting, the latter hobby runs
second to talking with the gang on "80."
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Reiffin, W2TU, has hcd
her call since 1932. Her rig
is used only for c.w. on 10,
20 and 40 meters, while that
of her husband is on 10- and
20 -meter phone.
Rose

á#

READING FROM LEF7TO RIGHT:
Station of Nelly Corry, G2YL.
Rose Zandonini, Nelly Corry, and

Elizabeth Zandonini, W3CDQ.
Mildred McMoster, W9OIU.
Regina L. DeWogeneire, W9ZTY,
pictured with her three junior
ops.

Mary Roth, W9TSY, and her

transmitter.

The transmitter

at

W3CDQ.

Mary Tatra of W7FWK and
her transmitter.
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Amateur radio
who said it was a man's
game?
A glance through these pages will discourage
the woman -hater who fled to amateur radio for
security and the man -of- the -family who took
to the air for peace.
So adept have some of these women become
that they are occasionally guilty of conducting
cooking and knitting QSO's over the air, with
a W2 on one end instructing thusly: "Knit 1,
purl 2, etc. ", while a W9 or W6 responds,
"Knit 1, purl 2; yes, yes, then what ?"
Some of them, like Judy León of HC1FG
and Elizabeth M. Zandonini of W3CDQ, carry
their interest into professional radio. HC1FG
announces at PRADO, one of the most popular
South American broadcasting stations.
In
1935, when Judy entered the A. R. R. L. International Relay competition between W and
VE stations and stations outside of U. S. A.
and Canada, she made 35,782 points -far
more than any other person not in the W and
VE districts. A member of the "Rueda del
Oeste", she is captana of the Indo -Latin chain
and captana of the Rueda Nacionalista.
W3CDQ is radio aid with the National
Bureau of Standards and is well -known
throughout the ham world. Elizabeth has been
planning to put a new rig on the air this month
to operate on 7, 14 and 28 Mc. She has a
schedule with Nelly Corry, G2YL, for 28 Mc.
work for correlation purpose.
Others are like Regina L. DeWageneire,
W9ZTY, who manages to keep house, rear
three junior ops, watch after the o.m.
W9VWL, and maintain schedules. Mildred
McMaster of W9OIU gave up newspaper reporting to become Mrs. W9LIV. She is so
enthusiastic about radio that she insisted upon
their son being named Harold Alan in order
that his initials would be "HAM ".
Then, there are some like Dot Wilkins of
W 1 FTJ-the y.l. with the large brown eyes
who work for radio concerns by day and come
home to pound brass half of the night. Dot is
secretary to a wholesale radio firm and is active
on 3.5 Mc. c.w. Her brother, W1BII, is responsible for her interest in hamming.
Clara C. Reger (W8KYR), on the other

-

hand, is a piano teacher. Yes, she is the girl
with the smile and the resemblance to merry
Gracie Allen of the b.c. radio world. W8KYR,
who sends and receives between 30 and 35
w.p.m., particularly favors traffic work and
rag- chewing; she participated in the emergency
nets of both 1936 and '37 flood catastrophies,
as did other y.l. operators throughout the
country.
The distinction of having been interviewed
over NBC hookups twice and of writing several articles on amateur radio goes to Dot
Hagerty, W6JMH (Mrs. W6JMI), whose appearance belies the oft -quoted statement that
frowsiness and y.l. operators go together. Once
upon a time she considered aviation the ideal
hobby, but has changed her mind about that
and sticks to hamming.
Who's to Blame?

No matter how loud a complaint he may
make, the man in the amateur radio game is
pretty much responsible for the feminine invasion. In most instances, he as brother, husband,
or friend has consciously or unconsciously made
radio an intriguing subject for the y.l.
For instance, Rose Reiffin, W2TU -the subject of the camera study on page 43- confesses
that the reason she first took to amateur radio
was to keep pace with the b.f., W2CWP, who
insisted on breaking dates because of schedules
with some brother ham. They are married
now.
Another example of the masculine influence
creeping in is that of Myrtle Long, who got
her ticket in 1931 and liked her husband's call
so well that she only asked for a license to
operate W4KB. For the past seven years, in
their home down on Choctawhatchee Bay, Valparaiso, Fla., Mr. and Mrs. W4KB have been
host and hostess to several scores of hams at the
annual hamfests in that district.
Mary Roth of W9TSV just couldn't help being a ham -there are four men and herself in
the family with calls: VE4DF, W9RIA,
W9TSV, VE4RN, and W9QBT. She was the
third in the group to receive her license. Mary
has no other hobbies since radio takes up most
of her spare time. She has made herself quite
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Helen Cook, W6MWO, is .interested in
the establishment in Los Angeles of a
radio communications department of
the Aerial Nurses Corps of America.
Harriet Gilbert, W6HEG, heads the radio
project in Los Angeles.
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.
Myrtle Long,

W4KB,
holds the same call as
her husband. She has
been a licensed operator
for six years.

Florence Jones, W6AET, likes
amateur radio because she
finds it both exciting and

interesting.

The receiving position at
W6DOB and W6AET-Mr.
and Mrs. Lloyd Jones.
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proficient in this field and managed to run away
with the 1935 Illinois sweepstakes awards.
Little Mary Palmer, W5DEW, nicknamed
the "dewdrop in Texas ", keeps up with friend
husband, W5BUZ, in radio. She is quite proud
of the rotary beam antenna, better known as
the "buzzard nest ", which he designed for her.
Florence Jones, W6AET, admits too that
her husband, W6DOB, was partially responsible for her becoming interested in radio.
She's been on the air for about seven years -entirely c.w. Blonde Florence refuses to go on
phone for fear that some one may accuse her
of being one of the recipe -trading, knitting
y.l. hams!
Occasionally, Helen Cook, W6MWO, takes
time out to go golfing, but for the most part
she is too busy with amateur radio to fuss
much with other hobbies. She is w.a.c. on both
10- and 20-meter phone. Helen has had her
ticket for about three years nows. Along with
Harriet Gilbert of W6HEG, she has become
interested in the establishment of a radio communication department in Los Angeles for the
Aerial Nurses Corps of America.
Another W6 is Ruby Thòmpson, W6OJC,
who plans to enter the field of commercial
radio. Last year she studied various aspects of
the work in school where she was the only girl
in her class. In addition to hamming, she likes
music; the trumpet is her pet instrument.
Mrs. Mary Tatro of W7FWR, from Athens
Beach, Olympia, Wash., is one of those feminine hams who manages to find time for two
hobbies: amateur radio and stamp-collecting.
It's a toss -up which is her favorite, but were
betting on the former.
Jo Conklin's pet peeve is to work some
fellow who says "OK, o.m." She tells him,
"XYL here, not o.m." The answer is almost
invariably, "OK, o.m. "! W9SLG operates
mostly on 40 meters. Her main hobby, outside of radio, is keeping the two- and -half -yearold son out of a power supply. Next in line
is doing one thing and another at the local
Methodist church in her city where her father
is the preacher. After that, she enjoys taking
motion pictures in color when she and friend
husband, W9FM, go on trips.
One of the outstanding women on the air
is Nelly Corry, G2YL, noteworthy for her activity on the 10 -meter band and her serious
study of radio. She was the first G to make
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w.a.c. on 28 Mc. (time, 61/4 hours, on Oct. 27,
1935) and has written for numerous publications. The propagation of radio waves and
similar aspects of radio interest her more than
does the technical side of the game. Her
transmitter is a homemade four-stage crystal controlled job which operates on 7, 14 and 28
Mc. c.w.
Nelly is one of five licensed British y.l.
operators. The others are GM21A, G6SF,
G6YL, and G8LY, but at present Barbara
Dunn, G6YL; Constance Hall, G8LY, and herself are the only ones active. Their numbers
will probably be swelled in the near future,
however, as three more y.l.'s have obtained
"three- letter -call" licenses (for artificial aerial
operation only), and there are half a dozen or
so y.l.'s who are "British receiving station"

members of the R.S.G.B.
W3CDQ and G2YL got together for a personal QSO this summer when the latter and
her sister were traveling in Europe and England.
For the most part, the y.l. is perhaps not
quite as rabid a hobbyist as the man. She can,
for example, go to Europe and content herself with visiting only four or five hams; but
the man, however, is extremely thorough about
his personal QSO's. W3CDQ lived up to
this contention by calling upon just a few amateurs, including G5LA, G2YL, and I1ER
while abroad. The theory, however, breaks
down there, for Elizabeth managed to take in
as many large and worthwhile radio exhibits
as she could find in Europe. In Paris there
were the National Bureau of Standards radio
section display and the scientific exhibits of
the Germans which were highlights. In Milan,
Italy, she was accompanied by IIER at the
annual fall radio show. She reports that one
of the most interesting receivers at the show
was a little three -valve affair, the "radio
balilla", designed for the farmer in order that
he could listen to agricultural hour programs.
W3CDQ observes that the component parts of
both the French and Italian sets are quite similar to the American brands.
Elizabeth is another who will not consider
recipe -trading via the shortwave bands. But
then, that is neither here nor there, anyway.
There are both merits and demerits to this
practice and it's not the editor's desire to start
any hair -pulling over the subject. That's for
the open forum department.

Ruby Thompson, W6OJC

Clara Reger, WBKYR

Dorothy Hagerty, W6JMH

Mary Palmer,
W5DEW

Judy Leon, HC1FG

Left to right:
Nelly Corry, G2YL
Josephine Conklin, W9SLG
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The most frequent comments on the subject
of fading seem to come from phone operators,
with a few occasionally from 28 Mc. code men.
Like the weather, it is often a subject of conversation, with very little being done about it.
There are, however, a number of possibilities
whereby fading can be reduced or eliminated.
These, mainly, can be divided into those things
which are done to the receiver, to the transmitting antenna, or to the receiving antenna.
Everyone is familiar with the improvement that
can often be obtained with automatic volume
control on a phone signal, particularly on lower
frequencies where the fading is usually general
rather than selective as to frequency. This
method involves holding the voice level constant, permitting the background noise to rise
and fall, rather than to allow the voice intensity to fade up and down, with the gain and
the background n o i se held constant. The
method is not widely used on code where keying changes the average signal input to the
receiver. It works reasonably well where the
fading is not selective and where the swings
are within the range of the a.v.c. action. But
it is far from the last word in eliminating
fading, particularly on the high frequencies.
In order quickly to dispose of methods which
are of limited interest to amateurs, we might
mention the subject of "diversity reception."
This makes use of the fact that two antennas
spaced about 2 wavelengths or more, whether
broadside to or in line with the transmitting
station, will receive the signal with fading that
is substantially independent in each antenna.
In commercial practice, three antennas are often
used, each feeding a receiver. The relative signal level automatically switches the output circuit to the receiver enjoying the highest signal
level. Because all three antennas are seldomly
picking up the signal in the depth of a fade,
usually one part of the system delivers a useful
signal. A.v.c. operating on this system eliminates
some additional variation.
We had the pleasure of seeing an amateur
installation of this type, employing two receiving channels, in use at XE1G. A system similar
to this could probably be reproduced now for
little more than the cost of two receivers, not
counting the labor of the builder. This diversity
receiver at the time was using two horizontal
antennas at right angles to each other, giving
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half -scale readings on the R -meter of one channel and a very low reading on the other, so
the usefulness was considerably reduced from
the theoretical maximum. Where space is not
available to erect two receiving antennas spaced
two wavelengths or more, one antenna may be
made vertical and the other horizontal if ignition noises are not troublesome on a vertically
polarized antenna.
Let us now consider other fading effects and
methods of attacking the problems presented.
The Fading Wall

Where transmission is intended mainly for
the area within a hundred miles or so from the

transmitter, such as may be true on the lower
frequency bands and on the normal broadcast
frequencies, the useful working range is limited
to the distance where bad fading is encountered.
The antenna radiates at low angles and puts a
"ground wave" signal directly into the receiver
without a reflection from the ionosphere. Higher -angle radiation may also come down out of
phase, or with shifting phase due to variations
in the reflected path length, causing partial or
complete cancellation of the "ground wave" at
the receiver. This effect is shown in figure 1
where the curve OAB represents the relative
field strength radiated at various angles in a
vertical plane from an antenna O. Line OA
represents the strength effective in a direction
that is reflected by the ionosphere at point C
and received at point P. OB represents the
strength of the "ground wave" as received at
point P.
The cure for the fading at P, obviously, is to
eliminate one of the two possible paths, OACP
or OBP, whereby the signal can be received. In
broadcast practice, a concentration of radiation
in a horizontal plane (OB) is used because this
is readily obtainable to a degree, and nearby
reception via the ionosphere path OACP is rare
anyway. The current distribution on the vertical
antenna is corrected so that the pattern more
nearly approaches that of figure 2, in which the
strength along OA is .considerably reduced compared with OB. This treatment is only necessary where the power is high enough to produce
a ground wave of useful strength extending to
the point where the reflected path is received.
In amateur practice, horizontal antennas are
generally used on the lower frequencies where
this type of fading occurs, reducing the strength
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of the ground wave and likewise eliminating
one path, even though the width of a skip distance zone, if one is present, is thus increased.
The signal strength at nearby points is likewise
reduced, often a beneficial effect in heavily
populated sections when it is desired to work
beyond the ground wave.
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High Frequency Fading

On our higher frequency bands, fading is
generally more rapid, and often selective as to
frequency rather than general. Again this is
due to interference between components of the
signal following paths with different transmission times, but both paths are generally through
the ionosphere. When these paths are due to
radiation leaving the transmitting antenna at
widely different angles, a change in the directive pattern in the vertical plane might be accomplished at the transmitting antenna to reduce the fading. This would be possible by the
use of sharper vertical directivity such as results
from the use of the V or the rhombic (diamond) antennas if horizontal directivity is also
desired, or some method of holding down the
vertical angle without appreciable horizontal
directivity. The Kraus Flat-Top Beaml arrangement may be used (end-fire in the horizontal
plane) with some improvement. Vertical stacking has also been used. These methods can
give an actual gain as well as a reduction in
fading. One station, W9SYD, has had particularly good results with stacked horizontal
antennas. A general improvement of one R
point is reported over any non -directional antenna used, and foreign phones now reply to
CQ's though they are hard to raise on 20 -meter
phone with any other antenna. The change in
pattern caused by stacking vertical antennas is
roughly seen by comparing figures 1 and 2
while the result of stacking for a horizontal
antenna one wavelength high was shown in
the articles on the subject by E. H. Conklin in
RADIO for May, 19372.
Improved Receiving Antennas
is
perhaps the most successful single
What
method so far devised to reduce fading is one
which may not appear to have a direct applica-

tion for the average amateur, but an amateur
version is nevertheless possible. We refer to
"Directivity Steering" as suggested by Mr. E.

'A Small but Effective 'Flat -Top' Beam," John D.
Kraus, W8JK, RADIO, March, 1937.
"By Popular Demand," John D. Kraus,- W8JK,
RADIO, June, 1937.
'Antenna Gain without Horizontal Directivity,"
E. H. Conklin, W9FM, RADIO, May, 1937.

Bruce of Bell Telephone Laboratories, consideration of which may prove helpful to use.
In "general" fading there may or may not
be appreciable angular separation between the
multiple interfering waves at the point of reception. It has been determined that with
selective fading, a material path length difference, with little question, must exist. If some
method is devised whereby the antenna will
receive waves from only one angle, fading will
be considerably reduced. If this one angle
should involve receiving one of the stronger
waves, then the volume might be satisfactory.
Sharp, variable directivity itself may be difficult to obtain. However, a moderately sharp
characteristic can be obtained if the vertical
pattern of the proposed antenna has a steep
edge and thereby discriminates against reception from some angles. This idea is pictured
in figure 3.
It is found that a discrimination of 10 db
against one of two interfering adjacent waves
will make improbable a fade deeper than 5.7 db
from their sum. This is a relatively unimportant fade for ordinary speech transmission in
the absence of strong interference.
When the received strength is low, the edge
of the diagram in figure 3 should be advanced
until a large amplitude wave is encountered.
The system should not have minor lobes of
appreciable size.
For his tests, Mr. Bruce used a rhombic antenna arranged so that the far end could be
"pulled out ", expanding the axis of the diamond in the direction of the transmitting station. This required only a relatively small
change to alter the angle at which the steep
upper edge of the pattern will just intercept a
reasonably strong wave. With this antenna, a
number of observations indicated that 51 % of
the measurements show no reduction in fading
from a comparison antenna, but in 35 % there
was practically no fading present. However,
[Continued on Page 159)

'Directivity Steering," E. Bruce and A. C. Beck,
Bell System Technical Journal, April, 1935. The
material which follows is discussed more fully in
this reference.
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56 Mc. crystal-control job simplified with
Mc. crystal.
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With the coming of the new regulations concerning the allocation of the ultra-high frequencies, frequency- stability requirements on
the 56 -Mc. band will be greatly increased. On
one side of the band there will be two television channels (the low frequency side) while
on the other end there will be government
assignments. It will be a much more serious
offense for off -frequency operation, either of
the carrier or of the sidebands of a modulated oscillator transmitter, when the interference is
actually bothering some government service.
Sooner or later, preferably sooner, some
means of frequency stabilization will be required for operation on 56 Mc. as well as on
the lower frequencies. Until recently, crystal
control on this frequency has necessitated the
use of a large number of buffer and doubler
stages to multiply and amplify the low -frequency output of the crystal. Recently, with
the introduction of high -frequency crystals, this
problem has been greatly simplified.
'` Laboratorian,
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These crystals operate in a somewhat different manner than conventional crystals. They
are known as harmonically- operated units. In
other words, they are operated on odd harmonics of the crystal's fundamental -frequency
output. Due to some peculiarity, the output
frequency is not an exact multiple of the fundamental of the crystal.
The harmonics most commonly used are the
third and the fifth. Thus, the fundamental
of the 28 -Mc. crystal used in the transmitter
to be described is about 9300 kc., and it is
operated on the third harmonic. (The crystal
is of course marked with its 28 -Mc. frequency.)
A good crystal of this type may often be operated at as high a harmonic as the eleventh or the
thirteenth. This allows quite high frequency
operation to be obtained from a low- frequency
crystal without the use of many stages of frequency multiplication.
The power output,
however, on these high harmonics is quite small
and the r.f. crystal current is apt to be quite
high. For these reasons it is advisable not to
try to operate the crystal oscillator with too

ó
much plate voltage. In the unit to be described,
the oscillator is run at a plate voltage of about
200.
Construction

This transmitter is constructed in about as
simple a manner as is possible. It is mounted
.upon a 7" by 14" metal chassis. If desired, to
make portable operation more simple and convenient, a metal cabinet could be procured in
which to mount the unit. A number of manufacturers make small metal cabinets that would
be suitable for the purpose.
The tank condensers and inductances are
mounted below chassis. The shafts of the two
tuning condensers are brought out through the
front drop of the chassis. The two small standoffs just to the right of the second 6A6 are
the output leads of the rig. They are coupled
by means of a link to the plate tank of the
final amplifier and, by varying the number of
turns, this arrangement may be used to couple
to almost any type of antenna -feed system.
To the rear of the chassis are mounted the
6L6 modulator and the modulation choke. The
choke illustrated is rather husky and is really
more than ample for the job. If desired, especially for portable use, the size of this choke
could be decreased materially.
No pre -amplifier stages for the speech amplifier were included since, for most uses, a good
quality, high output single -button microphone
will give ample drive for the 6L6. These microphones are capable of giving quite respectable quality and excellent intelligibility. How-

Under Chassis View, Showing Layout of Parts

ever, if better voice quality and greater mike
sensitivity are desired, it would be advisable
to include one very high -gain stage or two
medium -gain stages of speech amplification
ahead of the 6L6. For all practical purposes,
however, the 6L6 modulator can be driven to
ample output by a good close- talking single -

button microphone.
Power Supply

No power supply was included on this chassis
since it would detract from the versatility of
the unit. For home -station operation a good
b.c.l. -type power supply capable of delivering
350 volts at about 125 ma. will be ample. It
can be built upon a small, separate chassis with
a cable and connector to simplify connection
to the transmitter.

For portable operation, almost any type of
supply will work, the power capabilities of the
supply determining the power output of the

6A6

0

10
SCHEMATIC FOR
5 -METER RIG
C1

-.005

pfd. mica

C2-.0001 pfd. mica
C:1 -35 ppfd. midget variable
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split- stator
-10 pfd. 50 -volt electrolytic
R1-500 ohms, 5 watts
R2- 100,000 ohms, watt
R3- 10,000 ohms, 5 watts
R4 -5000 ohms, 3 watts
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RFC1

choke
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-7
turns no.
dia., 1" long
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1
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turns no.

dia., 3/4" long
-4
turns no.
dia., 1" long
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12,

1"
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Midget mike -to -grid
T-transformer

J
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B-4.5 volt

C
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battery

rig. The best type of a supply would be one
of the 300 -volt 100 -ma. dynamotors now on the
market. With one of these supplies, or with
a good b.c.l. power pack, the rig will have an
output of 3 to 5 watts at 56 Mc.; ample for
all ordinary (and, since crystal controlled, for
a good many out -of- the -ordinary) contacts.
With a lower- powered dynamotor or with
one of the small vibrator supplies, the power
output will be reduced. Still, the better locations available for portable operation will, in
most cases, more than make up for the lowered
power output.
Electrical Design

A 6A6 tube is used as a combined crystal
oscillator and frequency multiplier. With one of
the new ten -meter crystals, 56 Mc. power is
available at the output of the second section
of the 6A6. The plate voltage is dropped so
that it will not exceed 200 volts or so on the
oscillator section of the tube. The doubler section is operated at full power -supply output
voltage.
The method of coupling the output of the
6A6 to the grid circuit of the final amplifier
is of interest. Capacity coupling is used from
the second plate of this tube to the push -pull
grid circuit of the second tube. Instead of using
a split- stator condenser to tune these grids, two
of the midget "MEX-type ", isolantite- insulated,
screw driver -adjusted trimmer condensers are
used to tune the circuit. Keeping the two condensers at approximately the same capacity, the
grid circuit is resonated by turning both condensers at the same time (by a neutralizing

screwdriver)
To keep the grid circuit more electrically
symmetrical, the trimmer condenser across the
side of the circuit that is loaded by the 6A6
plate -to- ground capacity should not be turned
as far in as the one across the other side of
the circuit. In this way it is possible to compensate for the loading capacity of the 6A6
tube's plate circuit.
.

Neutralization

The 6A6 in the final stage is neutralized by
two more of the same type trimmer condensers,
also with the mica removed. The amplifier is
neutralized in the conventional manner; by removing the plate voltage and tuning the neutralizing condensers until there is no reaction
between the input and output tank circuits of
the stage.
Care must of course be taken in the use of
these "mica- less" trimmer condensers that the
52

two plates do not touch. If the possibility that
they can touch is kept in mind during the tuning process, it will be much easier to keep them
separated.
Tuning Up

The crystal oscillator can best be tuned by
placing a small pickup lamp in the field of the
plate circuit of the first section of the oscillatordoubler 6A6. The tank condenser for the oscillator is then tuned approximately to maximum output.
The plate circuit of the doubler section
(which is, of course, also the grid circuit of the
final stage) is resonated also by a pickup lamp,
the two condensers being tuned as discussed
under Electrical Design. The balance of the
process is conventional.
The 6A6 amplifier should be loaded up to
about 40 ma. for normal operation at 300 -350
plate volts: For lower plate voltages, the current should be proportionately lower.
For portable operation, especially at lowered
plate voltages, it will be advantageous to substitute a 6V6G for the 6L6. The lower filament and plate drain of the 6V6G will allow
the unit to operate for a longer period before
the storage battery begins its demise.

Angle of Radiation vs. Angle of
Reception
There has been a feeling among amateurs
that the vertical angle of reception of a signal
differs from the angle of transmission above the
horizontal. On this point, the National Bureau of Standards, in commenting on radio
wave phenomena, had this to say:
"It is possible to have some asymmetry of the
ray path of transmission by way of the ionosphere but it is difficult to think of cases where
this would be very important. We see no reason for using a receiving antenna with directivity in the vertical plane different from that
of the transmitting antenna when used for two way communication over the same path."

Current simile -As monotonous as a police
radio announcement.

-

Poet's Lament
There is no English word
which rhymes with radio.

Recently heard on the ' twenty -meter band,
"There is getting to be so much QRM that
nobody gets on any more."
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Dynamic symmetry is the science of proper
relationships of the areas making up a design.
It is the type of symmetry found in nature and
it comes from an old Greek term which means
commensurable in pouter. It was used to describe the relationships between the sides and
ends of dynamic rectangles. Dynamic rectangles
are made up of lines which bear a root relationship to each other.
The principles of dynamic symmetry were
known to the Egyptians as early as 5000 B.C.,
but they applied the principles only in their
buildings. The Greeks elaborated on the
Egyptian art and discovered that definite dynamic ratios exist in the bodies of humans, animals, and plants. They developed and applied
this knowledge extensively in their statuary,
buildings, jewelry, etc., and produced the most
perfect examples of classic art known to civilization. This perfection of form and design was
lost when the Romans conquered the Greeks
in the second century B.C. The Romans interpreted the Greek art as being based on relationships of lengths rather than areas and they
developed a "modulus" which they used in
planning their creations. Thus the Roman art,
and the art of the civilizations to follow until
the present day, was based on static symmetry
and lacked the vitality and realism peculiar to
the Greek art.
For many centuries archeologists and historians tried to re- discover the secret of the
Greek artists. It was only twenty years ago
that Mr. Jay Hambidge, an art professor at Yale
University, announced that the beauty of ancient Greek art was due to the application of
simple geometrical formulae rather than to
*KOA, National Broadcasting Co., Denver, Colo.
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"born artists ". His theories have been proven
conclusively and are now generally accepted and
practiced.
This article can only be a synopsis of this
fascinating subject and is largely a review of
publications, a complete bibliography of which
is included. It will be of interest to those who
design apparatus which must present a finished
appearance. What little knowledge I have
gained of the subject has been invaluable to
me in panel layouts and cabinet design. It gives
me a feeling of security when I begin a design
to know that it will look right when it is finished. I am a sincere believer in the axiom that
"function should dictate design ", but I have
yet to see a piece of apparatus that could not
be improved by proper proportioning of areas
and an orderly arrangement of components.
Probably the most useful and necessary application of dynamic symmetry to radio is in the
design of cabinets and escutcheons for broadcast receivers. It would be advantageous for
the engineer to understand the elements of dynamic symmetry in order that the fundamental
and basic layout work could be completed before the design is turned over to the artist or
cabinet designer.
A little knowledge of dynamic symmetry
should be very helpful to the amateur who
builds his own regalia, particularly if he is the
type of "ham" who wants classy, commercial
looking equipment that will be untiring to look
at and a pleasure to show his friends.
All that is necessary to understand dynamic
symmetry is a little elementary geometry and
enough patience to draw some simple diagrams.
A thorough knowledge of the elementary dynamic shapes is essential. Above all things do
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FIGURE 3

Illustrating the Derivation of Root Rectangles
and Whirling Squares 11.618 Rectangle).

not get the idea that it is complicated and too
difficult to be worth while. The most difficult part of the mastery of the subject is to
remember that one is dealing with relationships
of areas rather than lengths; hence, one must
learn to think geometrically rather than arithmetically.

While it is true that the 1.618 rectangle and
the root 5 rectangle are preferred shapes, one
is not by any means restricted to their use alone.
In fact, many critics of dynamic symmetry have
raised the objection that it is too flexible, because there are an infinite number of shapes
that can be systematically subdivided into commensurable unit areas.
Root Rectangles

The fundamental dynamic shapes are simple
to construct from a square. The square and its
diagonal furnish the series of root rectangles.
Figures lA and 1B illustrate two methods of
their construction. In figure lA the square
ABCD is assumed to have a side of unity. With
the diagonal AC as a radius and using A as a
center, describe the arc CE, extend AB and DC.
Draw EF perpendicular to AE. AEFD is known
54

= 1.732.

The root -four and root -five rectangles are
similarly constructed and the process could be
carried out to infinity but for all practical purposes no rectangle beyond root five need be
considered. The root -five rectangle and its
divisions are the shapes most prevalent in
nature.
In figure 1B, the same result is obtained in
a different manner. Given the square ABCD,
and using A as center and AC as radius, describe the arc CD. Draw diagonal AB, draw
FG through E parallel to CB. Then ADGF
is a root two rectangle within the square ABCD.
Draw diagonal AG and the line IJ through the
point H. ADJI is a root three rectangle within
the square ABCD and so on.
"Whirling Squares"
The next fundamental shape that should be
considered is the rectangle of the whirling
squares. This rectangle furnishes the basis for
the remarkable shapes found in plants and human figures.
In figure 2A, given the square ABCD, bisect
AB at E and draw CE. Using E as center describe arc CF. Extend AB and DC. Draw FG
perpendicular to AF. This rectangle AFGD is
known as the rectangle of whirling squares or
the 1.618 rectangle.
The next rectangle, and one of the most important, may be constructed in the same manner
as the rectangle of the whirling squares. Draw
a square ABCD as in figure 2B and bisect one
side as at E. Using EC as a radius, describe
the arc FCDG. Extend AB to F and G and
draw FH and GI perpendicular to FG at the
points F and G respectively. Extend CD to
H and I. The result is a root five rectangle
because the ratio of end to side is 1:-\/5 or
1:2.236, hence it is known as a 2.236 rectangle
and it contains 2.236 units of area.. It is evident from the diagram that the 2.236 rectangle
is made up of a square plus two .618 rectangles;
or a 1.618 rectangle plus a .618 rectangle.
The next construction is interesting not only
because it explains how to construct a rectangle
whose area is the reciprocal of the parent rectangle, but also how the "1.618 rectangle" became known as the rectangle of "whirling
squares ".

Figure 3A illustrates a 1.618 rectangle,
ABCD draw diagonal AC, then draw EB perpendicular to AC. Draw EF parallel to BC.
The area of the rectangle EFBC is the reciprocal of the rectangle ABCD and is equal to
1/1.618
.618. This construction, of course,
may be used for any rectangle to obtain its
reciprocal.
It is apparent that ABCD was divided into
a square and the reciprocal which is also a
whirling square or 1.618 rectangle (the ratio
of the side EC to CB is 1:1.618 even though
the area is .618). Continued division of the
reciprocals of the 1.618 rectangle will result in
more squares and 1.618 rectangles even if carried to infinity.
Figure 3B is a reproduction of figure 3A
with some of the continued reciprocals. The
diagonals AC and EB enable us to readily draw
these reciprocals. The diagonal AC intersects
the line EF at G. Draw GH parallel to EC.
The area EGHC is the reciprocal of the area
EFBC and area EGIJ is the reciprocal of the
area EGHC, etc. The numbered areas 1, 2, 3,
4, etc., are all squares. Thus the 1.618 rectangle is known as the rectangle of whirling
squares because its reciprocals cut off squares
arranged in a spiral whirling to infinity around
a point. This spiral is very common in nature
and is found in leaf and seed arrangement and
in the shape of sea shells.
Another interesting feature of the 1.618 ratio
is that it is derived from the Fibonacci series,
which is a geometrical progression of the following numbers: 1, 2, 3, 5, 8, 13, 21, 34, 55,
89, 144, etc. The series is derived by making
each term equal to the sum of the preceding two
terms. This series is true only as far as is
representable in whole numbers. A much more
accurate series is obtained with the following
numbers: 118, 191, 309, 500, 809, 1309,
2118, 3427, etc. One term of this series divided
into the next equals 1.618, which is the ratio
underlying phyllotaxis in plant design and
which has been referred to as the "Golden
Mean" or the "Golden Section ". The series is
also interesting because each term is a dynamic
ratio and is found abundantly in nature and
ancient Greek art.
The following list of side to end ratios of
dynamic rectangles will be useful for reference.
The most important ratios are indicated by an

-

asterisk.

An infinite number of shapes that can be
systematically subdivided can be obtained from
these ratios by simply adding or subtracting 1

RATIOS OF DYNAMIC
RECTANGLE

SIDE TO

;

Ratio

END

Reciprocal

1.

.8944
.8396
.817
.809
.764
.7236
.712
.707

1.3090
1.382
1.4045

1.414''
1.4472''
1.472
1.528*
1.545"
1.618"

.707
.7236
.736
.764
.772
.809
.856
.9045
.927
1.118
1.1545
1.2236
1.236
1.309
1.382
1.4045
1.4472
1.618
1.7135
1.809

.679
.654
.6472
.618
.584
.5528
.5393
.4472
.433
.408
.4045
.382
.3618
.3559

1.7135

1.809*
1.854

2.236*
2.309*
2.4472*
2.4720

2.618*

2.764
2.809*
2.8944
3.236*
3.427

.3 45 5

.309
.2918
.2764

3.618*

.4472
.433
.4198
.4085
.4045
.382
.3618
.356
.3535
.3455
.3395
.327
.3236
.309
.292
.2764
.2696
.2236
.216

.691
.702

.691

Reciprocal
.5

.559
.5772
.5955
.6118
.618
.6545

.8661

1.236*

1/2

.5

1.

1.118
1.1545
1.191
1.2236

Ratio

1/2

.204
.202

.191
.1809

.1779
.1727
.1545
.146
.1382

(a square), or adding or subtracting the reciprocal of the ratio, or half of the ratio. The
possible ratios obtainable are too numerous to
list and the more advanced student of dynamic
symmetry can readily adapt them to his problems.
In figure 4 are a number of dynamic shapes
and their reciprocals. Careful study of these
examples and the list of ratios will be helpful
when you are ready to apply dynamic symmetry
to your own needs.
"Dynamic" Radio Cabinets

The following table gives the dimensions and
dynamic ratios of a few of the cabinets available at radio supply houses. Those which are
recommended as good dynamic shapes are indicated with an asterisk.

Height x Width
x Depth

60
37
35

x 19 x 13
x 19 x 13
x 19 x 13

x13
x13
x13
x13
x18 x11

261/4x19
171/2x19
101/2x19
83/4x19
12
9
8
7
7
7
7

x 15

x16
x14
x12
x10

x 11

x8

x71/2
x71/4

x6

x71/2x11/2

Dynamic Ratio
of Panel
(Side divided
by End)
3.16
1.95

1.842*
1.383*

1.086
1.809 **
2.17

1.5*
1.668*
2.00*
2.00*
1.714*
1.43"
1.07

Nearest Correct
Dynamic Ratio

3.236*
1.854
1.854
1.382
1.118
1.809

2.309*
1.5

1.618"
2.00
2.00
1.7135
1.4472*
1.118

RATIO

,¡ RATIO

RECIPROCAL

-

¡RECIPROCAL
1.618

1.616
1.618

1.818

1.618

1.618
1.618
1,618
1.618

1-.618

4- .818_d
1.238

-

.809

.4045

.618

1818

1.618

1,618

1,618

1.

1.

5

.616
1.613

1.618

1.618

1.

2.809

L

-

.809

W5

1.618
1.618

1.

1.

.309

809J
1.818

1.618
1.

1.

4309

.

14045

3559

1.4045
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basic dynamic ratio 1.618. The thing to do is
to cheat a little by making a new basic rectangle
using dynamic ratios and dimensions which will
enclose the dial. This may be done by multiplying 2.5" (center to top dimension of dial) by
1.618. The answer 4.045" is the new width of
the rectangle enclosing the dial. The error
introduced is .0175" (1/64 -}-) and may be
neglected. By making the other small rectangle
the same size, another small error of 1/16" is
introduced but it is in the opposite direction.
The new basic rectangle, figure 5B, is made
up of two 1.618 rectangles and has the ratio
1.236 and its dimensions are 4.045 "x5.0 ". The
small error introduced by the modification will
not be detectable in the design. A slide rule
will be very helpful in making modifications of
this type or in figuring ratios. The index is set
on the desired ratio, and the side and end dimensions appear under the hair -line indicator.
The next requirement is that the chassis be
approximately 3" high to accommodate the
plug -in coils (coils plug in front of panel).
By dividing 4.045" by 1.236 we obtain the dimension 3.27" as the height of the rectangle
bounding the space below the dial. We could
have used any other ratio that is related to
1.618, such as 1.309, 1.414, 1.472, 1.809, etc.,
but the 1.236 ratio satisfies the requirement that
the space for plug -in coils be approximately 3"
,

Careful Study of These Dynamic Shapes and
Their Reciprocals is Helpful in Applying Dynamic Symmetry to Panel Layout.

A Dynamically Symmetrical Receiver

There are two methods of approach to any
design problem. In one we have a general
outline of the problem, and we work inwardly
locating and sizing the interior parts. This
method is known as the convergent method and
is the one followed by the amateur or engineer
who must build his apparatus for a particular
panel or cabinet. The other method, known
as the divergent method, requires that the plan
center around a certain part or requirement and
work outwardly. This method may be used if
a panel or cabinet is to be designed for a specific need.
An illustration of the divergent method is
shown in figure 5, the design of a panel for a
receiver. A rectangle enclosing the extremities
of a National type N dial is used as the basic
shape in this layout. The over all dimensions
of the dial are 4.0625 "x4.9375 ". A rectangle
having these dimensions will have a side -toend ratio of 1.215. This ratio is a poor one
because it cannot be easily divided or expanded.
Further inspection of the dial reveals that the
center divides the rectangle formed by the outline of the dial into two smaller rectangles as
shown in figure 5A. The top rectangle 4.0625 "x
2.5" has the ratio 1.623 and the bottom rectangle 4.0625"x2.4375" has the ratio 1.668.
These ratios likewise form poor dynamic shapes
but they differ only a small amount from the

high.
The areas at either side of the dial are dependent upon the space requirements of the
controls which will be mounted in these areas.
The actual controls, or pieces of paper cut to
represent them, may be used in these determinations. The placement of controls should be
governed by wiring and mechanical construction. The chassis and panel layouts should be
considered simultaneously because they influence each other. One is utilitarian and the
other artistic.
The controls to be mounted on the panel
are (1) first detector trimmer, (2) oscillator
trimmer, (3) first detector regeneration, (4)
i.f. regeneration, (5) a.f. gain, (6) r.f. gain,
(7) beat frequency oscillator switch and (8)
a stand -by switch in the negative lead of the
high voltage supply. The a.c. switch is mounted
on the r.f. gain control.
The trimmers are located above the chassis
and on either side of the dial in order to permit
short leads to the tuning gang. The other
controls were arbitrarily located, as in figure
5C, with sole regard to short leads and convenience in operation.

o

An examination of figure 5C reveals that the
controls on either side of the dial can be enclosed in a rectangle, one side of which is
made up of 3.272" plus 2.5 ". A rough measurement indicates that approximately 4.5" is required for the other side of the rectangle. The
ratio 1.236 divided into 5.772" gives 4.67 ", the
correct width of the rectangle.
Diagonals are drawn in the rectangles C and
D, as in figure 5D. One -half of the height of
rectangle B (1.636 ") measured from the top
and bottom of rectangles C and D establishes
the centers of the controls. Thus the centers
of the controls form the corners of similar
rectangles inscribed within C and D.
The location of the two plug -in coils in
rectangle B is governed solely by mechanical
and electrical considerations. The coil forms
are 11/4" in diameter and are spaced 3%s" between centers. The distance between the two
coils, 21/4 ", allows about 1/32" between the
windings and the baffle shield between them.
This distance is about the minimum that should
be used without a loss of efficiency due to a
reduction in Q.
In order to facilitate changing of coils and
also to carry out the design scheme, a cover
plate is used. The dimensions of this plate
are 5 "x2.239 ", forming a 2.236 rectangle.
Counter -sunk screws through the cover plate
into wooden plugs fastened into the ends of

the coils afford a good mounting for the coils.
A small chromium plated drawer pull available
at any hardware store sets off the panel and
makes coil changing easy.
Only one dimension, the height of the panel,
remains to be decided upon. This is governed
by the distance from the top of the dial to the
edge of the panel. An arbitrary value of one half inch was added to 8.272 ". The length of
the panel, 13.385 ", divided by 8.772" gives the
ratio 1.525. The nearest correct ratio, 1.528,
was then divided into 13.385" to obtain 8.76",
the correct height of the panel. The areas F
and G are 1.545 rectangles and the area E is
an 8.29 rectangle which can be subdivided into
six 1.382 rectangles. Thus the panel is made
up of a number of rectangles which bear a
dynamic relationship to each other and to the
panel as a whole. This gives the panel coherence and correctness which cannot be obtained
by an unorganized arrangement of components.
The Convergent Method of Design

The convergent method is in some cases a
little more difficult to apply because one has to
find components which will harmonize with the
dynamic ratio of the whole. However, this is
usually not very difficult because such things
as dials, meters, etc., are available in quite a
variety of sizes and shapes and ordinarily are
contained within the boundary lines of a square.
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An example of the convergent method is shown in
figure 6, in the design of the
panels of a transmitter. The
plan calls for an 807 oscillator, 807
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doubler, and two
push pull in the
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801's in
final modulated by push pull
6L6's. Meters are to be provided for measuring oscillator, buffer,

amplifier and

O

°

O

O

0

0

modulator plate current; grid
current in the r.f. stages; and
0 0 0 0
percentage of modulation.
The oscillator plate, buffer
1I -®-- r -H} O
O
O
O
plate, amplifier grid and amplifier plate tuning condensers
T - -- - - -I- will be mounted on the panel.
¡-O--I--0-t-0- i -0-7
0
0
0
The antenna is to be fed by a
0
low impedance line, hence no
I1'L 4.25" 4.25" 4.25"
4.25"-1f"
antenna -tuning condensers or
79
meters will be necessary at
A
B
FIGURE 6
the transmitter. Two tap
switches, one for selecting
crystals and the other for connecting the grid meter in the grid return lead s
are to be the large tumbler type and will conof the r.f. stages, a 60 ma. pilot light bulb t 0
trol the following power supplies; r.f. filament,
indicate crystal current, and a switch to ope n
r.f. plate, audio filament and audio plate.
the plate circuit of the 801's are to be include d
The proposed transmitter is to be housed in
on the r.f. panel. If space permits, a tuning car d
a steel cabinet with the components mounted
showing the dial settings for the various fre
on standard relay rack panels. The choice of
quencies is also to be provided.
a desirable panel size is the first consideration
The audio amplifier and modulator unit will
in a convergent dynamic design. A good standincorporate degeneration and a filter which will
ard relay rack panel size is 101/2 "x19 "
1.809
pass only the voice frequencies (300 -3000
ratio. This panel is large enough for the r.f.
cycles)
Two tapped controls, one for degenunit, modulator, or the power supplies of the
eration and the other for amplifier gain, a
proposed transmitter. The standard meter panel,
switch to short the secondary of the class -B
51/4"x19 ", is a 3.618 ratio, which is two times
output transformer when using c.w., and a
the ratio 1.809. Three 101/2 "x19" panels and
switch for cutting out the filter are to be
one 51/4 "x19" panel require a relay rack or steel
mounted on the panel. The purpose of the
cabinet 19 "x37 "
1.9472 ratio. This ratio is
filter is to limit the side -bands and to achieve
not a vital one but it is at least dynamic.
a greater percentage of useful modulation in
A large sheet of wrapping paper or bristol
the voice range. A low -range milliammeter
board is useful in making the initial layout.
used to measure percentage of modulation and
The first consideration is to get a rough idea
two monitoring jacks, one for listening to the
of where the dials and meters are to be placed.
output of the audio amplifier and the other
The next step is a divide systematically the
for checking the quality of the rectified carrier,
panels into suitable areas which will accommocomplete the panel requirements for the modudate them.
lator.
Figure 6A shows the essential layout and
The two power supplies are to be mounted
sets up the requirements for the individual
on one chassis. The panel must accommodate
panels. The meter panel at the top is to have
four switches and four pilot lights. The switches
four 31/4" meters. This necessitates that the
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panel be divided into four equal areas and two
smaller areas. Dividing the 53/4"x19" panel
(3.618 rectangle) in the middle, we obtain two
1.809 rectangles having the dimensions 53/4"x
91/2 ".
Each 1.809 rectangle less one 1.618
rectangle, 51/4 "x81/2 ", leaves one .191 rectangle,
51/4 "x1 ", at either end as a margin. This margin
is sufficient for all the components to clear the
sides of the cabinet or the I -beams of a relay
rack. An interesting and helpful point about
how the .191 ratio is derived from 53/4"xl"
dimensions is that in dividing ratios, always
divide the same way, i.e., height into width,
or the results will be rather exasperating.
The two 1.618 rectangles are divided into
four .809 rectangles having the dimensions
41/4"X51/4". The meters will be mounted in
these areas.
The dividing lines of the .809 rectangles
extended down the diagram divide the succeeding panels into dynamic rectangles. The 101/2"
panels, divided by horizontal lines through
their centers, form a number of dynamic rectangles equal in area and ratio to the rectangles
of the meter panel.
The mechanical layout of the r.f. unit requires that the tuning condensers be mounted
at about the center of the panel. They are
placed on the horizontal center line, in line
with the centers of the meters.
The locations of the tap switches, pilot light,
and final amplifier plate switch are roughly
determined by the arrangement of parts under
the chassis. About 11/e" is the minimum distance permissible between the centers of the
tap switches and the bottom edge of the panel.
The .809 rectangle must be divided at a suitable point to locate the correct centers of the
controls. This is easier if we consider its reciprocal, 1.236, because our division will be
made on the long side of the rectangle. It is
clear that the 1.236 rectangle is composed of a
square plus a .236 rectangle. Since the square
would be 43/4"x43/4" and the rectangles
43/4"x53/4" the .236 rectangle would be only
one inch high. This height is insufficient, so
after examining the table of dynamic ratios, we
decide to try the ratio .309. This ratio, .309,
multiplied by 4.25" gives us 1.313" as the distance from the edge of the panel to the center
of the controls.
The best shape and size of a tuning card and
its location is the last problem on the r.f. panel.
The length of the tuning card frame is made
43/4" because that is the distance between the
centers of the dials and meters. The upper

edge of the tuning card was tentatively placed
1" below the upper edge of the r.f. panel and
centered at this position. A simple geometric
method of drawing a similar rectangle within
a rectangle is used here for purpose of illustration because it will work in any rectangle, dynamic or static. Diagonals are drawn from the
two upper corners of the r.f. panel through
the upper corners of the tuning card frame
intersecting the center line at A. Diagonals
are drawn from the two bottom corners of the
rectangle to the intersection A. A line drawn
through the intersections of the lower diagonals
and the sides of the rectangle is the proper
location for the base of the tuning card frame.
Of course, in this case it would have been almost as easy to draw a 1.809 rectangle having a
length of 43/4".
The modulator panel is somewhat simpler.
The two meters, modulator plate current and
percentage of modulation, are located in the
centers of the two outside .809 areas. The gain
control and the degeneration control are respectively located below the meters. The radio
and audio monitoring jacks, the filter switch
and the phone -c.w. switch are grouped in line
with their centers 1.313" from the bottom edge
of the panel.
If desired, a plate of the same size and shape
as that of the tuning card can be placed in the
area between the meters. This card or plate
could bear the call letters of the station or
information relative to the gain and degeneration control setting and performance of the
transmitter.
The power supply panel is simplest of all.
All that is required is to locate the four pilot
lights and switches. These automatically fall
in line with the meters and dials in the centers
of the .809 areas.
Each panel is a unit complete by itself and
the combination of the four panels presents a
correct and harmonious appearance. Dynamic
design applied to apparatus mounted on relay
rack panels is almost necessary if future panel
additions are to harmonize with the original
design scheme.
Dynamic symmetry can only serve as a guide
in any design. How well it is applied and how
good the results are depends upon the designer
and the parts making up the design.
The principles of dynamic symmetry are most
useful to those who cannot instinctively choose
forms which are most pleasing. Though the
work of such artists is not likely to be as effec59

tive as that of talented artists, it will be much
more acceptable than if it were not guided by
a basic plan.
Too much emphasis cannot be given to the
statement that the time and effort spent in
study of dynamic symmetry is well worth while
even if the first attempts of its application are

difficult and unfruitful.

Acknowledgment is made to the following
publications and in particular to the works of
Arthur Van Dyck and Jay Hambidge. Figures
1, 2, 3, 4 and their explanations have been
reproduced by permission of the Yale University Press.
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Here are some general predictions of dx
conditions for the coming year. It must be remembered that dx is much like the weather;
hence cannot be forecast perfectly though quite
accurately.
First, the progress of the 11 -year cycle brings
unfavorable news. The close of 1937 completed over 11 years of 14 -Mc. amateur activity
which began in earnest in 1926. The period of
'26 -'30 saw 14 -Mc. conditions definitely on the
downgrade, with 28 Mc. following suit. 1937
corresponded in general with 1926 (allowing
for the difference in number of stations!) According to the 1927 log, 1938 will see extreme
night 14 -Mc. dx start later in the year and
end sooner (April to August), while morning
skip will lengthen. The spring and fall
28 -Mc. periods will be much shorter (probably
just March and September) . 7 Mc. should improve as its peak seems to fall between the
top and bottom of the 14- and 28 -Mc. 11 -year
variation. 1936 seems definitely to have been
the peak dx year -and the behavior of both 28
and 14 Mc. this past fall has proven that the
dx decrease is accelerating as it nears the half*421 -25th St., Hermosa Beach, Calif.
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Jay Hambidge -The Parthenon, Brentanos, N. Y.
Arthur Van Dyck -"Dynamic Symmetry in Radio
Design," Proc. I.R.E., Vol. 20, No. 9, (Sept.,
1932).

way mark to the minimum due in '41 -'42 (last
low was '30-'31).
The 27 -day cycle has continued approximately on schedule through 1937, though its
effect is not as marked due to the drop -off in
general dx. Noted mostly in signals passing
near the earth's magnetic poles, the 27 -day
cycle has least effect on trans -equator signals.
As most of us would rather know when dx is
good rather than when it is bad, the predictions for the first half of 1938 are the weeks of

peak conditions:

January 13 -19
February 8 -14
March 7 -13
April 2 -8
April 30 -May 6
May 26 -June

1

June 22 -28
Concluding, 1938 will find 28 -Mc. dx greatly narrowed down, 14 Mc. also lower, but 7

Mc. somewhat improved. Yet, all will be
mighty good compared to the barren wastes
ahead in '41 -'42, of which the dx'ers of '30 -'31

need no description.
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Looking through a recent copy of RADIO, I
counted no less than 15 chassis portrayed in
connection with the various articles. But I
rarely see one to match them in the average
ham shack. Most chassis seen in ham shacks
look like a cross between a bread pan and an
airplane crack -up. But the fact remains, there
is very little necessity for the haphazard construction so frequently found, and a strong, neat
chassis almost always pays dividends in r.f. output or received signal. There are a few simple
rules which, if followed, make it possible for
all of us to have commercial -appearing rigs.
Chassis Lay -out

The first step in chassis construction is the
arrangement of the parts, and the transformation of their mounting holes to marking on the
chassis. This may be accomplished in two general ways. The first way is to scratch the location of the mounting holes onto the chassis by
direct transfer. This is the method most cornmonly used, and is the worst possible. While
scratching a hole center through the hole, the
part is liable to move. Then the other mounting hole will be out of line. When the completed chassis has had all of its holes reamed
out so that the parts can be made to fit, one
usually has to put washers on the screws to keep
them from falling through the holes. The result looks like an effort to make a slab of Swiss
look to be American Cream.
The other method in common use is to measure the distances between holes, and to lay them
out in that way. Let us assume that we are to
mount the choke coil shown in figure 1 on a
chassis so that two of its sides are along the
edges of the chassis. By inspection of the
drawing, one can see that the mounting holes
are centered with respect to the 2" side, and
that the eyelet through which the leads are
brought out is centered with respect to the 3"
side. The mounting holes are 4" apart, and
the overall length of the lugs is 41/2"
First, scribe a line 1 1/32" in from the left
edge and perpendicular to the back side. This
*241 South Grant Ave., West La Fayette, Ind.

FIGURE
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will allow for one -half of the choke plus 1/32"
for additional clearance. The center of the first
mounting hole will be 1/4" in from the back
edge. This clears the lug. As the lead hole is
halfway between the mounting holes, mark off
a line perpendicular to the left edge and 21/4"
in from the back. The other mounting hole
will be 41/4" in from the back edge, and also
along the first line drawn. The lead hole is
also 1/2" off center ; so you should mark off this
distance in whichever direction you want the
lead to come out from the center line. The
same procedure should be used for laying off
other parts. When a part is to be mounted in
an oblique position, the first line should be its
major axis, which should be laid off at the
proper angle. Other locations can usually be
found from this line as a base by drawing lines
at right angles to it. As a rectangular system
is used in the design of most of the equipment
we use, one can always make a neater chassis
by exercising care in laying out the various
right angles.
Both of the systems for laying out a chassis
require that one mark out the hole centers and
guide lines on the metal. If the metal used
is ferrous (iron or an alloy) , the marking may
be made to stand out more clearly by copper
plating the material before attempting to scribe
it. This is not as complicated as it sounds, as
ferrous metals may be thus plated very simply,
although the plating resulting is only a few
molecules thick. Clean the metal with gasoline, alcohol, or lacquer thinner. Then brush
it with a rag wet with copper sulphate solution. This leaves a thin layer of copper over
the chassis which is easily scratched for marking.
Simplified Method

Some of us do not like to have our chassis
covered with guide lines. This may be avoided
at the expense of accuracy. Instead of marking
guide lines on the chassis itself, lay them out
on a sheet of paper to scale and then attach
61
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the paper to the chassis with rubber cement.
The hole centers a nd other necessary markings
can be punched ri gut through the paper, and
then it can be re m oved. The rubber cement
rubs off easily an d actually helps to clean the
chassis as an eraser would.
A further simplify ing step is to use one -inch cross -section paper
for this work. Th is automatically obviates the
necessity for mach inists- or T- squares for obraining the right a gles, and also eliminates the
ruler for all but ob lique lines and circles.
Drilling

Although most of us do not so consider it,
a twist drill is not hing more than a modified
jack- knife. It has a cutting edge, an angle of
clearance, and an angle of rake, just as has a
jack -knife (or a lat he tool). The technique to
be followed in dril ling is therefore a function
of the type of mat erial worked on, as well as
the speed and accu racy desired. In figure 2 is
shown in heavy lin es one of the cutting edges
of a drill normally used on steel. The angle
B, between the cutting edge and the piece
being worked on, is the angle of clearance. This
determines to some extent how heavy a cut may
be taken. Figure 3 shows the drill in action.
Note that as the drill proceeds, the chip cut
out is above the c utting edge. This has the
effect of pushing the drill farther into the
material. This is determined by the angle of
rake, angle A, and t he hardness of the material.
If the material is h and at the point of cutting,
the resistance to do wnward motion here is great
enough to oppose t hat generated by the angle
of rake.
Figures 2 and 3 show the shape of the cut ting edge of a newly bought drill. This is satis-

iron. The shavings which
come out of the hol e around the drill should be
spiral and continuo us as shown in figure 3. For
softer metals, especi ally brass, the drill should
factory for steel or
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have no angle of rake (or lip, as the forward
projecting cutting edge is called). This is
shown in figure 4. The shavings for this drill
will be small chips. If this shape drill is not
used, the drill will feed into the metal very
rapidly and will usually jam. The result is a
stalled motor, a belt off its pulley, or a broken
drill. The latter is usually the case.
As the tip of a drill is not a point, but a
straight line perpendicular to its major axis, a
drill will usually waltz all over the piece before
it starts to drill, unless a guide hole is punched
at the point you wish to drill. The maximum
diameter of this hole should be at least equal
to the width of the drill tip. This is designated
as "d" in figures 5 and 6, the latter showing a
cross -section of the center -punch mark. With
drills of over 1/4" diameter, this method of starting the drill is usually impractical, as the diameter of the center -punch hole is prohibitively
large. This difficulty is avoided by first drilling
a smaller guide hole which can be started with
a center -punch hole.
A great deal could be said about drilling
speeds and feeds, but it would be of little value
to the average person. In drilling steel or iron,
the drill point should be well lubricated with a
medium grade of machine oil. The weight of
oil commonly used in oiling lawn- mowers is
about correct. This serves a double function
for most machinists. The first, of course, is
lubrication. The second is to keep the work
cool. The oil flows from hot points to cold
ones more quickly than heat flows from the
hot points of the drill to the cooler ones. But
for ham use, the oil assumes a third role, that
of a temperature indicator. The oil should
never evaporate visibly to form a cloud around
the work (this vapor looks like steam). Another indicator is that you should be able to
hold the end of the drill in your hand with
no discomfort immediately after you finish the
hole. These considerations are based on the
assumption that most hams use the average
carbon drill, and not one of the more expensive
type designed to operate at high temperatures.
Most tool steel will start to lose its hardness
at a little over 100 degree C. At 600 degrees,
it is as soft as mild steel, and must be heat
treated and tempered again. That means that
most hams would have to grind the softened
portion off and then attempt to regrind the
cutting edges.
Brass should always be drilled with no lubricant. For one thing, the brass slides readily
against steel. Bronze is in the same class. Wit-

I

o
Punching
PIECE

STEEL BLOCK

WOOD BACKING PLATE

CORRECT METHOD OF CLAMPING

INCORRECT METHOD
PIECE WILL USUALLY
COME FREE

FIGURE 7

ness the large number of bronze bearings in cur -,
rent use. Almost all of the zinc alloys may so
be treated. If a lubricant is used, it usually

only makes the particles cling together and thus
clog up the drill point. Aluminum is sometimes lubricated with kerosene.
The drilling speed (number of revolutions
per minute of the drill) and the drilling feed
(rate at which the drill is pushed into the
work) are interdependent. The safe, simple
way to determine them is to watch the temperature. If the drill is running too hot, decrease
the feed. If it yet runs too hot, decrease the
speed. In drilling, it is a safe practice never
to feed the drill in a distance greater than the
diameter of the drill without backing it off
until the work is clear. This permits you to
examine the point and permits the drill to clear
itself of particles which may be clogging it at
the point of cutting. This looks like a waste
of time, but actually will be a time saver. You
won't have to stop to replace broken and softened drills.

In cutting socket holes, one formerly had to
use a fly -cutter or a chisel. This was a laborious
process, and the results were usually discouraging. But socket punches may be purchased
so cheap now that there is little excuse for the
conscientious ham having socket holes that look
as if they had been shot out with a machine
gun. These punches are easy to operate, and
only a few precautions are necessary. The guide
pin should fit snugly in the guide hole. This
increases the accuracy of location of the socket.
If this is not of great importance, one may well
use a drill of 1/32" larger diameter than the
guide pin. Some of the punches will operate
without guide holes, but the latter always make

PIECE MUST
BE

PARALLEL

TO BASE

ANVIL

OR OTHER
SOLID BASE

FIGURE 8

FIGURE 9

Danger

Most drill presses are equipped with some
means of clamping the work. It is always wise
to use these, unless the piece is large and the
holes are small. A piece, especially of sheet
steel, which gets jammed on the drill and tears
out of the operator's hands, is a dangerous
weapon. With small pieces, it is always best
to clamp them in a tool- maker's vise. Larger
pieces may be clamped as shown in figure 7.
When working with sheet steel (as you usually
are on chassis construction), if the piece is
large you may hold it safely by hand. Wear
gloves and hold the work firmly with both
hands. The drill feed may be easily arranged
to operate by foot for these operations. Figure
8 shows how this is done. The spring shown
is a screen door spring. The distance "a" from
the hinge determines the ratio between foot
motion and drill feed. The illustration is
otherwise self -explanatory. For any hams interested in cutting operations other than drilling, the same principles as set forth here apply.

the punching operation simpler and easier. The
only other precaution is to be sure the work is
properly lined up before applying the hammer.
If this is not done, the punch may slide sideways when you strike and thus not only shear
the chassis but also take off part of the die.
This is easily avoided by always making sure
that the piece is parallel to the faces of the
punch, the die, and the base. The latter should
be an anvil or other solid base of heavy material.
Removing Burrs

In both drilling and punching, a burr is
usually left on the work. There are three simple
ways of removing these. Perhaps the best is
to take a chisel (be sure it is one for use on
metal, as the ones for wood are not much
harder than the average chassis steel) and set
it so that its bottom face is parallel to the piece
(in other words, has zero angle of clearance).
Then gently tap it with a hammer. This usually
will make a clean job with a little practice.
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If one has access to a counterbore, this will
also do a nice job. But few of us can find one
to work with. A countersink will work, although it bevels the edges. A drill of several
sizes larger is a much used arrangement. The
third method is by filing off the burr, which
does a good job, but scratches the adjacent
metal surfaces badly. Any of these methods will
work, but the first is quicker and does a neater
job.
Transformer Cut -outs

Cut -outs for transformers and chokes are not
There are devices on the
market for this, but they have not yet come
into common use. After marking off the part
to be cut out, drill about a 1/4" hole on each of
the inside corners and tangential to the edges.
so simply handled.
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After burring the holes, clamp the piece and a
block of cast iron or steel in the vise as shown
in figure 10. Then take your burring chisel
and insert it in one of the corner holes. Cut
out the metal by hitting the chisel with a hammer. The blows should be light and numerous.
The chisel acts against the block in the same
way that the two blades of a pair of scissors
work against each other. This same process is
repeated for the other sides. A file is used
to trim up the completed cut -out.
Folding

Folding the chassis may be accomplished
either by hand or by machine ( a "break" or
folder) . If it is done by hand, the work is set
up in the vise just as it was for cutting out transformer mounting holes. But for this work, it
is best to have a block on each side of the
piece. These blocks should extend the width
of the piece. It is then folded over by hand,
being careful to have all of it bending the
same amount at any time. If your hands aren't
big enough to apply uniform pressure on all
parts of the bend at once, they may be supplemented by a wooden block held so that it is
parallel to the fold and extends the width of
the piece. The fold is then completed by
64

hammering. In this type of folding, the bend
is very sharp. Therefore, you should add only
the thickness of the metal to the measured distance between edges to obtain the overall dimension. Figure 11 shows this. The dotted
lines indicate the positions of the block used
in folding the piece. This overall dimension
is frequently quite important, and care exercised here will produce a chassis which properly fits into its box.
If machine folds are made, this overall dimension is easily obtained. This is shown in
figure 12. It is advisable to bend up a piece
of scrap material first to be sure that the machine's stops are set properly to fold a right
angle for the material you are using.
In bending sheet steel or iron, it is not
necessary to watch for grain. But in rolling
out sheet zinc, some brasses, aluminum, and
softer metals, the strength of the metal perpendicular to the rollers is greater than that at
right angles to this direction. This grain, as
it is called, is very similar to that of wood. It
is usually visible as stripes on the face of the
metal. Therefore, one should be very careful
in folding or bending materials which have
this weakness. The folds should always be at
right angles to the lines showing the grain. If
this is not possible, the folds should have a
somewhat larger radius of curvature, and
should not be as sharp as they usually are
made. In hand folding, this means that you
cannot complete the job with a hammer as suggested, but must leave it as is. The receiver
shown on page 12 of last February's issue was
one of the author's early efforts and had to
have several of its folds reenforced by solder
after completion. The material was a zinc
alloy. The best plan is to test out a sample
of the material before folding the actual
chassis.
Assembling

In chassis made of several pieces, and in
construction in which the chassis must be fastened to the front panel, shielding partitions,
etc., a knowledge of metal fastenings is useful. Metals may be fastened together by a
number of common methods. These are rivets,
nuts and screws, self -tapping screws or screws
and tapped holes, and welding. These are
listed in the reverse order of their general
value to the ham for steel chassis. In riveting,
the chassis usually gets warped. Nuts and
screws are expensive and take time to assemble.

y
Tapped holes are a nuisance to make. But
self -tapping screws are quick, cheap, and make
a fairly good joint. Welding makes the best
joint of them all, but has the disadvantage of
being permanent. Many machine shops now
have spot -welding equipment, and can usually
be persuaded to weld up a box or chassis for
little or nothing. For this work, it is usually
best to have the work held together by Cclamps or similar means while it is being
welded. The work should always be well
cleaned with lacquer thinner or similar compounds.
For metals other than steel, spot welding is
usually not very successful. And as most of
the other metals commonly used in chassis
construction are not hard enough to hold a
good thread, nuts and bolts seem to be the
only solution. Soldering is sometimes used,
but is not to be recommended.
Finishes

There are a number of ways of finishing the
Perhaps the best for steel is plating.
Cadmium plating was once popular, but since
one of the automobile manufacturers is reputed
to have a corner on this material, it has been
hard to get. Chromium plating is pretty, but
is expensive and hard to solder to. Copper
plating tarnishes, but can be covered with
colorless lacquer and made to be a very beautiful finish. Other materials may be best treated
by polishing them and then covering with
chassis.

colorless lacquer. A very pretty, dull gloss
finish, almost velvety, can be put on aluminum
by sand -blasting it with a very weak blast and
fine particles (better try it out on a sample
before you use it on a completed chassis) and
then lacquering it.
There are also several brands of dull gloss
black enamels on the market which adhere
well to metals and make a nice appearance.
Air-drying crackle finishes are sometimes successful, but a baked job is usually far better.
Crackle finishes, properly put on, are very durable and pleasing to the eye. If you live in a
large community, there is probably an enamelling concern which can crackle your work for
you at a reasonable cost. A very attractive finish for panels especially is to spray a crackle
finish with aluminum paint. In any painting
operation (or plating either for that matter),
the work should be very thoroughly cleaned
of all greases and oils.
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It doesn't take any genius to construct an
attractive, well -built chassis. All it takes is
a few fundamentals and a little care and experience. And your completed job can be
made much more attractive by putting on a
suitable finish.

Utilizing WWV Standard Frequency
Transmissions
QRM in the amateur bands makes a difficult
task of calibrating monitoring and frequency measuring equipment from A.R.R.L. standard
frequency transmissions. The transmissions sent
out several times each week by the Bureau of
Standards station WWV are on special frequencies and are not subject to such interference.
The accuracy of these transmissions is considerably greater than is requisite for amateur work,
so they are invaluable for all high grade calibrations.
In handling amateur frequency meter calibration (where the meter tunes in the 160 meter
band), a comparison may be made between the
fifth harmonic of the 2000 kc. setting of the
meter and WWV's 10,000 kc. transmission. Or,
if a crystal or electron -coupled 100 kc. oscillator is the station standard, its 50th harmonic
may be compared with the 5,000 kc. transmission from WWV.
WWV transmits standard frequency signals
each Tuesday, Wednesday, and Friday, except
holidays. Transmissions are made on 5,000 kc.
from 10:00 to 11:30 a.m. e.s.t.; on 10,000 kc.
from 12:00 noon to 1:3 p.m.; and on 20,000
kc. from 2:00 to 3:30 p.m.
-R. P. T.

sitanpen 9.q. 74,22044.

Reduce

HHNE

IIBN

A SYMPHONY IN HIGH Q SHARP

At the right

is a typical i.f. transformer, good
enough for most purposes but not for what we
want. To the left is seen the type of transformer
used to obtain the degree of selectivity described
in this article. Note the large shield can. (Photo
courtesy McMurdo Silver Corporation.)

Many are the new devices and circuits used
to sharpen the response curve of an intermediate frequency amplifier. But in the quest for
new methods of providing razor -edge selectivity
and "rejectivity notches" we are apt to overlook the old and simple expedient, very effective nevertheless, of utilizing several cascaded
circuits possessing very high "Q ".
Present day radio reception involves three
fundamental types of services, each service hav-

ing different selectivity requirements:
Broadcast reception requires a minimum
band width of 7 kc., in order to provide 3500
cycle audio tone range. This represents rather
poor musical reproduction, and it would be
more accurate to state that the broadcast receiver should possess at least two selectivity
choices: an 8 kc. band width for general reception without adjacent channel interference, and
a 12 to 16 kc. band width for high fidelity reception of high quality programs from local
stations not bothered with adjacent channel interference.
Amateur phone work indicates a desirable
band width of approximately 3 kc., sufficient
to provide good intelligibility yet narrow
enough to minimize interference from stations
on adjacent frequencies. It is readily apparent
that the interference present in the amateur
phone bands dictates the narrowest possible admittance band compatible with good speech intelligibility. While land line telephone practice
calls for 2300 cycle tone range (comparable to
a 4.6 kc. band width), such a band width does
not provide the most advantageous intelligence interference ratio, and a 1500 kc. tone range
(3 kc. band width) is distinctly to be preferred
in amateur phone operation. Such an admittance band width will give a maximum of intelligibility and interference rejection through
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bad interference, and a minimum of noise in
weak -signal reception.
C.w. telegraph reception calls for a degree
of selectivity so high that it would seriously
impair intelligibility when receiving phone signals. A variable band width of from a few
cycles up to possibly 200 cycles is ideal. This
is nicely provided by most any i.f. amplifier by
the incorporation of the popular single- signal
quartz crystal filter.
The degree of selectivity desired for broadcast reception can easily be obtained with readily available components in commonly used circuits. And as mentioned above, a quartz crystal
filter can be added to such an i.f. amplifier to
obtain the degree of selectivity desired for c.w.
telegraphy reception. But in between these two
degrees of selectivity, the problem is more difficult. The 3 kc. band width desired for speech modulated signals in the crowded amateur
phone bands is not so easily obtained.

Inspection of amateur superheterodynes
found on the market today shows that the customary practice is to utilize two i.f. stages using
a total of three dual -tuned i.f. transformers.
These transformers show an average coil "Q"
of about 130, which, while not bad, is not as
good as it could be. The selectivity of the sixth
cascaded tuned circuit, and often the selectivity
of the preceding (primary) circuit, are usually
seriously impaired by being burdened with a
low resistance diode detector; good audio quality is provided by such a detector, but the preceding circuit is so heavily loaded that the
selectivity suffers.
Two good i.f. stages invariably provide more
maximum amplification than is usable in an
amateur superheterodyne boasting good signal to -noise ratio and weak signal response. How {Continued on Page 181)

-i "
-.'

' .. v;
(97k,M-:Jeak,n:s..ír-'

mill'

...

-

''

.

,

-

-%r

If you are strictly
or

a

dx

traffic man, this im-

posing receiver with its
push -pull volume expan-

sion, two - channel i.f.
amplifier, and other special features may be
more elaborate than your
needs call for. But it is
something the dyed -inthe -wool experimenter
can "set his teeth in ";
the doodads and refinements not common to ordinary amateur receivers
make this one a standout
for general short wave
reception.
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somewhat unconventional
This receiver
all -wave job featuring push -pull volume-range
expansion and dual i.f. channelling-was not
what you might call objectively engineered. As
a matter of pure fact, we had no intentions, at
the start of this particular constructional adventure, of creating a finished and working
instrument at all. The thing simply grew into
being in the course of casual experimenting,
took shape under the pressure of what might
be called mere haphazard circumstance, and all
at once -well, there it was: a job of no inconsiderable efficiency, a sort of "surprise package"
piece of equipment which merits description.
The subject job, if provided with a b.f.o.
stage, a phone jack, a communications switch,
and other refinements, would make a very efficient amateur receiver, if simply by reason of
its exceptional selectivity and signal-to -noise
ratio. Any ham who has the time and sufficient on -hand components to build one more or -less physically and electrically similar may
1717 N. Bronson Ave., Hollywood, Calif.
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feel pretty sure in advance that he'll get a fine
set for his trouble. But as it simply "grew"
and as it may not suggest anything like economical design to some readers, we'll present it not
so much as a finished model for exact reproduction but more as a sort of working proof
that the odd applications involved remain aston-

ishingly practical.
We had two particular thoughts in mind
when we began this activity. The kind that
get in your mental hair and make life altogether
miserable until you get them out of the think box and out of your system -and into some
kind of proving or disproving practice.
Ideo Number

1

For one thing, we wondered if it would not
be possible to work out a dual -channel i.f. system using inexpensive transformer components
-with one channel a single stage affair adjusted for low gain, wide-acceptance reception
of high fidelity broadcast, and with the other
channel a high gain, two stage, peaked job
designed to provide maximum selectivity. Each
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TR1

TR2
CHANNEL MIXERS

RP.

6.5-21 MC.

61_7's

2 6K7 s

TR4

PARALLELED

I.F. CHANNEL

NO.1

1}O9
MC.

AD
1400
31Ó0
HC.

I.F. CHANNEL
NO. 2
STV

1400

R1

KC.
4

ASSIS B- LEAD

TR
RI-A

CHANNEL SELECTOR

SW1

SW,

B+
5W2

1.10.1

LEAD

C 1D
H.F. OSC.

A.V.C. LEAD

6C5
C3

Z

R

CI, C2, C3-360 µµtd. 3gang condenser
C4 -.05 pfd. 400 -volt tub-

C10, C11 -0001

C6, C;, C5-0.1 pfd.
400 -volt tubular
C,1, C9A-0.1 pfd. 400 -volt

Ri-250,000

ular

Co,

tubular

C12
C13

pfd. mica

-.002 pfd. mica
-0.1 pfd. 400 -volt

tubular

ohms,

R,n- 100,000

1/2

ohms,

watt

watt

R2-400 ohms,

1

1/2

watt

channel could logically be designed to perform
just as we wished it to; the one to pass an
inordinately wide band, as we have said, with
sensitivity relatively low, this for high -fidelity
b.c. reception the more selective one to cut off
at about 2000 cycles to permit ample selectivity for operation on the crowded ham bands.'
;

Idea the Second

Our second "thought" had to do with volume range expansion. We had experimented
time and time again with various accepted tube
or resistor systems, and had applied them successfully in high fidelity designs. But never
had we satisfied ourselves that any of the conventional hookups were sufficiently perfect to
warrant completely the additional costs which
their inclusion in a standard circuit involved.
Why not, as an improvement on these earlier
systems, a push -pull layout directly driving,
through a resistance -capacity coupling network,
a couple of push -pull high sensitivity output
tubes? In other words, a balanced high -gain
affair so worked out that very effective expansion might be had with a minimum of dis'An idea similar to this has been discussed by McMurdo Silver in the article " ' Multiband' System of
I.F. Selectivity," RADIO DIGEST, Nov., 1937; All Wave Radio, July, 1937. EDITOR.

SCHEMATIC OF THE DE LUXE SUPERHET

R3- 100,000 ohms, t/2 watt
R4- 10,000 ohms, watt
R5- 50,000 ohms, 1/2 watt
1

RI;,

R6A- 40,000 ohms,

watt

1

R4-50,000 ohms, 1/2 watt
R5- 75,000 ohms, 1/2 watt
R -600 ohms, watt

-All -wave

TRI, 2,
assembly

coil

TR4- Wide -range channel
input i.f. transformer
TR
High- Selectivity
channel input i.f. transformer

5W1

1

-Chan nel- selector

switch

tortive effect on the signal? Here again a
questionably sound investment seemed involved
-and remains involved ; but here again a thoroughly workable set-up makes it clear that our
idea wasn't as half -baked and impractical as it
at first seemed.
The Experimental Receiver -R.F. and I.F.

Circuits

We dug out an efficient all -wave r.f. assembly
for this job. Fortunately, it permitted a full
21 Mc. to 550 kc. coverage with the available
"on hand" three -gang, .00037 p.l.tfd. variable
condenser. It may or may not be still in manufacture -but as jobbers have featured it for a
couple of years, it is very likely available to
hams who plan anything like a duplication of
the receiver. Any type of all -wave unit designed
for proper tracking with an i.f. frequency of
456 kc. would, of course, be satisfactory.
The r.f. circuit is conventional and follows
the writer's "Band Switching, All Purpose
Superhet" (April, 1937, RADIO) "front end"
hookup more or less closely. We have used two
6K7's in parallel in the r.f. stage simply because we liked the idea, and because our power
supply afforded the extra current required. The
bias for the r.f. stage is fixed, by the way, this
having been found desirable.
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SHOWING THE R.F. PORTION, I.F., AND FIRST AND SECOND DETECTORS
R:1, R21A- 500,000 ohms,
R14, R14A- 100,000 ohms,
C23, C24, C24A -0.1 pfd.
1/2 watt
watt
400 -volt tubular
watt
R22-50,000 ohms, 1/2 watt
R15 -400 ohms,
C25, C26-.05 pfd. 400 R231/2
500,000 ohms, 1/2
ohms,
Rte250,000
volt tubular
watt
watt
C27, C20-.0001 pfd. mica
-ronge channel
TRo
-Wide
watt
R17--2000 ohms,
Rio- 100,000 ohms, watt
tubular
output i.f. transformer
R14- 250,000 ohms, 1/2
watt
R11-400 ohms,
C20, C21 -0.1 pfd. 400 TR7, TRe- High -selectivity
watt
R12- 250,000 ohms, 1/2
volt tubular
channel interstayye and
watt
R19-800 ohms,
watt
C22 -.05 pfd. 400 -volt
output i.f. transformers
R20-2000 ohms, watt
watt
R13 -2000 ohms,
tubular

-.05 pfd. 400 -voit
tubular
C15, C10, C1 , C1e -0.1 pfd.
400 -volt tubular
Cio-.05 pfd. 400 -volt
C14

1

1

1

1

1

1

1

1

Two 6L7's are employed as mixers. Screens,
cathodes, and injector and signal grids are tied
together, with the bias resistor R9 of a proper
value for a single tube. Their plates, on the
other hand, are not paralleled but look into
individual i.f. input transformers. The B -plus
leads and the screen dropping resistor from
these latter components TR, and TR5 connect
to the two -way channel selector switch SW,.
The mixers operate independently therefore,
each receiving plate and screen voltage only
when the particular i.f. channel is switch selected.
The I.F. Transformers

Before working on the i.t. system, we combed
through our supply of odd components to find
two matched sets of inexpensive transformers
one for single stage, medium -gain, compromise
selectivity service and consisting of two small
air coupled units -the other set for two stage,
extremely high -gain circuits and consisting of
three transformers having series wound coils.
Factory peak frequencies on both sets were
456 kc.
To get back to the circuit-tubes in both
channels operate with fixed cathode -bias. 2000
ohms seems the best value of cathode resistance
for the single 6K7 in the wide -acceptance stage.

-

Here reduced sensitivity is naturally implied as
the bias becomes much greater than the proper
amount for maximum conductance, but the
value is such as to prevent (with proper a.v.c.
and screen supply) any possible amplitude distortion at 100% modulation when tuned to the
strongest local broadcast carrier. The high gain
channel's first tube has a three volt bias, with
the second "K's" grid voltage somewhat higher
than minimum to prevent any possible circuit
instability. Of course, a.v.c. is applied to all
the tubes in both channels. Also, the B voltage
is connected only to the channel that is in operation at the time.
The Second Detector

The second detector is a 6H6, the individual
sections fed by individual channels. Cathodes
are tied together and grounded. Each diode
output circuit connects through an audio limiting resistor to the high side of the common
R21A load, across which both the audio and
a.v.c. voltages develop.
The Volume

Expander Stage

A 6C5 was installed as first a.f. tube, a second 6C5 as expander bias -channel amplifier,
and another 6H6 as bias channel rectifier. Two
6L7's were employed in the push -pull expander
stage.

69

channel amplification, to cause much of any decrease in the 6L7 bias itself -are to be received,
that bias must of necessity be switch -shorted
down to a value which does let the tube amplify. This required an expansion -off switch
and thus allowed expansion on nothing except
high level locals.
With our push -pull set -up, it so happens
that we can fix the low -gain I:miting-bias at a
value which keeps the 6L7 stage open for a
fully adequate amplification of weaker signal
inputs without distortion. This can be done,
still retaining the advantages of having expansion on tap as a means of quieting inter carrier noise level, with the limiting bias adjustment none -the -less fixed at a point permitting
effective program expansion.
V11 and V12 are the push -pull expanders,
adjusted, as we have said, for a low but nevertheless distortionless and adequate amplification of any signal which comes along. This
is true whether or not Rea is opened to permit
any appreciable portion of the signal to be
rectified for expansion action. Signal grids are
biased by a voltage determined by the value of
R35 and the current drawn by the 6L7's. And,
as the expander cathode circuit completes to
ground through the semi -variable resistance
R34, the injector -grid limiting -bias is determined in amount by the value of R34, the value
of R24 resistance between tap and ground, and
the 6L7 current. R33 and R32 are filtering resistors and R31 is the load impedance for V14
(across which the controlling "swing" voltage

Under -chassis view of the receiver proper.

The circuit really is not at all basically original. It suggests, for that matter, certain commercial arrangements which have been used,
with varying success, for a couple of years now.
We have simply evolved a push -pull version
of one of the conventional hookups -one which
does seem to afford much better operation than
the originals. The gain in the stage remains
high, there is no noticeable distortion, the expansion action is really effective, and the set -up
may be so adjusted that the 6L7's will amplify
fairly well with the R25 expansion control set
for minimum signal input to the bias -amplifier
channel.
In the average system using the 6L7 as an
expander, the tube must be biased fairly close
to cutoff (where gain is naturally low or nil
and where the distortion factor is, under best
conditions, appreciable) if a proper expansion
is to be effected. When low level signals
signals of insufficient strength, in spite of bias

appears).
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The Controlling System

The controlling voltage which appears across
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THE TWO POWER SUPPLIES
C47,

1,-8 µfd. 450-

14,

volt electrolytics

Can, 51,

volt

-8 µfd.
electrolytics

C53, C34

-.05

volt tubulars

450µfd. 400-

TR,1 -Power transformer;
700 c.t., 85 ma.; 5 volts,
3

amps.;

6.3

volts,

3

amps.
TR,_ -Power transformer;
750 c.t., 125 ma.; 5

volts, 3 amps.; 6.3 volts,
4 amps.
CHi -12 hy. 85 ma. choke

CH_ 1500 -ohm
field
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It

h',`iteekte.41610.0001:114

speaker

hy. 125 ma. choke
CHI
hy. 125 ma.
choke
SW- Main -line switch
F
ampere fuse

-12

-2-

ESPANDER STAGE

6í7's

PUSH-PULL

C29

6C5

TR

C29 -A

FROM 2ND DEt

R24

R
10.

C32
Res

30

NOS. 1R2

500,00

OPANSION
MAGIC EYE
E

B+ LEAD

NO.1

BLUE & GREEN

HEATER LEADS

14111

ASSEMBLY
(OPTIONAL)

1
05,

rRED

YELLOW
200 V.

B+ LEAD NO.1
FROM POWER
SUPPLY NO.1

B-

182

I

B+ LEAD NO.2
FROM POWER

SUPPLY NO.2

THE AUDIO AMPLIFIER AND VOLUME EXPANDER

ufd. 400 -volt
tubular
C2SA-.25 µfd. 400 -volt

C21-.OS

tubular

-25 pfd. 25 -volt electrolytic
pfd. 400 -volt
C:11 -0.5
tubular
C32-.05 [Ltd. 400 -volt
C30

tubular

C33

-.005

tubular

C34

pfd. 400 -volt

-0.5 pfd. 400 -volt

tubular
C33-10 pfd.
trolytic

25 -volt elec-

C36-10 µfd. 50-volt electrolytic
C37-0.5 µfd. 400-volt
tubular

R34-500,000 -ohm poten-

R34- 2000 -ohm slider -type

tiometer
2- megohm potentioR,

R35

tubular
C311-8 pfd. 450-volt electrolytic
C40, C41-.05 µfd. 400-volt
tubular
C )2, C.13-.00025 pfd. 400volt tubular
C+3-.006 pfd. 400volt tubular
C46-4 µfd. 450-volt electrolytic

R26

C30-25

pfd.

400-volt

adds positively (when at increase) to the
negative no- signal bias on the two 6L7 injector grids. This reduces the effective bias
by the amount of the increase and causes an
increase in tube conductance. The idea, as we
all know, is simply to recreate the natural relative loudness relationship between shallow and
deep modulation extremes, and the push -pull
system does seem to effect this result with maximum flexibility of control and with minimum
distortion. Actually, in the lab. model, with
the R25 control closed left and with no a.f.
input to the bias -change amplifying and rectifying channel, the two 6L7's still afforded sufficient signal gain to permit adequate swinging
of the 6B5 grids for full loud speaker output
with quite low signal input.
Expánsión is removed from the amplifier
simply by this closing of the R2 control, and
no switch, as we have previously indicated, is
thus required. We have not found it possible
to effect any such result when using a' single
tube, and particularly when the injector limit ing bias (for minimum conductance) is a man daiIy inaccessible and semi -fixed item.
R31

Expansion in an Amateur Receiver

Whether or not volume range expansion has

meter

-3000

ohms, 1 watt
R37-50,000 ohms, 1 watt
R ...- 100,000 ohms, 1 watt
R.3;5000 ohms, 1 watt

R3,100,000 ohms,

1/2

watt

R3),
1/2

R32-500,000 ohms,
watt

R3:,- 100,000 ohms,
watt

resistor

-2000

R36,

1/2

ohms,

3

R37- 50,000

watts

ohms,

1

watt

watt
R301, R10-500,000 ohms,
1/2 watt
R41-20,000 ohms, watt
TR:,- Push -pull -input

R35- 10,000

ohms,

1

1

audio trans.

TR10- Push -pull output
from 6B5's to voice coil
of speaker

a place in a straight communications receiver is
a matter of individual opinion. Generally speak-

ing, its use involves appreciable extra cost; the
system here discussed calls for four tubes, a
push -pull driving transformer, and several resistor and filter components. But it is practical
and usable, in any event.
When conditions are tough, it is really nice
to tune across a band and have even low -level
phone or code signals pop up miraculously out
of a fairly deadened background; and this effect
can be achieved if the timing is such that the
expansion will follow syllabic shifts in the
modulation. Of course we can't speed up the
action too much or noise peaks over and above
signal level in strength will crack forth with
the explosive and ear -rending violence of striking lightning bolts.
Dual I.F. in an Amateur Receiver
We do think the dual i.f. idea is well

worth
consideration by the amateur who proposes
construction of a suitable all -band, all- service
receiver. For one thing, it affords something
really useful and reliable in the way of flexibility of control. Not that we don't believe
in more simple means of effecting variable
selectivity-such as through the manual shift71
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ing of coil coupling; but here we really have
two sets in one, each receiver engineered to
do a particular job well and efficiently.
A high gain channel-affording a maximum
of fixed selectivity-would be entirely proper
for both code and 20- and 80 -meter phone reception. A low gain channel, on the other
hand, would be just the thing for local phone
work, for general work when conditions are
good and the bands aren't over -crowded, and
for the reception of certain high frequency signals of none too stable characteristics.
Simplifying the Author's Design
Our so- called De Luxe Super, with its eight-

een tubes, two magic eyes (one measures
volume expansion) , two power supplies, and
so on and so forth, makes a perfect custom
all -wave job as it stands. With certain refinements, it should further appeal to any ham
who wants both a communications and a broadcast job in one and isn't worried by the constructional complexities and the parts -cost involved. But for the average amateur it is, in
its present form, a bit too much.
The thing will stand simplification, in any
event. A single 6K7 may be substituted for
the two in the r.f. stage. One power transformer, one filter system, one rectifier might be
used -all mounted on the receiver or on a separate chassis, as desired. A suitable phase inverter might replace the 6C5 first a.f. tube, with
the driving transformer eliminated. The 6C56H6 two -tube expander-bias rectifier channel is
recommended and it cannot be conveniently
simplified, and the two expanders in push -pull
are of course necessary. But the set might be
simplified down into a basic 13 -tube design,
if these various suggested changes are made and
if the high gain or high selectivity channel is
built up as a single stage affair using good iron
core transformers. The addition of the inevitable b.f.o. stage would not involve the use
of another tube if some means could be worked
out for the use of a combination beat oscillator
and expansion rectifier 6Q7 in V14 position.
But the practicality of such a move is questionable to say the least, so that we might just as
well figure on a full 14 tubes as being the least
number we might possibly need for an amateur
receiver which still retains the major laboratory model features.

One early authority predicted laws against
listening-in on commercial wavelengths when
radiotelephony "should become commercial and
widespread."
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When copying code on a typewriter, the second finger of the left hand will tire soonest.
e
To W8BDS, VE3IK, although located in
Canada, is a southern contact.

The average commercial op copies code at 40
w. p. m.

Facsimile messages may be received on paper
enclosed in an envelope, so that the addressee
is the first to read the contents.

Ancient and honorable is the variable reIt has recently reached the age of 96

sistor.
years.

One -way military communication by way of
carrier pigeons travels at the rate of half to
three -quarters of a mile a minute.

Thermometers were used as indicating deWell take a neon

vices in early wave -meters.
bulb for ours.

The powerful signals which we hear from so
many of the short -wave diathermy sets make us
wonder if any of the r.f. from these outfits
ever reaches the patient.

One large electrical laboratory enforces the
rule of keeping one hand in the pocket while
working with high voltages. It is a simple yet
effective safeguard against a circuit through the
body, and is worthy of adoption by hams.

The phone companies' campaign to discourage the practice of "helloing" into telephones
should have a counterpart in our own ranks to
eliminate the inane "W9XYZ coming back to

W2XYZ."
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50c ta $1.50
By RORER T II. FOX,* W6LRQ

One of the home -constructed a.c. relays. This
one is a d.p.d.t. affair and is used for feeder

switching.

As my station installation became more complicated .and operation more rapid, the need for
circuit change -over relays became more pressing. They became almost a necessity when it
was required to change over the receiver, the
monitor and the antenna and, finally, to apply
t4e plate power to the transmitter when "dahdit -dah'' was heard in the cans.
Previous to now, I had considered that the
construction of an a.c. operated relay that would
be chatter proof or chatter free was practically
an impossibility for the average ham who had
few tools even though he had plenty of ambition. However, through the fortunate discovery of an old motor -starting relay that was exceedingly noisy, I started investigating the possibilities of rebuilding it into an antenna changeover r.f. relay which I had been needing for
more than a year. I readily found that such a
relay could easily be made from this old action.
Power relays are made of two general types:
the clapper type and the solenoid type. The
latter will take up more room in general installation and, due to the weight of metal

moved during the closing action, they are quite
conducive to jangled nerves when the coil is
juiced about 3 a.m. and a heavy crash is heard
in the back of the rig. The clapper type of
relay is the easiest to construct and to adjust for
quiet operation.
This type of relay action is very simple and
consists of no more than an ordinary small
transformer, minus the secondary windings and
with one leg of the core hinged and normally
held open by a spring. The core is laminated
with soft iron or silicon steel and each lamination is electrically insulated from its neighbor
by shellac, rust or lacquer. The outside laminations are usually made of heavier -gauge iron
cut to make the hinge pivots. The whole can
be held together with copper or soft iron rivets.
The coil is wound the same as the primary of
a power transformer for the same core area
(the winding information for this coil can be
found in the RADIO Handbook). The ends of
the winding are soldered to lugs so formed that
the binding tape will hold the lugs firmly to
the coil. In winding the coil, care should be
taken to make it small enough, so that when it
is in place it will leave about 3/16 to 1/4-inch
between the end of core and the top of the coil.
Pieces of brass shim stock or wooden wedges
can be used to hold the coil firmly in the core
so it will not move due to the jar of the closing
action.
The Shading Coil

The secret of chatter -free operation in an a.c.
relay is in a small, seldom- noticed ring of brass
or copper called a shading coil. Brass is generally used on 60 -cycle current and copper is
used on 50 -cycle current. It is a small ring of
metal used to shift the phase on the end of the
core and to hold the magnetism a fraction of a
second past the zero point in the a.c. cycle, in
order that the following half -cycle will have an
opportunity to take effect before the spring
starts to open the action. This coil is formed
on the end of the core and surrounds about 2/3
*
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of the area at the end. To meet these requirements, it is simple to cut a slot across the core
that will just take the brass strip, then form
the strip tightly around the end. This strip
can be of 18 to 22 -gauge and from 1/16 to 18inch wide.
After the brass (or copper) is formed and
the ends have been cut to a butt joint, it is
taken off and about 25- thousandths of an inch
cut off one of the ends to insure a driven fit at
the final assembly. The ends are then brazed
to form a solid band and it is driven onto the
core piece and filed carefully so the brass will
be flush with the end of the iron core. The
armature must contact the core iron -to -iron or
the action will chatter like a buzz saw in an
oak knot. Careful use of emery or garnet
paper to lap the core end to conform with the
armature will make a neat job.
.

D.p.d.t. power -control relay-constructed from an
old oil- switch action.

Constructing the Action

The construction of the contact arms, moving
and fixed, is a matter of individual application,
and the methods are varied and many. One
thing is essential -the moving arms must be of
spring brass or phosphor bronze. Suitable spring
material can be found at any motor repair shop
or can be obtained from most large hardware
stores. The stationary arms can be cut out and
formed from copper or phosphor- bronze fuse
box buss or from sheet copper. The points are
-

.SLOT CORE
SAWED IN
END

SHRASS

1

ADING COIL

111
#

Detail drawing showing the method of
placing the shading
coil on the core end.

easily made from coin silver or from silver strip.
If a piece of iron is drilled with a_ 9/32 hole
and slotted with a hack saw using two blades,
a
-inch punch will cut out the points. The
local silversmith, jeweler or chemical supply
house (See Buyer's Guide) can furnish a strip
of metal to do the job.
In the photographs, relay no. 1 is a highlyinsulated r.f. relay with self -wiping contacts for
antenna change -over. The insulation is victron
and all machine screws are of brass to reduce
r.f. heat. The shunts are of flexible wire as
found on heavy duty motor brushes. The whole
relay assembly is bolted to a 4 -by -5 -inch piece
of tempered -masonite base. The action is from
an old -style Allen,.Bradley motor -starting relay.

1

74

This relay was installed in the antenna feeders
of the transmitter belonging to Bill Whiting,
W6EQI. The transmitter delivers about four
hundred watts output and the relay handles
this power perfectly.
Relay no. 2 is constructed from a low -voltage circuit- breaker oil- switch action. The coil
is a 220 -volt one and works fine on 110 when a
short throw is used as it is in this relay. This
one controls the primary line to the transmitter,
the B negative to the receiver, and the B negative to the monitor and speech amplifier. The
base is of
-inch masonite, the same as for the
r.f. relay. This material gives ample insulation
for the voltages found in these circuits. Both
relays are mounted vertically to allow the
weight of the armature to augment the return
spring in holding good contact on the open
position. Sponge rubber, obtained at the ten cent store, is used as sound insulation against
telegraphing the hum and the closing snap.
Through the use of these two d.p.d.t. relays,
my station is controlled by a single switch for
change -over from transmit to receive. Only the
110 is on the operating table. The pleasure
derived through their use far exceeds the time
and effort spent in constructing them. Also, the
cost was very low, about $1.50 for the r.f. job
and 50 cents for the low voltage one.
Obtaining these two actions simplified the
work in my case. However, I now have. one
more job under way, and I am using a burned out midget - receiver power transformer for the
[Continued on Page 162)
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By JAY C. BOYD,* W2ISI /6
Here is a story of a transmitter that was built
with more than the average attention to details.
The first requirement of any transmitter is that
it produce good signals, of course. But the
virtues of good appearance, "bugless" all -band
operation and reliability are too often ignored.
Even among commercially -built rigs we can
count the really fine jobs on our fingers and
have several fingers left over.
Some fifteen months ago, an ambitious s.w.l.
came to the writer with a burning desire for
a phone transmitter -hadn't the gods decreed
that someday he, too, would be a ham? He

wanted something that would bring forth
"ahs!" and "ohs!" from the visiting gang.
It was then customary for all new phone
hams to start with a pair of 46's -but we felt
it would be well worth the extra shekels for a
pair of 10's in the final, in view of their much
superior performance.
Then came the job of laying -out the new
rig. Plans for a new r.f. unit had been floating around loose in the writer's cranium for
some time. We might use this idea and then
work out the rest of the rig around it.
The Attractive Panel Layout

'The panel layout for this unit was carefully
drawn several times until it looked right and
then the other panels were laid out to match.
Most hams lay out their chassis first and then
let dials and meters fall where they will. But
in this case the panels, dials and meters were
laid out first and then the condensers, etc., were
placed wherever the dials dictated.
This required the mounting of the doubler
and final grid tuning condensers in cut -outs,
half above and half below the panel. It also
required a link -and -lever arrangement to place
the crystal switch near the crystals and have the
knob where desired on the panel.
It was preferable to have the gain potentiometer and c.w. -phone switch under the modulator chassis, which would place their controls
so low on the panel as to spoil its appearance.
Hence, the panel was allowed to hang 13/4
inches below the chassis, giving enough margin
below the dials to prevent a crowded appearance.

In addition to the position of each object,
*2119 Longwood Ave., Los Angeles, Calif.

Front view of transmitter.

Antenna condensers and tun-

ing chart on top panel; r.f., modulator and power supply
The bottom panel is blank, affording space
to keep extra coils and empty beer bottles.

panels belcw.

the choice of every item on the panel had to be
given careful consideration if the controls were
to harmonize with each other.
Four -inch dials were too big and three -inch
ones looked too small. But fortunately, National had just brought out some three- and -ahalf inch dials with nice husky knobs, which
were just the thing. However, there were no
appropriate dial markers to be found. These
were made by slotting General Radio type
138 -C switch contacts with a jeweler's saw and
filling with black paint.
Two -inch meters were chosen for their neatness. We preferred to use plenty of them,
eliminating messy patch cords.
The modulator labels were by Gordon Specialties Company. The two 3- position switch
plates were Crowé s no. 564; the others were
made by Bud. The long label underneath the
power switches was made to order for $3.50.
A strip of aluminum was lacquered, then engraved with a fine router by a label maker. He
also engraved the round c.w. -phone plate. A
dial similar to that used for "gain" was used
for the blank. The reverse side was polished
and then engraved as ordered. These special
labels cost six dollars but made the difference
between good dress and patchiness.
Some other unusual features of this rig were:
a built -in overmodulation indicator, a safety
interlock switch which breaks the power circuit
when the top door is opened, a dummy antenna
built -in and always available for testing, and
an inspection light above the r.f. unit, in order
that coils may be changed and crystal frequencies read without an external source of
light.
Cardboard Model Made

Before buying any parts, scale drawings of the
entire transmitter were made and these were
followed by a carefully -scaled cardboard model.
This was made by working up the cabinet from
heavy black paper. Dials and meters were carefully drawn on white bristol board, then cut
out and pasted onto this cabinet. Nameplates
were drawn with white water color and a fine
camel's hair brush. The result was a model
that would show up any defects in appearance
and perhaps save spoiling some good panels.
If a rig is to look well, the dials, etc., must
be aligned with respect to the entire rig; merely
making each panel symmetrical in itself is not
enough. Also note that everything was aligned
on its center and not its outside dimension.
It was planned to use a standard cabinet, but

CAPTION FOR CIRCUIT DIAGRAM
R. F. Section
CI,C2,C3 -.002 µfd. mica
CI-100 µµfd. midget var-

iable

C5-.00005 µfd. 1000 -volt
mico

C6,C7,Cs -.002

Rá-500 ohms, watt
R9-2 -ohm, 2 -watt rheo1

stat
111-50,000 ohms, 10 watts
ohms, 2 watts

R

R11- 20,000

-Meter

shunt, see text
2 -watt rheo-

µfd. mica
C9---50 µµfd. midget variable
C10- .00005 pfd.1000 -volt
mica
CII,Cl2,C13,C14 .002 µfd.
mica

stat
R14-20,000 ohms,

Ct9,C16

R15

-

-140 µµfd. midget
C17,C1x -.002 (Ad. mica
variable

-15 µµfd. neutralizing condensers, 2 -gang
-210 µµfd. per section, 3000 volt spacing
C22,C23 -220 µµfd. vari-

R12
R1: ;

ables

R1- 15,000

ohms, 2 watts
ohms,
watt

R2-250
R3

-2 -ohm,
stat

rheo-

R4- 50,000 ohms, 2 watts
R5 -6000 ohms, 10 watts
R6-20,000 ohms,
R; -Meter shunt,

2 watts
see text

watts

R16- 20,000
RI7 -5000

-Meter

ohms, 20 watts
ohms, 20 watts

-50

shunt, see text

ohms, 2 watt c.t.
mh., 125 ma.
r.f. choke

R111

RFC -21/2

Mi,M2,M:i
meters

-0 -100

milliam-

Mi -See text, special meter
M
0 -250 milliammeter
SW1-Single -ckt, 6 pt.

-

switch

1

2 -watt

10

50,000 ohms, 10 watts

RI

C19,C20
C21

-2 -ohm,

SW2,SW3

D.p.d.t. toggle

switches

SW4- Two -ckt.,

5 -pt.

switch
SW
D.p.s.t. knife switch

Mo dulator
C1

-10

pfd. 25 -volt elec-

trolytic
µfd. 600 -volt tu-

C2 --0.5

bular

C3-2.0 µfd. 450 -volt paper
C4 -0.25 µfd. 400 -volt tubular

-10

µfd. 25 -volt electrolytic
CrC7
2.0 pfd. 450 -volt
C;

-

paper

C5

-10

µfd. 50 -volt elec-

trolytic

09-2.0 µfd.

450 -volt paper
megohms, 1/2 watt
R2 -4000 ohms, 1/2 watt
R3
megohm, 1/2 watt
R4-250,000 ohms, 1/2 watt
R5-50,000 ohms, 1/2 watt
R6- 500,000 -ohm potentiometer
R7 -2500 ohms, 1/2 watt
R1

-5
-1

R- 10,000 ohms,

1/2

watt

R-1250 ohms, 1/2 watt
R111 -2500 ohms, 2 watts
Ri i, R42- 1.35 ohms for
each tube.

Mode from
old 4 -ohm rheostat
RFC -21/2 mh. r.f. choke
T1

-3:1

p.p. input trans-

former
T2 -Class AB

input transformer
T,3-Modulation transformer for 6L6's to 5000 -ohm
load

-0 -250 d.c. milliamme-

M,

ter
M2

-0 -10 d.c.

milliamme-

ter
F

1

-

-1/16-ampere Littelfuse

C.W. -phone

text

switch

See

Power Supplies

-2 µfd. 1000-volt filter
C_,C3 -4 µfd. 800 -volt filC1

ter
C4,

C5- 2

SW3-S.p.s.t. toggle switch
SW4- S.p.d.t. toggle switch

filter

-

S.p.s.t. toggle
switches
F1,F2
ampere
Edison SW5,SW1;

µfd. 1000 -volt

-5-

C6-4 µfd. 400 -volt filter
R1-40,000 -ohm, 50 -watt

F3,Fi,F9-1/2- ampere Littel-

slider -type resistor
R2-500- ohm,25 -watt slider -type resistor
R3-40,000 ohms, 50 watts
R4- 10,000 ohms, 50 watts
R5-200-ohm,25-watt slider -type resistor
D.p.s.t. toggle
SW1,SW2
switches

71,1.2,T:3-Power transformers; 1250 c.t., 150 ma.;
7.5 volts, 3 amps.; 2.5
volts, 5 amps.
CH1,CH2- 15 -hy., 150 -ma.
chokes
CH3,CH4- 12 -hy., 250 -ma.
chokes

-

base fuses
fuses

qsJpKT..P;]!m,

sF,

fl;-PK.

F.R¡n

.

_F

SWs

42

SW2

42

C

802

RFC

R,1

C,4

C3
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14,

11
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Bottom view of r.f. unit and modulator. Note crystal switch mounted on bracket and operated by
link- and -lever arrangement from long shaft.

during shopping we ran onto a couple of RCA ACT-40 cabinets which were picked up quite
reasonably. The top of one and bottom of the
other were cut out with a hack saw and the two
bolted together. A cross member, cut from the
scrap, was run across the center of the back,
filling -in the two -inch space between the doors
as well as stiffening the cabinet. This brace
was removed for the photographs but its
brackets are visible.
The panel screws were another headache.
Nickel -plated screws and finishing washers
were readily obtainable but using them would
have given the rig a gaudy appearance. Some
bronzed ones came with the cabinet but we
needed more. They were obtained at the cost
of 41 cents in cash and several dollars worth
of correspondence and red tape. Although
manufactured just a hundred miles from New
York, it took five or six weeks to get them.
Moral: Buy brass ones and paint them black!
The

R.

F.

Unit

Any number of tube line -ups had been

studied but none looked quite so desirable as
W6BHO's "common sense" exciter.' However, we wanted to include a crystal switch and
several holders, which made it necessary that
the first tube always be the oscillator. Hence,
a switching arrangement was made to jump the
second stage when not in use, rather than drop
off the first one as was done by Harwood. Although this rig was built more than a year ago,
during which time many 6L6 exciters have appeared (and some very good crystals cracked),
I still prefer this exciter. A straight pentode
oscillator is hard to beat.
With four straightforward stages, the oscillator has nothing to do but oscillate. While the
'R /9, December, 1935.

rig has four stages, only three are used when
operating on the three lower -frequency bands,
all four stages being used on ten and twenty
meters only.
Most rigs have the exciter on one chassis and
the final amplifier above. It isn't difficult,
though, to build four stages on the same unit
if properly laid out. It was planned to place
a shield box over the first two stages but when
tested there was no interaction, tricky tuning,
nor frequency modulation on any band; hence,
it was omitted.
This chassis was made by buying a sheet of
1/16 x 2634 x 303/4 -inch aluminum and having
a good sheet -metal worker dá the bending. The
finished chassis measured 13 x 17 x 63/e inches
and had a half -inch flap at the bottom. It is
advisable to make a cardboard model -or at
least a good sketch of what is wanted, so the
bender will make a workmanlike job of it.
The circuit started in one corner and progressed around in the form of a "U," giving
the benefit of a chassis twice as long. The oscillator, buffer, final and neutralizing condensers were underneath the chassis, protected from
dust. This placed all wiring below deck, giving
shorter leads, as well as leaving the top clean.
The 42- oscillator performed beautifully. Because of the cathode resistor, it started easily
and worked perfectly-even with a crystal that
caused plenty of trouble in a conventional 47
circuit. And you can be sure the crystal current is low! Only 40- and 160 -meter crystals
were used.
As the doubler was always tuned to 20
meters, only one coil was required for this
socket. Don't try to work this stage straightthrough! Either use it as a doubler or switch
it out.
If one is interested in 20 -, 40- and 80 -meter

,

-

Back perspective view of r.f.
unit, showing all coils required for five -band operation. Note that buffer plate -

final grid coif is directly in
front of one 10 -T.

operation only, he can work all these bands
with 80 -meter crystals. This will require winding an 80 -meter oscillator and 40 -meter doubler
coil which will never be changed.
The buffer and final tuning condensers were
large enough and the coils trimmed, so as to
reach two bands by simply turning the dials.
This eliminated two coils. The 802 had a
skirt placed around it, although leaving it off
produced no ill effects. The available voltage
for this stage was lower than one might desire,
and it was necessary to run the suppressor
about 35 volts positive to get enough output
to double to ten and drive the final with sufficient reserve. If more than 500 volts are
obtainable, the suppressor may be tied to cathode and the screen fed through a 20,000 -ohm
dropping resistor instead of the divider shown.
A positive suppressor made the tube drive much
easier, although it drives very easily either way.
The final neutralizing condensers were
ganged to simplify adjustment. They have been
set and screwed down tight, though.
In the photograph the coil sockets appear
to be on top of the chassis. They are really
mounted in holes cut to their exact size and
shape and supported by cross strips at either
end.

The final grid leads were not of equal
length,2 due to locating the coil in front of one
10 -T, instead of centering it between them.
The short lead to the socket was compensated
for by being the long lead inside the coil form.
Capacity coupling was used in the first three
stages. Variable coupling condensers were first
'See "Notes on Class -C Amplifier Design," RADIO,
March, 1936.

used but found not at all critical on any band,
so were replaced with fixed ones.
Inductive coupling was used from buffer to
final, with both circuits tuned on all bands.
Tuning is just like link coupling- without the
link.
All by -pass condensers for each stage were
returned to a single point. This was done by
stacking them on a no. 6 screw, bringing all
common condenser terminals to a common

ground point.
All meters were placed in the negative leads
to keep the panels cold. Readings then showed
cathode currents (sum of plate, screen, suppressor and grid currents), which were a little
higher than plate currents.
The grid meter was switchable to read current on any amplifier stage. This meter had a
regular 10 ma. movement but was specially
ordered with a 30 -ma. scale. Its resistance was
about five ohms so it required shunts of just
half that value. Old 4 -ohm rheostats were
trimmed in order that this meter would read
properly by placing another meter and battery
in series.
Bias and Excitation

The final amplifier was biased partly from
the power pack and additionally from the 5000 ohm grid leak. It was designed to operate with
15 ma. grid current on all phone bands except
10 meters, where the grid current was
12 ma.
On this band, the doubler drew
more plate current, creating more fixed bias on
the final; therefore, these 12 ma. across the
grid leak and the additional fixed bias produced
the same bias as on other bands. For c.w. operation, 5 ma. of final grid current gave just as
much output and was less likely to generate
79

Back view of modulator and power supply chassis. The tube by the modulator transformer is the type
45 negative -peak rectifier. The 57 amplifier lives in the little steel house.

harmonics. Incidentally, reducing the final grid
current to as low as 5 ma. on phone failed to
show any distortion either on the oscilloscope
or monitor ; however, it is not recommended
for obvious reasons.
The doubler and buffer drove very easily.
The 42-doubler grid current was 5 to 7 ma.
The buffer took only a milliampere or two
when working straight -through. Doubling to
80 meters, the 802 -grid current was about 5
ma.; doubling to 10 it drew 5 to 7 ma. Exceeding this latter figure only resulted in reduced
output.
Tuning

Tuning was smooth and straightforward on
The final tank coils were cut so
that the condenser was about three -quarters-ií1
all bands.

for 160 meters, being progressively less on each
band down to 10 meters, where it was just 5
divisions in mesh. Ten -meter tuning was
smooth but dial settings were rather "sharp."

160

Meters
80
Meters
40
Meters

Oscillator Tank
54 t. no. 26 en.
on 11/2'. form. Occopies 1 3/32 in.
160-meter
crystal and
above coil
17 t. no. 18 en.
on 11/4" form.
Use

Use 40 -meter

20
Meters

crystal and
above

10

coil

Same as above

Meters

Buffer Tank

Doubler Tank

Occupies 3/4 in.
Leave 3/4" between windings

Doubler stage

in buffer stage

Doubler stage

not used

10 t. no. 18 en.
11 t. no. 18 en.
on 11/4" form
I
on same form
Occupies
15/32
in.
Occupies
P
P
/2 in.
Leave %" between windings
1

t. no. 18 en.
on 11/4" form

81/4

Use above coil,

doubling again
in buffer

Use above coil,

t. no. 18 en.
on 11/4" form
Spaced to 17/32 in.

43/4

5

I

t. no.

t. no. 14 wire
on 3" form
Spaced to 41/2 in.

16 t. no. 12 wire
on 21/2" form

Spaced to 33/4
/a in.
8 t. no. 10 wire
Air wound, 21/2" dia.

operating

buffer straight through

in.

Final Tank
45

30 t. no. 12 wire
on 21/2" form
Spaced to 41/4 in.

Use above coil, doubling

not used

Spaced to 19/32

Final Grid
40 t. no. 26 en.
on same form.
Occupies 13/16 in.

38 t. no. 26 en.
on 11/2 form.

Doubler stage
g
not used

Occupies
3/4
/4 in.
P

or closing a switch. Opening this switch and
shorting one condenser will allow series tuning
for a Marconi antenna.
The final tank coil was coupled to the antenna coil by one or two turns of no. 14
rubber -covered wire. One side of this link
should be grounded for the suppression of any
harmonics that might exist, although push -pull
operation cancels the even ones to a large extent.
A dummy antenna, consisting of an ordinary
50 -watt Mazda bulb, was simply clipped across
a few turns of the final tank for testing, at
which time the outside antenna was disconnected. If more dummy antennas were used,
there would be fewer dumb signals on the air!
Output was fifty watts on the three lowerfrequency bands, forty -five watts on 20 meters
and around forty watts on ten.

SPECIFICATIONS

COIL
Band

The Antenna Tuner
A simple antenna coupler was used, permitting series- or parallel- feeder tuning by opening

Spaced to 31/2 in.

18 en.

on same form
Spaced to 17/32 in.

6 t. no. 10 wire
13/4" dia.
Spaced to 31/2 in.

Air wound,

Leave 5/16" between windings
Buffe plate and final grid coils are both wound on same form. Note that some forms a e 11/4" diameter
while others are 11/2" diameter. Plate coil is on top of form. Antenna coil is 25 turns of no. 14 wire on
2 -inch form, spaced to 3 inches.
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The Modulator

The modulator was quite conventional, except for its overmodulation indicator and the
c.w.- plione switch. Inclosing the first tube in
a separate shield box and the liberal use of
shielded cable up to the second grid eliminated
any r.f. feedback, while plate decoupling networks prevented any tendency toward motor boating. There was plenty of gain for close talking with a diaphragm -type mike.
The negative-peak type overmodulation indicator was chosen because of its simplicity and
positive action. The meter remained at zero
as long as modulation was less than 100% but
kicked upward any time this figure was exceeded.
A type -45
peak rectifier
winding was
burning for

tube was used as the negativebecause only a 21/2 -volt filament
available. This tube remained
c.w. and the meter kicked up,
probably due to some leakage; hence, it was
necessary to break its plate circuit for c.w.
operation.
The c.w. -phone switch was of Eby manufacture. In one position it opened four circuits
and closed four other circuits. Any three -pole
double -throw would do or even a d.p.d.t. if the
overmodulation tube is cut out for keying.
For c.w. this switch shorted the secondary
of the modulation transformer and broke the
overmodulation indicator circuit. In the phone
position, the modulator power supply (which
also supplies its heater current) was turned
on, as well as the plate current to the speech
amplifier.
Modulator bias was furnished by a resistor
in the negative lead of the modulator power
supply. Since the tubes operated "AB," and
because of the heavy bleeder on this power
supply, the variation of bias with modulation
was but slight. The modulator had to supply
only about 40 watts so the quality was unaffected. Quality reports on the air were very
flattering in fact. If a full 60 watts of audio
were required, fixed bias would be necessary.
This unit was built on an 11x17x21/2 -inch
cadmium- plated chassis. It had a bottom plate
to prevent r.f. from getting into it.
If one cared to try the overmodulation rectifier as an overmodulation preventer, it would
be easy to change the second tube to a 58, add
a "B" battery, and work out the resistance capacity network.
The Power Supplies

Three complete power supplies were mounted
on the lower chassis. Each of these used a

Thordarson T6878 transformer. These had
three filament windings as well as the high voltage windings, so it was decided to use
them and save the cost of extra filament transformers. A heavy cadmium- plated chassis,
13x17x3 inches, was used for these power
supplies.
Plate voltages were cut off by breaking the
h.v. center taps. While this practice is usually
frowned upon, it is quite satisfactory if the
following precautions are observed: (1) Don't
try to use 83 rectifiers. They won't stand up
with broken center taps because there is still
some 1200 volts from plate to plate. 5Z3's are
ok. (2) Break these centers only with inclosed
switches. When open, there is some 800 volts
(Continued on Page 162]

Back view with doors and brace strip removed.
The dummy antenna may be seen in the upper
left corner with safety interlock switch below. The
inspection light is shown in upper right corner
under its shade.
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Revised
F. C. C.

Rules

wait ate

Since Rule 376 has been amended to allow
radiotelephone operation in the band from
28,500 to 30,000 kc., it became necessary to repeal Rules 375 and 403, Class B, and to substitute revised rules for them. To quote from
the F.C.C. report:
It is ordered, that Rule 375 and Rule 403, Class
B, be and the same are hereby repealed and the fol-

lowing substituted in lieu thereof:
'375. Types of Emission -All band' of frequencies so assigned may be used for radiotelegraphy,
type A -1 emission. Type A -2 emission may be
used in the following bands of frequencies only:
56,000 to 60,000 kilocycles; 400,000 to 401,00(1
kilocycles.
'403. Class B-Unlimited radiotelegraph privileges.
Limited in the operation of radiotelephone amateur stations to the following bands of frequencies:
1800 to 2000 kilocycles; 28,500 to 30,000 kilocycles; 56,000 to 60,000 kilocycles; 400,000 to

401,000 kilocycles.

..

In other words, no changes are made in the
regulations as they actually apply; the changes
have been made in the wording of the rules to
adapt them to the recent shift in the ten -meter

phone band.

Heretofore, the rules of the Federal Communications Commission with respect to the
use of radio for practical purposes have been
confined to that portion of the spectrum from
All fre10 kilocycles to 25,000 kilocycles.
quencies above this upper limit of 25,000 kc.
have been classed as experimental and have been
allocated as such. Recently, with the much
wider development of the ultra -high frequencies by radio amateurs, the television
services, police systems, and those concerned
with the development of frequency modulation
systems, the Commission has felt the need for
definite and systematic allocation of these ultra highs. Hence, the legally -useful spectrum has
been increased from 25,000 kc. to 300,000 kc.
In commission order no. 19, the new allocations, to become effective October 18, 1938, are
set forth. Little change has been made in the
assignments for amateur use. As a matter of
fact, the amateurs have had the least revision in
their allocations. Previous to this time, all
frequencies above 110 Mc. have been open to
any licensed service. With the new allocation,
definite bands have been assigned in both the
112 Mc. and 224 Mc. range. Each of these
bands is 6 Mc. wide. The former is from 112
to 118 Mc., the latter from 224 to 230 Mc.
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Radio

Spectrum
Re- Allocated

4zedwid

ca.c.4044.

Television assignments have been made
throughout the newly -allocated spectrum. Each
of these new channels has been made 6 Mc.
wide to allow ample room for the wide sidebands required for this service. Television assignments have been made in the close vicinity
of the 56 Mc. band. As a matter of fact one
of these new assignments is from 50 to 56 Mc.;
the high -frequency limit of the television channel and the low- frequency limit of the 5 -meter
band are therefore coincident.
The implication is obvious; amateur operation on 56 Mc., will, within the next year,
necessarily be confined to that of frequency
stabilized transmitters.
It is with this thought in mind that we are
this month presenting a crystal -controlled 56Mc. transmitter.

General
Communication

d.

ea...a44:041

Television
Assignments

To return to the re- allocation of the spectrum
other than that assigned to amateurs, no change
has been made in those assignments between
10 kc. and 25,000 kc. The band between 25,000 kc. and the lower limit of the 10 -meter
band, 28 Mc., have been re- allocated as have all
frequencies above 30 Mc. From 25,000 kc. to
27,000 kc. has been assigned for broadcast and
government use; 27,000 to 27,975 kc. for general communication and government use.

The police services have been given definite
frequencies in the 30- to 40 -Mc. range. This is
in contrast to the previous experimental licenses
held by all u.h.f. police stations. These police
frequencies fall into four general classifications;
those for low-power stations up to 15 watts,
which will more than likely be used for mobile
units; those for medium -power stations up to
250 watts; those for stations in excess of 250
watts, and those for state police use. Frequencies are given for each of these classifications throughout the 30 -40 Mc. band. Also
assigned to police service are frequencies in an
experimental band from 132 to 144 Mc.

Police
Services

Broadcasting has been given a large number
of the frequencies throughout the newly- opened
u.h.f. range. In addition to the seven 6 -Mc.wide channels assigned to television, there have
been channels assigned to the other broadcast
services: facsimile, relay (for standard broad-

as

1.e.e./Vo.tes
cast stations), regular high -frequency broad-

casting and experimental stations.
Also assigned frequencies or bands of frequencies in the new range were the aviation,
forestry, fixed and experimental communication,
press, geophysical and motion picture, coastal
harbor, marine fire, and special emergency
services.

F.C.C.
Re-Organizes

Effective November 15, 1937, the three divisions of the Federal Communications Commission: Broadcast, Telegraph, and Telephone,
which have functioned since July 17, 1934, are
abolished. All power vested in these separate
divisions will now be exercised by the Commission. The proposal for reorganization received the unanimous approval of the Commission.
The handling of Commission business by the
entire Commission, Chairman McNinch informs, will destroy the divisive effect created by

the separate divisions, will restore co- operation
and mutual understanding, and will permit the
aggregate judgment and wisdom of all seven
minds to be brought into play in all matters
where previously only the two Commissioners
constituting a division had a chance to work.

Commissioner Thad H. Brown of the Federal Communications Commission, in an interview conducted and broadcast by WGAR at
Cleveland, paid glowing tribute to amateur
radio and its men. The fact that the radio
amateur has served his community and the
world at large with unstinted effort, was
brought out well in Mr. Brown's reply to questions on ham radio.
Briefly, Commissioner Brown said, "The
heroic service performed by radio amateurs in
every major national emergency is enough to
assure you of our continuing deep interest in
the amateur and his problems. The Commission's amateur license holders distributed
throughout the States, Territories, possessions
[Continued on Page 166]
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Amateur
Radiomen
Complimented

For the fellows who want controllable directivity and who
are not satisfied with the results obtained with the smaller
"Squishers" or "Squirters ", last month Radio presented
"Rotary Flot -Top Beam Antennas ", by J. D. Kraus. This
month we are describing three more arrangements whereby
controllable directivity may be had with less extensive outlays
than that used by Mr. Kraus. That was indeed an unusually
fine installation, but a bit above the constructional capabilities of the majority of us.
The first is by Mr. Kraus, W8JK, again, and by R. R. Sprole,
W8QJT, and concerns a method whereby optional end -fire
directivity may be obtained from a flat -top beam in addition
to its broadside characteristics. The second, by N. C. Stavrou,
W2DFN, is an adaptation of the RCA model -C antenna and
allows concentrated directivity in two horizontal planes; the
final directivity pattern obtained is similar to the one mentioned above.
The third is a rotatable affair, a rotary flat -top beam with
a somewhat more simplified construction and a different system of rotation than that of Johnny Kraus' array. We very
seriously doubt if it would stand up under the weather conditions that ore experienced in the East, but under the gloriously
?) of Southern California it's really
semi -tropical sunshine
very convenient; two beams are used, one for twenty and one
for ten, both mounted upon the same rotary structure.

Controllable
i iitenna

Directivity
Part 1)

)

OP110Nfl [MOHfl[ DIRENt VITY
with

qiat- Toll Beam

By ROBERT R. WHOLE.* W7iQ.IT and .1011% D. KRAUS.**
It is an inherent property of an effective
beam antenna to produce a gain in certain directions at the expense of the radiation in
others. Thus, a flat -top beam antenna' has a
substantial gain broadside over a fairly large
angle but the signal off the ends is small.2 This
effect is present both receiving and transmitting.
If a flat -top beam could be made, at will,
either directive broadside or off the ends, the
usefulness of the antenna would be much increased. A very simple scheme for doing this
is shown in figure 1A. By throwing the single
pole switch, S, to position 1, the antenna is
operated as a conventional flat -top beam with

maximum signal broadside. With the switch
in position 2, the whole antenna plus feeders
is operated as a long wire radiator, with the
radiation a maximum essentially off the ends.
The "end -fire" directivity will obviously be
most effective on end -fed flat -top beams having
An end -fed flat -top of 2 sec3 or 4 sections.
"Small but Effective Flat -Top Beam," J. D. Kraus,
March, 1937, p. 56; and June, 1937, p. 10.
:
See horizontal radiation pattern, "Rotary Flat-Top
Beam Antennas," figure 10, RADIO, December, 1937,
p. 16.
RADIO,

tions can also be used, but with less pronounced
"end -fire" effect. The flat -top beam used on
14 Mc. at W8QJT has 3 sections end -fed by a
zepp. line one wavelength long. A double pole- double -throw switch connects the antenna
to either the transmitter or receiver. Figure 1B
shows a switching system which has been used
on the receiver at W8QJT. The length of the
feeders was adjusted until the line appeared to
be principally resistive at the station end. The
receiver coil is grounded at the center and is
linked by a 1 -turn loop to the "doublet" input
terminals of the receiver. The coil has about
16 turns of no. 22 enameled wire spaced to
cover 11/2 inches on a 11/2 inch form. With the
switch in position 1, the feeders are across the
entire coil, and the antenna functions as a flattop beam with maximum response broadside.
With the switch in position 2, the antenna
works against ground through half the coil,
giving maximum response off the ends. This
circuit arrangement works well since the impedance of the long wire antenna at the station
end is considerably less than the impedance
*121 Maple Ave., Ithaca, New York.
* *Arlington Blvd., Ann Arbor, Michigan.
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1

of the feeders when the antenna is used as a
flat -top beam.
The performance of the antenna, when receiving, is very striking. By a flip of the switch,
one can determine the general direction of the
station being observed, i.e., whether it is broadside or off the ends of the antenna. The effect
is generally very clear -cut, and visitors to the
station, knowing nothing of the details of the
system, can operate the switch and tell for
themselves the direction of the station being
received.
When transmitting, the arrangement of figure lA is used. A modification of this circuit
is shown in figure 1C. This makes use of a
double -pole -double -throw switch and no retuning of the condenser is necessary when changing from the broadside to the end -fire condition, provided the length of the feeders is
proper. That is, the feeder length should be
such that they appear approximately resistive
(feeders and antenna resonant) at the antenna
tank. The twisted pair links the antenna circuit to the final -amplifier tank.

In figure lA the recommended dimensions
for an end-fed 4- section flat -top beam are given
for operation in the 14 -Mc. band. The two
end sections are 261/2 feet long. Since the
center sections have cross -overs at both ends,
they are shortened by an extra 41/2 feet. With
a 3- section flat -top, the end sections should be
261/2 feet and the middle section 22 feet long.
If a 2- section flat -top is used, both sections can
be made 261/2 feet long. The spacing between
sections of these antennas can be about 2 feet.
It may be noted that the dimensions given in
figure 1 differ from those for a 4-section flattop beam when fed at the center.3 In this case
(center fed) the dimensions may be either those
of figure 1, or each of the sections, center ones
a

RADIO,

June, 1937, p. 11.
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FIGURE 2

included, may be made 261/2 feet long. The
dimensions are not critical, however, since the
antenna is tuned -up at the station end of the
feeders to the particular frequency being
used. For use on 10 meters the dimensions of
figure lA should, of course, be halved, although
the 14 Mc. antenna will work nicely in the
end-fire condition on 28 Mc.
When the antenna is used as a long -wire
radiator, the currents in opposite wires of one
section of the flat-top are in phase. This is
shown in figure 2A. The currents in the antenna and feeders when the antenna is used as
a flat -top beam are shown in figure 2B. In this
case the currents in the opposite wires of a
flat -top section are in opposite phase. When
the antenna is used end -fire, it is evident that
the system is no longer working as a flat-top
beam but rather the same as a long single -wire
antenna. Accordingly, the horizontal and vertical radiation characteristics end -fire will be different than broadside. Also, the gain end-fire
will probably not be as much as broadside. The
orientation and length of the feeders will, of
course, affect the radiation pattern when the
antenna is used as an end -fire system, but the
general effect will probably not be greatly
changed. For the best null broadside, when
the antenna is used end -fire, it would appear
that an even number of flat-top sections plus
half wave -lengths of feeder would be prefer [Continued on Page 164)

Controllable Antenna
Directivity (Part 2)
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U.\ antenna for four -point world

without physical rotation

11111'e 1.1111

Bd NICK C. STAVItOU,* W2DFN
The majority of amateurs have read or heard
of the excellent results obtainable with V -beam
and rhombic antennas and have wondered if
they would ever be located in a spot with plenty
of territory to try one. To those who have the
length for a long wire array but not the required width, there is an alternative that can
be used with an added advantage of changeable
directivity.
The classifications of model B, C, and D are
designated to these long wire arrays by the
RCA engineers' who designed them, and they
are completely treated in a paper that is a
classic on the subject.
The model D is the now well -known and
justly recognized V -beam (figure IA), which
has been treated in amateur publications many
times. However, models B and C have rarely
been mentioned in amateur work.2 The reason
for their little use is probably because they re*51 South Orange Avenue, Newark, New Jersey.
'Carter, Hansell, and Lindenblad, "Development of
Directive Transmitting Antennas by R.C.A. Commu-

nications, Inc." Proc. of I.R.E., Oct., 1931.
'E. H. Conklin, "Antenna Gain without Horizontal
Directivity," RADIO, May, 1937.

quire mathematical computation of the position
of the radiators. They are, therefore, a little
more critical than the V -beam or model D. We
have endeavored to simplify their mathematics
to a simple table which can be used for any
amateur band normally used for dx, and to
show a simple means of getting four -point
coverage.
A V-beam is good for any two opposite directions. If any other direction is desired, it
means another V-beam ánd the real estate required for two V's is-well! The model C,
however, requires only slightly longer length
and only a fraction of the width of an equivalent model D. (When the expression "equivalent model D" is used throughout this discussion, it will imply a V -beam, each leg being
the length of a single radiator of the model-C
antenna.) An additional advantage is the ease
with which radiation lobes may be exchanged.
In figure lA is shown a simple V -beam with
each leg two wavelengths long and fed in
phase. The model D is nothing more or less
than two harmonic antennae broadsided to
cause lobes 1 and 2 to be additive while the
others more or less cancel. Now, if we place
the radiator AB parallel to CD, as in figure 1B,
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NOMENCLATURE
Number of wavelengths
Angle of radiation from harmonic wire
Distance separation of wires in feet
Stagger distance in feet

stagger it in such a manner that CD is a half wave to the rear of AB with respect to lobe 1,
and then feed the two radiators 180° out of
phase, the array will radiate as shown, with
lobes 3 and 4 poorly cancelled (the dimensions
of the lobes in the diagrams are rough approximations). This occurs since the wave front of
lobes 3 and 4, represented by line EF, does not
have a corresponding point of opposite phase
on both wires. Since complete cancellation of
lobes 3 and 4 cannot occur, some power must
be subtracted from the desired directions of
radiation.
Figure 1C indicates the proper correction of
staggered distance. This clearly shows that
model -C antennas are two harmonic radiators in
88
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an end -fire arrangement.

Figure 1D depicts
the radiation pattern with the stagger reversed.
The gain of the arrangement in figure 1C is
not quite so good as an equivalent V; the ratio
of power gain of the two arrays is about 1 to
1.15 in favor of the V. The lesser gain of
the model C is a fault common to all end -fire
arrays with half -wave separation between elements3.

Probably the best methods of feeding this
long -wire array are shown in figure 2. As long
as the stub or the feeders from the transmitter
connect to the exact center of the jumper beJ. Sterba, "Aspects of Directional Transmitting
Systems," Proc. of I.R.E., July, 1931.
3E.

tween radiators, they will always be fed 180
out of phase even if the wires themselves are not
of the correct length for the frequency of operation. Figure 2A is for ordinary zepp. feed,
while figure 2B is shown for a fixed impedance
non -resonant line with a 344 X matching stub.
The model-B antenna is identical to the
model C except that the plane of the wires is
vertical, whereas in the latter they are always
horizontal. Model B is vertically polarized and
has a fault common to all end -fire arrays thus
polarized in that the vertical directivity is quite
sharp while the horizontal directivity is broader
than model C. This in itself is no disadvantage2, but getting the angle of radiation low

FIGURE 2

Showing two methods of feed for
the model -C array; zepp -feed on
(A) and stub match on IB). (A)
also shows the relation of S, D and ¢.

enough in medium length arrays requires unusually high towers. Figure 4 shows what we
mean. A reflector is also shown in this figure.
This will help the gain but makes the towers
still higher.
Using the Table

The table is quite handy and practically selfexplanatory. Given, for example, a two wave
array for 14 Mc., the length of the radiators
will be:
984000 (K
.025)

-

L

F (kc.)

984000

(2-.025)

1933400

L

14200

14200

L= 136.2

feet

The separation distance D from the table
found to be 0.85 times a halfwave which
given at the right hand side as 34.7 feet.
D
.85 x 34.7
29.5 feet
The stagger distance:
S
.62 x 34.7=21.5 feet

-

=

is
is

GROUND

FIGURE

3

Another long- parallel -wire antenna system, the
model -B which radiates vertically- polarized
waves as compared to the horizontal polarization of the model C.

Figure 4 depicts how full use may be had of
all lobes by simply drawing harmonic antenna
radiations on tracing paper and orientating the
latter on an azimuthal projection of the earth
similar to the ones given in RADIO for January,
1937. Figure 4 shows great circle directions
centered on the eastern U.S.A. with a two -wave
array. It will be seen that all the continents
are fairly well- covered with the exception of
Africa and western Australia; since attempts
to place a lobe in Africa left out Europe or
Asia, our own personal preference is shown.
The method of changing the directions of
radiation is shown graphically at each side of
figure 4. The array is suspended from four
poles, the placement of which is roughly shown
in this diagram. The left hand wire is supported rigidly between its two poles. The
right hand one, however, is movable and is
supported by means of ropes and pulleys. The
far end of the wire is attached to a rope which
goes through the pulley on the pole and hangs

down toward the ground. This wire is kept
tight by means of a substantial weight (a bucket
of concrete would be suitable) which hangs
from the end of the rope. The rope which
connects to the other end of the movable radiator is brought over to the shack or to some
convenient position.
Since the movable wire will have to be moved
through a distance of 2S, twice the stagger distance of the wires, it is necessary that the rope
be capable of considerable movement and that
the weight attached to the other end be capable
of movement through this distance. In the antenna cited above, 2 wavelengths long on 14
Mc., this necessary movement would be about
43 feet. Two loops could be placed in the
rope about 43 feet apart to indicate the two
proper positions of the movable wire.
As is the case in all long wire arrays, the
longer the wires, the more sharply directive
89
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is the radiation pattern in both the horizontal
and the vertical plane. Also, the greater is the
power gain in the favored directions of radiation. Hence, if good coverage is desired, the

TO ANTENNA A CP
OR FEEDERS

SERIES

This one was suggested by P. J. Eubanks,
W8VK, of Cleveland, Ohio. To quote from
his letter:
"On numerous occasions contemporary publications have shown circuits for switching from
series to parallel where two condensers were
involved, but insofar as I can remember, I have
never seen a circuit of the series -parallel variety
with but one condenser. For this reason I am
attaching one herewith."
This arrangement should really simplify the
procedure of switching one condenser from
90
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array had best not be made too long. But if
unusually strong coverage of certain sections of
the world is desired, the longer the wires the

biter.

Tiivl SwitclLiuzF ¡'1am se/tied
Two of our readers have sent in these suggestions to help the struggling amateur in that
always inconvenient problem of switching something from series to parallel. Both may have
been published previously (to our knowledge
they haven't, but there is seldom anything very
new it seems) but that certainly will not detract
from their usefulness.

LOBES

Pcvialie>C

series to parallel when resonating a tuned feeder
system such as a Zepp.

-

The other one
"In designing my rig this fall, I wanted to
be able to use the same final on both 10 and
160 meters, but I didn't want to have to use
two tank condensers. So, by making my coils
on five -contact mounting strips, I figured out
this arrangement whereby the conventional
split- stator method of tuning is used on ten
meters, and on 160, where a much higher tank
capacity is needed, the two stator sections of the
condenser are paralleled. This gives four times
the tuning capacity on 160 as on 10 -with the
same

tuning condenser. " -L.

B.

W9VZP, Goshen, Indiana.

STATORS PARALLELED FOR
HIGHER C ON 160 METERS

Boles,

SPLIT STATOR L ROTOR

GROUNDED FOR

10

METERS

Controllable Antenna Directivity (Part 3)

By FORREST DOJNKIN,* NI6M7.ID. and HOD RICHARDS,** W6FKK

WIRED TOGETHER

20 METER

TOP VIEW
2'%4EDGE

26

TO

ANTENNA

UP

30 FEET

4- FLAT

SIDE UP

5 OR

AT ENDS WITH

SIDE VIEW

'

Kraus really had something
there when he developed the flattop beam antenna. And you'll
have something there, too, if
you'll put one of these wave
shooters on a pole and rotate it.
You can easily erect a rotatable
four -by -four pole about forty feet in height for one of the
twenty-meter flat -tops, and if
you want to work ten meters,
just put one for that band on
the same pole. We have that construction in use here and it
works out fine.
Transmission checks made
with distant U.S. stations using
.R- meters on the receiving end
show that our signals fall from
R9 in th8' line of the beam to
R3 with the beam 90° off in the
horizontal, plane.
As can be seen from the
sketch, the flat -tops can be tilted.
'Variation in the vertical orientation of the beam is liable to give
'i.}fferent results at different times
and often introduces fading otherwise, absent. A drop of from
three to four R's is usually the
result of tilting more than 20°
above or below the horizontal
position.
In addition to getting R reports on our transmissions, we
have directed the beam at a fixed
flat -top about one -wavelength
distant which has a 2.5 -volt

END VIEW OF 10
METER ANTENNA

201X

4-A4.

4 GALVANIZED

IRON PIPE JOINT

ROPES
FOR

TILTING
METAL COLLAR

1409 Coldwell Ave., Modesto, Calif.

MAY DANGLE

NO BAD EFFECTS

flashlight globe in series with
zepp. feeders. The directivity of
the array is shown by the fact
that the globes will burn out
with the beam full on and will
die clear out with the beam at
right angles. This is for rotation
in the horizontal plane.
To find the position for the
shorting bar, or, as in our case,
the position for attaching EO -1
cable, we connected the transmitter to our fixed flat -top and
slid a shorting bar with a flashlight globe in series up and down
the stub of the rotatable array to
find the point of maximum brilliancy at resonance. The light
would show color at a distance
of about eight inches either side
of resonance and would light up
quite brilliantly at resonance.
The Ten -Meter Beam on the
Some Pole
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When we mounted the ten meter antenna under the twentymeter flat -top at a distance of
about twenty-four feet off ground
and parallel to it, we discovered
that it was directional off the
ends. However, when we mounted it at right angles to the twenty-meter wires, we found very
little interaction.
With the ten-meter antenna
tuned up for 28,770 kc., the field
strength drop when changing
{Continued on Page 160)
*

*Route 4, Box 1485, Modesto, Calif.
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Collins 32G

Lafayette 5B40W

In the January, 1937, yearbook issue of
there was presented a section devoted

RADIO,

to the technical and mechanical specifications
of the more popular amateur communications

receivers. In this, the enlarged January, 1938,
issue, we are presenting, in addition to the section devoted to the receivers, a review of the
current lines of manufactured amateur communications transmitters.
An increasing number of the amateur fraternity are purchasing commercially manufactured
transmitters. For these amateurs, this section
will afford a comparison between the features
of the various makes.
However, since the majority of amateurs prefer to build their own, this section will afford
an excellent insight into the better features of
some of the commercial designs. There are
features in all these manufactured units that
are worthy of note.
The transmitters that follow are given in
alphabetical order with respect to the manufacturers; the transmitters with power ratings
and specifications most suitable to the amateur's
needs are given for each manufacturer.

REVIEW

and multiplier and a pair of 6L6's in the final
modulated stage. A 6J7, a 6C5 and four 6L6's
constitute the audio complement of the transmitter. A 5Z3 and a pair of 83's are used in
the power supplies.
The four 6L6's in the output of the audio
channel are used in push -pull parallel class AB
to plate modulate the pair of 6L6's in the output r.f. stage. A pi network is used as a universal antenna coupling system. The cabinet

The Collins 32G
The power output rating of the 32G is 40
watts both for radiotelephone and c.w. operation. It is capable of operation from 1600 to
40,000 kc. although higher and lower frequencies are available on special order. Shielded
plug -in coils are used in the various oscillator
and doubler stages. These coils can be seen
in the foreground of the top view of the transmitter.
The r.f. lineup is as follows: C100D oscillator, 6L6 first frequency multiplier, 6L6 sec92
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dimensions are: width, 20 ", depth, 16" and
height, 101/2 ".

The Collins 30J
The 30J transmitter is indeed a well designed
unit from both the electrical and mechanical
standpoints. The photograph shown herewith
attests to the former statement, and the electrical specifications given for the rig would
indicate that the latter is not an overstatement.
The rating is 250 watts output, phone and
c.w., over the frequency range of 1.5 to 30 Mc.
On special order, the unit may be designed for
any frequency from 500 kc. to 60 Mc. The
power source is 110 volts, single -phase a.c.,
and it draws about 1200 watts from the line
when fully modulated at full input.
The tube complement is as follows:
1 -C100D oscillator
1 -807 first buffer- doubler
1 -807 second buffer- doubler
3 -807 third buffer -doublers

-C101 final amplifiers
2-6J5G audio amplifiers
2 -6F6G audio drivers
2 -C120 modulators
2 -C249B rectifiers, mercury vapor
2 -C866A rectifiers, mercury vapor
2

1 -5Z3 low- voltage rectifier
The audio frequency input is direct from the
microphone to the input of the speech amplifier. High -level class -B modulation of the two
C101's in the final amplifier is accomplished
by the C120 modulators.
The Harvey UHX -10 Transmitter
The UHX -10 is a multi -purpose, multi -band
transmitter having a power output, 100%
modulated for radiotelephone, of from 7 to 12
watts depending upon the band of operation.

Harvey 700 -R

It is unusually compact, making it very suitable
for mobile use under the conditions of operation encountered in police service. Its frequency
range is from 1.5 to 60 Mc. and this range is
covered by means of plug -in coils. C.w., i.c.w.,
or phone operation may be selected by means
of a switch mounted upon the front panel.
A 6L6 is used in the oscillator stage where
it may be operated either as a straight pentode
oscillator, a tri -tet, or as an electron- coupled
oscillator when crystal control is not desired.
This tube is followed by another 6L6 that is
always used as a neutralized amplifier on all
bands. 20 watts input is run into this second
6L6 under normal operating conditions.
A 6N7 is used as a class -B modulator for the
final stage, and this tube is driven by another
6N7 acting as a driver. The microphone is
coupled directly into the grid of the first 6N7.
The UXH -10 may either be powered by a
dynamotor for mobile use or by an a.c. operated
power supply for fixed station installation. The
drain, 150 watts from the a.c. line or 17 amperes from the 6 -volt storage battery, is quite
reasonable for a unit of this size.
Two meters are provided to facilitate the
tuning -up process. However, for operation in
automobiles, trucks or in other services where
remote control is desired, a special model is
available. This unit is shock -proof mounted,
carries no meters, and is designed to be con93
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trolled from the steering post or some other
remote point. A meter board is then provided
which can be temporarily inserted in the circuits for tuning -up.

The Harvey 80 -T and 700 -R
The 80 -T is a phone -c.w. transmitter designed to operate within the range from 1.5
to 30 Mc. There are only two tubes in the r.f.
section, a 6L6 oscillator and an RK -20 amplifier. The oscillator is provided with a series
output tank arrangement which allows it to
operate very well either as a fundamental or a
harmonic oscillator. Due to the low excitation
requirements of the RK -20, ample excitation is
obtained for operation on all the bands
specified.
A speech amplifier is provided for the suppressor modulation of the RK -20 for phone use.
This amplifier is comprised of a 6J7 high -gain
first stage, a 6C5 and a 6F6, the latter pentode
connected. The amplifier is available with inputs either for double- button carbon or crystal
microphones.
The output of the transmitter is rated at 18
watts nominal for radiotelephony, and 80 watts
nominal for c.w. The power supply for the
final stage utilizes a pair of 66's and is mounted
at the bottom of the rack as shown in the
illustration.
The 700 -R transmitter uses all the equip-

ment of the 80 -T. as an exciter for an amplifier,
the 700 -A, which uses a pair of Eimac 250 TL's. This stage is used as a class -C amplifier
for c.w. use and is easily capable of its rated
output of 750 watts. On phone, the amplifier
is operated as a class -B linear, and provides
an output of 250 watts to the antenna.
The final power supply, using a pair of
866A's, supplies 2000 volts to the 250TH's
at a current up to 500 ma. This power supply
is mounted at the bottom of the rack and is
electrically interlocked by means of a door
switch to insure that it is disconnected from the
line when the rear door is opened.
Also mounted in the rack is the stabilized
bias supply for the final stage, using a pair of
6L6's in parallel, and a modulation monitor.
The latter can be seen at the extreme top of
the rack.
The back view of the 700 -R shows the various units of this transmitter as well as those
comprising the 80 -T. Those that are used in
the 80 -T can be identified by the front -view
photograph of this transmitter.
The RCA ACT -130
The ACT -150 is a 150 -watt phone -c.w. transmitter designed for operation on the amateur
bands from 1.7 to 30 Mc. The entire transmitter is self- contained within the modern -design rack shown in the photographs. The speech

0J-A

Collins 3
designed unit

from

well -

both

electrical and mechanical
standpoints.

This shows the neat internal arrangement of the
Collins 32G.

tri
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amplifier, however, is external and can best be
mounted upon the operating table.
The tube line -up of the r.f. section is: an
807 crystal oscillator, an 802 frequency multiplier, a pair of 807's in push -pull in the buffer
amplifier, and a pair of 808's in push -pull in
the final stage. An antenna coupling network,
with an antenna ammeter, is provided to facilitate the antenna -tuning process.
The speech amplifier, as mentioned before, is
external. It consists of a 6J7.. a 6C5 and another 6C5 feeding into a 500 -ohm line. Inverse feedback is used to improve the response
of the amplifier. A 250-ohm input is provided
to the amplifier to facilitate the use of a dynamic microphone. A crystal mike may be used,
provided a slight change is made in the input
of the amplifier. The power supply for these
tubes is self -contained.
The 500 -ohm line comes into the transmitter

Front view of the Harvey 700 -R.

Front Panel View of the ACT-150

and feeds into a pair of 2Á3's which act as
drivers for the modulators, another pair of
808's. The 808 modulators are coupled to the
final r.f. amplifier by means of an autotransformer.
One 1250 -volt, 500 -ma, high -voltage power
supply is used for bath the final amplifier and
the modulator. A pair of 866's and a swinging choke -input filter are used on this supply. An
electrical interlock is provided to disconnect the
plate voltage when the rear door is opened.
The RCA ACT -20
This low power amateur transmitter has several interesting circuit features which will appeal to many amateurs. The transmitter is
completely housed in a cabinet similar to that
used for a radio receiver, and will supply 16
watts of carrier output in any band from 10 to
160 meters. The c.w. output is 20 watts on
any band.
A tetrode crystal oscillator is employed, using
an RCA -807 with a small extetbal capacity between the control -grid and plate for feedback
at the crystal frequency. The plate circuit includes a split-coil arrangement, with the plate
of the crystal oscillator connected to one end
of the coil, and the grid of the RCA-802 connected to the other end through a blocking
condenser. This arrangement tends to balance
the capacities across the two halves of the split
95
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Front view of the Harvey
80T transmitter.

The Harvey UHX -10 with microphone
in the center. To the right and left
are shown the battery -operated and
the a.c. power supplies for the trans-

mitter.

plate coil and, in effect, is the same as connecting the grid circuit of the buffer stage across
half of the tuned plate coil. An 802 serves as
a buffer or doubler stage which does not require neutralization. The final amplifier is
neutralized because the 807 is not perfectly
screened and would be regenerative without
the neutralizing circuit. This stage must not be
regenerative because it is modulated for phone
operation. Combined plate and screen -grid
modulation is applied to the final amplifier
from a 6L6 class AB modulator.
A double -button carbon microphone can be
connected to the input transformer of the
speech amplifier. The circuit is arranged so
that the transmitter supplies current to the carbon microphone, which should be capable of a
level of

-35

db.

Interior view of the Harvey UHX -10
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The speech amplifier consists of a 6F5 high
triode, resistance coupled to a 6F5 triode connected driver stage. This tube drives a pair
of 6L6's as modulators. The c.w. switch removes the plate voltage from the speech amplifier, and from the screen of the modulator,
in addition to connecting across the power supply to maintain good voltage' regulation under
keying. A single power supply furnishes plate
voltage for the entire transmitter.
It

The Temeo 100 Transmitter
This is a 100- 150 -watt phone -c.w. transmitter
designed to operate in the range from 1500 kc.
to 30 Mc. The r.f. section is built upon a
single chassis and employs a 6L6 as a crystal
oscillator and harmonic generator. An RK -25
pentode operates either as a buffer amplifier or
as a frequency multiplier. A T -55 is used in
the class -C power stage. The crystal oscillator
and buffer amplifier are completely bandswitching from the front of the panel. Provision is
made for the use of four crystals and selection
is made by a front-of -panel switch. Proper excitation is insured by an excitation control that
is mounted upon the front panel.
The speech amplifier- modulator is mounted
upon another chassis and consists of the following: a 6F5, a 6C5, a pair of 6C5's in push pull, and a pair of 6L6's in push -pull, class
AB2, as modulators. The unit has an overall
gain of 110 db thus providing ample amplification for the operation of all low -level high impedance microphones.

.Two power supplies are used for the r.f.
section ; both are mounted upon the bottom
chassis of the transmitter. One, using a pair
of 866's, supplies 1000 volts for the T -55 stage.
The other supplies 550 volts to the buffer and
350 to the crystal oscillator. A safety switch is
employed to protect the operator from an accidental application of the plate voltage when the
rear door is opened. Provision is made for
remote operation and control of the transmitter.

The Temco "600"
This 600 -watt phone -c.w. transmitter is also
designed for operation within the range from
1500 kc. to 30 Mc. The crystal oscillator, frequency doubler and buffer stages employ band switching and this is accomplished from the
front panel. The intermediate and final amplifiers employ low- loss plug -in coils. The
transmitter is furnished complete with all coils
for five -band operation.
The r.f. line -up of the "600" is as follows:
a 6L6 crystal oscillator, an RK -25 frequency
multiplier (which is switched into the circuit
only when additional frequency multiplication
is needed), another RK -25 buffer -doubler, and
an RK-20 power buffer. A pair of RK -38's or
100TH's are used in the final stage as a push pull power amplifier.
The speech amplifier is furnished in a separate desk cabinet and consists of a 6J7, a 6N7
electronic mixer, a pair of 6C5's in push -pull
and a pair of 2A3's in push -pull feeding into
a 500 -ohm line over to the transmitter proper.
Control buttons are incorporated in this unit
for the remote operation of the transmitter. The
speech itself is flat within 2 db from 60 to
10,000 cycles. A pair of RK -38's or 100T.H's,
mounted within the transmitter, are used to
class -B modulate the final stage of the rig.
A built-in cathode -ray oscilloscope is used to
provide continual monitoring of the transmitter's output. A 913 tube is used.
Four separate power supplies are used for

Rear view of the RCA ACT -150.

the transmitter. One supplies plate voltage to
the exciter unit. The second supplies voltage
to the RK -20 intermediate amplifier. The third
supplies high -voltage to the final stage and the

Looking down on the
"wo'k<_" of the ACT -20.
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Back view of the 5B40W Lafayette.

in condensed form in its title: five bands, 40

watts.

Recr view of the Temco "600"
with the doors opened

It is a phone -c.w. job, plate modulation of
the final stage being used when phone operation is desired. An interesting feature for a
rig so comparatively small in power -handling
capabilities is the built -in cathode -ray oscillo[Continued

on Page

modulators, while the fourth supplies C -bias
to all stages.

The Lafayette 3114OW
The ratings of this transmitter, manufactured
by the Wholesale Radio Service Co., are given

Front and rear views of
the Temco "100" transmitter.
98
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As the majority of you will probably remember, in the January, 1937 issue of RADIO
a special section was devoted t o the more
popular of the communications receivers that
are available to the amateurs. It is of great
assistance to the prospective purchaser of a
receiver if it'is possible for him to refer to a
condensed tabulation of the specifications and
to a brief discussion of the features of the
various receivers in which he is interested.
It is to this end that we are presenting the
1938 models for your consideration. Some
have had only slight improvements made in
them while five are more or less of new design. At any rate, the prospective purchaser
has a very good selection, both as to price
range and as to features of design, from which
to make his choice.
The tabulation of condensed specifications
follows the same format as for 1937. Two columns have been dropped; the one "D.c. isolated from phones," because in all the new
receivers, the d.c. is isolated from the phones,
and the one "Approximate h.f. oscillator drift
at 14 Mc." This latter column has been dropped
since, while it would be an excellent means of
comparing the general design of the receivers,
there are too many variables that come into the
picture. For one thing, there is a great deal of
difference between the drift experienced from
different oscillator tubes of the same type number. For another, the conditions under which
the receiver is measured have a great deal to do
with the drift experienced; if the cabinet were
well ventilated externally the drift would be
considerably less than it would be if the same
receiver were mounted in a confined space.
The Hallicrafters Super Skyrider SX -16

_J

A rather recent addition to the "Hallicrafters" line, the Sky Challenger embodies many
of the features of the larger Skyrider yet is well
within the medium -price range. It is a nine tube superheterodyne and covers the range
from 545 kc. to 38.1 Mc. in five bands.
Bandspread is available anywhere throughout
the range of the receive! through a separate
electrical -bandspreading condenser system with
a control brought out to the front panel. The
two -stage i.f. amplifier, using a pair of 6K7
tubes, employs iron -core transformers to insure
maximum gain and high selectivity. To assist
in keeping the r.f. stages in proper alignment,
all the r.f. :oils are air trimmed.
Crystal filter is available for this receiver.
As a matter of fact, the title "SX -15" indicates
that this particular receiver has a crystal filter
incorporated in it. The type number of the
game receiver without the crystal filter is the
"S -15

The power supply is self- contained as it is
in all the Hallicrafter receivers. The audio
channel uses a 6Q7G detector and first amplifier into a 6F6G which' supplies about 3.5 watts
to the loudspeaker. The receiver has an optional output provision for either 500 or 5000
ohms; this is an advantage when it is desirable
to operate the receiver into a source of load
other than the loudspeaker.
Hallicrafters has indeed incorporated a number of worthwhile features into their 1938
Super Skyrider. It is an eleven -tube superhetThe Hallicrafters Sky Challenger SX -15

erodyne and covers the entire range from 545
kc. to 62 Mc. One stage of r.f. amplification
is used on all the ranges of the receiver; there
are six of them in all, 545 to 1555 kc., 1545
to 4300 kc., 4.2 to 10.2 Mc., 9.8 to 20.5 Mc.,
19 to 36 and 35 to 62 Mc.
The receiver uses a comparatively new principle- inertia tuning. Heavy inertia flywheels
are used on the shafts of the various tuning
controls; it is only necessary to spin the control and to stop its spin when the desired
section of the dial comes into view. Greatly
increased ease of tuning is the result of this
feature. Optional high and medium selectivity
is available from a knob mounted upon the
front panel. The two ranges of selectivity are
indicated under the SX -16 in the receiver chart.
A pair of 6V6's in the output of the audio
channel supply 13.5 watts to the external load
or to the loudspeaker. Output impedances of
500 and 5000 ohms are available from the output transformer. There is an especially -designed 12" permanent- magnet dynamic speaker
that is available, at slight extra cost, for the
receiver. It is mounted in a combination
metal and wooden cabinet.
The tank circuits and tube sockets are all
ceramic insulated to improve the high- frequency operation of the receiver. Crystal filter is
optional as in the Sky Challenger; the "X" in
the type number indicates that the crystal is
incorporated.

The Hammarlund Super Pro

Hammarlund now has available two models
of the Super Pro, the SP -110 which is the one
that was described before and shown in the
previous chart, and the SP-110S which is different in that it covers the range from 20 to
40 Mc. instead of the broadcast range from 540

to 1160 kc. In other words, the Super Pro
may be obtained to cover the range from 540
kc. to 20 Mc., or from 1160 kc. to 40 Mc.
In either case the entire range is covered by
automatic plug-in coils and in five wavebands.
The receiver has a separate bandspread dial
mounted to the right of the regular frequencyselection control. Another feature of the Super
Pro is continuously variable selectivity in the
i.f. channel -from 3 to 16 kc. wide. The receiver employs sixteen tubes in all, eight of
the metal variety and eight glass ones. The
power supplies are mounted externally; the
plate supply uses a 5Z3, the one for bias an 80.
The National NC-81X

The NC -80 series of National receivers is
quite a bit different in design from the general
run. In the first place, they use a high intermediate- frequency amplifier, 1560 kc. to be
exact. Due to the use of this high i.f., the
first repeat frequency is placed 3120 kc. away
from the desired signal. This allows ample
signal -to -image ratio to be obtained without
the use of a preselector stage. For this reason
the antenna is coupled directly into the first detector grid circuit.
Also due to the use of the high i.f., the crystal may be left in the circuit for both phone
and c.w. use. The selectivity of the i.f. amplifier is continuously variable from 300 cycles to
7 kc. wide.
Another thing, there is no power transformer
to supply the plate and filament voltages. The
filaments are in series and run directly from the
110 -volt a.c. or d.c. line. Plate voltage is
obtained through a 25Z5 rectifier and a conventional filter system. The receiver may be
run, as intimated above, either on 110 volts
a.c. or d.c., or a special battery model is available which operates from 135 volts of B bat-
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tery and a six -volt storage battery or filament

transformer.
The NC -80X covers the range from 540 kc.
to 30,000 kc. with no breaks by a system of
automatic plug-in coils similar to that used in
the NC -100. The NC -81X gives full -dial coverage of the 160, 80, 40, 20 and 10 -meter
bands but covers none of the territory between.
This, of course, is similar in coverage to the
NC -101X receiver. The receiver employs ten
tubes in all, eight metal ones in the r.f. section,
a 25L6G in the audio amplifier and the 25Z5
redi fier.

diode unit when a strong noise pulse comes
through, thus acting as a noise limiter.
The noise suppressor consists of a 6J7 whose
plate circuit effectively shunts the input circuit
of the audio - driver stage, and a means of making the shunting plate impedance very high for
desired signals and very low for undesired
noise impulses. The use of these two types of

The National NC -101X

This receiver

is very

similar to the NC -100

as described in the January, 1937, issue, except
that, as in the NC -81X, it employs a crystal

filter and covers only the amateur bands.
To cover briefly the balance of the specifications that are not covered in the table: it is
an eleven -tube superheterodyne, covers the 160,
80, 40, 20 and 10 -meter amateur bands, and
uses automatic plug -in- coils.
The receiver uses two 456 -kc. i.f. amplifier
stages, one stage of preselection on all bands
and has an "electric -eye" tuning indicator.

noise attenuation circuits greatly assists in reducing the interference caused by both manmade and natural static.
The receiver covers the band from 540 to
32,000 kc. in five ranges selected by a front of -panel switch. The main -tuning and band spread- tuning capacitors are arranged in a
series -parallel circuit to avoid high minimum
and maximum capacitance effects. Greater uniformity of bandspread is thus obtained throughout each tuning range.
The RME -69

The RCA ACR -111

The ACR -111 employs a single -signal 16tube superheterodyne circuit with two tuned

r.f. stages on all bands. Constant -percentage
electrical bandspread is employed to spread any
portion of the range of the receiver. Two i.f.
amplifier stages with an integral crystal filter
are used to provide high selectivity for both
phone and c.w. use. The power supply, using
a 5W4, is built into the receiver cabinet.
The '111 employs both a noise limiter and
a noise suppressor. The second diode of the
6H6 second detector is connected with an
associated circuit to raise the bias on the first
102

The RME -69 is a nine -tube communications
receiver combining a number of convenient and
desirable features. The range from 550 to
32,000 kc. is covered in six steps and the set
employs a one -stage pre -selector throughout.
Bandspread is obtained electrically through a
separate dial mounted to the right of the regular tuning dial, driving a ganged bandspread
condenser.
[Continued on Page 156]
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While talking with several amateurs who
have become interested in the game during recent years, we have been impressed by their
lack of familiarity with the way an antenna
operates. Without this knowledge, these newer
"hams" are penalized by being unable to apply
theory to a practical situation, such as designing
an efficient antenna for a specific location or
purpose. A review of the available literature
on the subject suggests that the elementary information is not sufficiently clear for those who
do not readily understand drawings, and par-

ticularly those who cannot easily picture three dimensional space from a plane drawing. It
is no wonder that one amateur understands
radiation patterns to be something like smoke
rings puffed out by a smoker. To this man,
"doughnut- shaped pattern" might have meant
that the power was radiated in the shape of
doughnuts tossed out at random, one here and
one there!
In this article we hope to present new illustrations to clear up confusion in the minds of
those who do not now understand why an
antenna has a characteristic radiation pattern.
But let it not be a war to end all war, a last
word on the subject. If our readers can suggest better illustrations, let us have them so
that the subject will be made still less complex
for the next neophyte.
The Elementary Pattern

Let us reach up to a transmitting antenna and
clip out an inch or so of wire -almost anywhere
in the antenna -and take it off into space to
examine it. At least, we can assume having
done so and with a little imagination take a
match from the kitchen stove without ruining
the nice copper wire in the yard.
This short length of wire would have been
carrying a current, I, when it was a part of the
antenna in operation. For most purposes we
*Associate Editor, RADIO.
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FIGURE 2

shows apparent change in length of a
Figure
piece of antenna wire at various angles of viewpoint. Figure 2 shows the same except from an infinitely distant viewpoint. CD, CID, etc., represent
relative apparent lengths of wire AB. Figure 3
shows construction of figure -of -eight pattern from
angles and relative lengths of figure 2.
1

can assume that the current in such a short
piece was just the same at any point in its
length. Hold the piece at arm's length broadside to you and turn it slowly end over end.
What do you see? A shorter length of wire
when it is turned away from the broadside
position, and only a point when it is end-on
to your eye (one eye-two won't work) . This
is pictured in figure 1. The visible length of
wire is easily represented by the angle at your
eye, E, which in geometry would be called the
angle AEB. It isn't hard to picture the shorter
length as seen from other points El, E2, and E.
No matter how far the eye is from the wire,
there is a similar relationship between the ap-

parent length for various angles from the broadside position. Thus, it would be possible to
go away almost an infinite distance and look
through a telescope. At an infinite distance,
the lines AE and BE become parallel -which
doesn't change the picture much, as shown in
figure 2, but permits drawing the lines CD to
represent relative intensities at various viewpoints. Now it is only necessary to show how
these relative intensities, which decrease toward
the end-on position, can be used to plot intensities in some kind of a graph or chart.
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The position E was taken as broadside to the
wire, while the angle EAE, is for some other
position. At this latter angle, the relative intensity' was shown to be C,D, as compared
with the full length, CD, of our piece of wire
AB. In figure 3 we have placed the lines CD
so as to touch one point, C, but each to lie
along a line representing the original angle of
viewpoint. By connecting the outer ends D,
D,, Dz (and D3), we have produced a chart
showing the relative radiation of the wire at
various angles. This pattern is nothing but a
circle touching the point C, and of course includes a similar circle on the other side as
drawn for viewpoints over on that side.
As a practical matter, the circles D, D1, D9
of figure 3 are really best drawn as infinitely
larger than the piece of wire AB, inasmuch as
they show relative field strength at a long distance from the wire. More charts showing this
characteristic pattern draw in an antenna giving the misimpression, such as we did in figure
3, that the wire is appreciable in size compared
with the directional diagram.
Really, AB
should represent the axis of the wire, the wire
itself being a very small dot at point C.
' Most everyone has seen pictures of a "sine wave."
A cosine wave might be defined as a sine wave 90
degrees out of phase, for it is unity at 0° and zero at
90 °, whereas the sine curve is zero at 0 °, rising to
unity at 90 °. If the angle p is measured from the

broadside direction, the radial equation for the pattern under discussion, two tangent circles, is E= cos e.
The complete equation is:

E=

607r

($1)

I

cos

The Half -Wavelength Antenna
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in which d is the distance to antenna in meters, X is
wavelength, ($1) is length of wire in meters, and E,
the field strength, in volts per meter.

Before we drop our small piece of wire in the
waste basket, let us consider what would happen if we take a lot of these small pieces and
put them end -to -end until we have a half -wavelength at our operating frequency. We would
now have a half -wavelength, or fundamental,
antenna. In fear of complicating the "simple
explanation" at the outset, let us assume that
there would be a standing half -wave of current and voltage on this wire when properly fed
power.
It is now very obvious that there will be a
different amount of current flowing in one of
our pieces near the end than in another near
the center, because after all, that is what we assumed when we said without proof that there
was a "wave of current" lying along the wire.
So the simple two circles in the pattern of figure
3 may need adjustment for the fact that some
parts of the wire carry more or less current
than others. Through use of a little mathematics2 and assumption as to the shape of the
"wave of current," we can put together the
pieces of wire and calculate the net result on
the directional pattern. We find that it is
still much the same, the circle having been flattened just a little as shown in figure 4.
The Solid Pattern

So far we have dealt only with the pattern in
single plane. If a piece of paper is held vertically with its edge along the wire AB of
figure 1, similar eyes can be drawn on the new
sheet of paper, illustrating the apparent shortening of the wire in the new plane. The "broadside" intensity is still the same. The reduced
intensity at E, will be the same in the new
plane as in the old, if taken at the same angle
a

:
The equation for the radiation pattern from a
wire in space, taking p as the angle from the wire,
for lengths of an odd number of half- waves, is

E=

60

I

cos

(77.

L/X cos

e)

sin ®

d

and for an even number of half -wavelengths,

E=

60
d

I

sin (,r L/X cos
sin

0)

p

Because the factor 60 I/d is a constant in calculating
patterns, it may be neglected. The factor a L/X is
90 for a half -wavelength antenna, 180 for a full
wavelength, etc.
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pattern
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space "

of

from the broadside or the perpendicular dire(
tion.
If the intensity in every direction were represented by a certain length of pin stuck in the
center of the wire AB, the other ends of the
pins would fall along a surface shaped exactly
like a doughnut with a very small hole. The
pattern in figures 3 and 4, when rotated in
space about the axis of the antenna, describes
the same doughnut shape. For clarity, we have
pictured in figure 5 such a doughnut, strung
on copper tubing to represent the axis of the
antenna. In figure 6 we sliced the doughnut
along the axis of the wire to show that the
cross- section of the doughnut- shaped solid pattern is the old familiar "figure -of- eight" pattern of figures 3 and 4. By calculating this directional pattern in one plane, cutting it out
and rotating it, we have prepared the photograph of figure 8a.
Please keep in mind that these figures refer
line drawn from the cenonly to one thing
ter to the surface of the figure represents the
relative intensity in the direction of the line.
The actual waves go out one after another as
expanding spheres, but are just weak in some
directions. Also remember that all this is in
free space -which we mortals cannot use for
our antenna systems.

Length of line from center
represents
field strength in that direction.

-

-a

Simple Interference

Patterns

Now if we have fixed firmly in mind the
rapidly expanding concentric "soap- bubbles"
of radiation with the antenna at the center of
the bubbles, even though the strength of radiation is not uniform like the spherical shape of
the bubble (see figure 9), we can go on to
the subject of two half -wavelength wires in the

Figure 6.

Slice the doughnut

and you get the

familiar figure -8 cross -section pattern in one
plane.

same bit of free space. Let us start with two
parallel wires a half -wavelength apart. These
might be fed "in phase" -which can be done
by connecting them, zepp -fashion, to each end
of a "Y" in the feeder so that a wave gets to
both wires at the same time. We can study
the pattern in a most important plane-the one
perpendicular to the wires, such as the earth's
horizontal surface for vertical wires.
It is obvious that any point equidistant from
the two wires will have the benefit of receiving
the waves from each antenna at the same time.
Such a point would be "broadside" to the
wires. or, more accurately, if all vertical angles
were being considered, it would lie in a plane
passing through the midpoints of the wires
and perpendicular to the plane in which both
wires lie. Any point on the line FG in figure
7a would satisfy this condition.
The two dots represent the antennas fed in
phase, solid circles represent waves of one
polarity leaving the wires, and dashed circles indicate waves of opposite polarity. It is clear
that the waves act together, adding to double
the electrical field strength when they reach
FG, while off to the side, the arriving waves are
of opposite polarity from each wire, having

traveled distances which differ by 1/2-wavelength, and complete cancellation takes place.
At intervening angles, the cancellation is partial. It is necessary to add waves of different
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Figure 7. (A) shows wove interference pattern of broadside antenna array. (B) shows
horizontal pattern of two -element
broadside array compared to the circular pattern of a single antenna . The gain exceeds
that of a single antenna over
an angle of 84 °. (C) shows horizontal pattern of two -element end -fire array
compared to the circular pattern of a
single antenna. The gain is only 1.6 times that of a single antenna and is better
than the latter over an angle of 128 °.

phase, giving the pattern3 of figure 7b, which
is sharper than the half -wave wire in space
pictured in figure 4, even disregarding the
broadening effect of high angle radiation off
the ends of the latter.
The pattern of field intensity as produced by
two- phased antennas comes not from any restriction upon the growing spheres of waves
leaving each wire, but simply from the result
of phase relationship at the point of reception.
Just as many waves reach HJ in figure 7a as
reach a point along FG, but in the former case
the intensities are of opposite polarity and cancel, while in the latter, the addition of waves
of similar polarity reinforce each other.
Gain Over Single Antenna

It is useful to be able to calculate the gain of

the two-phased wires as compared with the
same power in one wire alone. Figure 7 suggests that the power is double in the favored
direction, but really indicates that the field intensity has been doubled-representing four
times the power -based on the same current
in each wire as there would be in one alone.
In amateur practice it is of interest to know

Adding the waves, we arrive at the equation for the
horizontal pattern from two vertical wires fed in
phase, which is 2 cos (90 cos ,d;,) if the wires are a
half wavelength apart, and 2 cos (.d/? cos 6) for
any separation, in which
(Greek letter "phi ") is
the horizontal angle measured from the line of antennas toward the broadside, and this factor 'd/?
is 90 if the antennas are separated a half wavelength,
180 if separated a full wavelength, etc. If the wires
are fed out of phase, the first equation becomes 2
sin (90 cos 6) with a similar change of sine for
cosine in the second equation.
3
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what happens when the transmitter output is
held constant and the power is divided among
the half -wavelengths of wire in the antenna.
A given power might produce 2 amperes of
current at the center of one wire, which at a
theoretical radiation resistance of about 73 ohms
means 22 X 73 or 292 watts. (Did you ever
measure your antenna current to find if the
power gets there ?) If two antennas are fed in
phase, half or 146 watts should be radiated
from each wire. Going back to the I2R
formula and the 73 -ohm figure for R, we find
that the current in each wire corresponding to
146 watts will not be 1 ampere but 1.414 amperes -the square root of 2. It is this current
which lays down the field strength along FG in
figure 7, and from both wires the effect is as
if 2 X 1.414 or 2.828 amperes were flowing in
one wire alone. But 2.828 amperes would
have required 2.8282 X 73 or 584 watts in
only one antenna, which is twice the 292 watts
actually consumed. This may seem to be a
round -about way to figure the gain but it requires only Ohm's law and a pencil.'
One might well ask why a similar gain would
not result if the two wires were right next to
each other rather than a half -wavelength apart.
Here enters another factor---current induced in
one wire by the other (mutual coupling) . If
the two wires were close together, there would
Sterba, in I.R.E. Proceedings for July, 1931, points
out that, assuming no coupling between elements,
an array of. n wires requires 1/n of power consumed
by one antenna in laying down the required field. The
field intensity where reinforcement is complete is
n times that for one antenna alone.
4

'

Figure 84,
Half -wave antenna in space
showing figure -8 cross -section and doughnut- shaped three -dimensional pattern.

in
Figure 8B (below). One wavelength ant
space showing that there is radiation at some
angles except at right angles to wire.

be just one ampere in each wire and no gain at
all. The best gain from such wires occurs at
nearly 3/4- wavelength separation, a compromise
between the effect of this mutual coupling between the wires and the loss of power in spurious lobes, at larger spacing.5 The power gain
is slightly over 3 for this spacing as compared
with 2 at one -half -wavelength spacing and 1.25
at one -quarter -wavelength spacing.
An arrangement of a larger number of wires
fed in phase can be treated similarly, even if
stacked in other ways. It is evident that the
power gain is roughly equivalent to the number of wires or "dipoles" used, but inasmuch
as 8 is only twice 4, it may soon be cheaper to
double the transmitter power than to buy
enough land to double the number of half wavelength wires in the antenna, even neglecting the increased sharpness of the beam which
will reduce the area over which one can use
the antenna. It is true, however, that the first
few decibels of gain from improvement in the
antenna system are obtainable so cheaply that
the matter should be given consideration before
increasing power. This is not to mention the
reduction in QRM in the unfavored direction,
helpful to "the other fellow."
At this point we might mention that figure
7a can also be drawn to cover the same wires

fed "out of phase," in which case it is necessary only to transpose the dashed and solid
lines for one antenna, allowing the signal to
add toward HJ and cancel along FG. T,his
type of feed requires only that one antenna be
connected to the opposite feeder wire. The resulting pattern3 is shown in figure 7c. It is
considerably broader and is only 60% better than for a single antenna, compared with
the 100% gain for the broadside case.
The Double Zepp

Let us now consider half -wave dipoles placed
end -to -end. If a wire a full wavelength long

'For

charts showing gain of various arrays, neglecting mutual coupling, see Southworth, "Certain factors affecting the gain of directional antennas," Proc.
I.R.E., September, 1930. For charts and additional
data on effect of mutual coupling, see "Directional
Antennas," G. H. Brown, Proc. I.R.E., January, 1937.

Vertical halt -wave antenna at ground level
showing concentration at low ongles -no horizontal diFigure 3C.

rectivity.
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Figure 9.

Showing expanding "soap bubbles" of
radiation leaving a half -wave antenna. Note that
waves actually are circular but are simply
stronger in broadside direction. This method of
representation was suggested by John Kraus,
W8JK, of flot -top beam fame.

is cut in the center and fed with a two -wire

feeder, one -half -wavelength of the antenna will
be "in phase" with the other. Inasmuch as the
two feeder wires are of opposite polarity, the
antennas are in phase because the antenna wires
run in opposite directions from the feeder. It
is a case of a positive wave going north and a
negative wave going south being just about the
same thing.
One doublet alone would have the pattern of
figure 4, while the effect of having two wires
pictured in figure 7
to force the power still
more into the broadside direction. It is neces -.
sary to multiply one effect by the others to get
the resulting pattern in any plane in which the
antenna lies. The horizontal pattern is therefore sharper than that of the phased antennas
in figure 7b, while at right angles to the wire,
in the absence of ground effects, there is a
maximum of radiation at all angles up to the
vertical (assuming a horizontal double -zepp)
which is not true of the two -phased wires. The
solid pattern is doughnut- shaped, as with a
single horizontal antenna, but considerably flattened.

-is

-

The Full -Wove Antennas

With the above approach via "beams," we
are ready to study the full wavelength antenna
more difficult arrangement to analyze but
more often found in back yards. This type of
antenna consists of a full wavelength of wire
without a break at its center. It differs from
the double zepp in the preceding section in that
its two half-waves are 180 degrees out of
phase rather than in phase. The effect of feed-

-a

To obtain the equation for the pattern of a "double
zepp." in a plane in which the wire lies, multiply
cos (90 cos ®)
the pattern for a half wave wire,
sin ®
by the effect of placing two such radiators broadside,
spaced a half wavelength between centers, 2 cos
(90 cos ®). This same equation covers the single
vertical half wave antenna and its reflection from
perfect ground, plotted in figure 11 and pictured in
figure 8c.

ing two such half- wavelength wires is the same
as illustrated in figure 7a but with the dashed
and solid circles of one antenna transposed, as
was the case for the end -fire array already discussed. However, there is an uneven distribution of power in the horizontal plane using a
horizontal wire, as shown in figure 4, and
therefore, one effect must be multiplied by the
other, as with the double zepp. This time,
the maximum due to interference between the
two half -wavelengths and the normal broadside directivity mentioned at the beginning of
this paper occur at right angles to each other.
The zero for each effect gives a null point in
the horizontal plane both off the end and
broadside. At some angle between, radiation
reaches a maximum, giving the familiar X pattern of intensity in one plane, pictured in figure 8b.
The true null is the one broadside to the
antenna because it occurs at all vertical angles.
The null off the end occurs only in the horizontal plane in which the wire lies, while at vertical
angles above this plane, radiation will be found.
The writer does not agree with those who say
that M. practice the null predicted to occur
broadside to the wire is not found. A test
with a horizontal full -wave antenna and a
field strength meter using a vertical rod antenna, showed zero field at right angles to the
antenna even though a full -scale deflection could
be. obtained 15 feet away. This test was made
with the cooperation of Harry Carr, W9LBK.
It emphasizes the importance of aligning a full wave antenna so that the nulls at right angles
to the wire do not cover important land areas..
' Multiply

the

equation for a
cos (90 cos ®)

half -wave

wire,

sin®
by the effect of placing two such radiators end fire

®), to obtain the
pattern for a full- wave -length wire in a plane in
which the wire lies. The combined equation simplifies:
2 sin (180 cos ® )
in the same plane, 2 sin (90 cos

sin ®

In considering the gain of this full -wave
antenna over one -half -wave alone, notice that
the maximum radiation occurs at an angle that
does not coincide with either the maximum
broadside or end-fire effects, so does not have
the benefit of building up field strength as well
as the types of antennas previously discussed.
The gain is only a little better than for one antenna alone.
This discussion has dealt with the pattern in
one plane in which the antenna wire falls, the
pattern being the same for any other plane
which can include the whole antenna (as was
the case with the double zepp, and the simple
The solid three- dimensional
half -wave wire)
pattern is much like two ice -cream cones held
point -to- point. The insides of the cones represent the end nulls caused by the natural directivity of a half- wavelength wire, while the
space outside the cones represents the null due
to interference and cancellation of the waves
from the two half -wavelengths in the broadside
direction. Actually, the walls of the ice -cream
cones should be about two inches thick halfway between their points and the outer ends,
gradually tapering off either way.
.

Long Wire Antennas

If more "phased" half-wavelengths are
added to the double zepp, the pattern becomes
sharper; but if additional wire is added to the
full wavelength antenna without use of stubs
or phasing coils to alter the normal reversal of
phase at each half-wavelength, the pattern
changes considerably. The cone -shaped radiation patterns become narrower and get closer to
the axis of the wire, while as the antenna becomes an odd number of half -waves long, a
new, shorter and thinner lobe appears in the
broadside direction; and as an additional half wave is added to make the total an even number, the central lobe splits into two which work

toward the large lobes as the length of wire
increases.2 There is a power gain in the direction of the major lobes, but this gain is still
much less than in the case of "phased" wires.
Ground Effects

If our readers understand the reason for the
elementary directional pattern of a simple antenna in free space and the manner in which
wave interference between several antennas
alter this pattern, we can come back to earth
and study the effect of the presence of ground.
To eliminate one variable and complicating factor, we shall have to make another assumption
-that the ground is a perfect conductor. What
happens when this is not so, is a separate study.
The Vertical Antenna

Let us first select the vertical half -wavelength
antenna, mounting it so that its bottom end is
just above the ground. This antenna is represented by the line AB in figure 10. We already
know that this wire in free space would have a
characteristic directional pattern, in a plane in
which the wire lies (vertical, in this case),
similar to that shown in figure 4 and reproduced
in the dotted line in figure 11. The pattern is
altered by the presence of the perfect conductor,
the ground.
Radiation of waves from any point on the
wire, C, will directly reach a distant point in
space, P, in figure 10. However, there will be
another path followed by radiation downward
from C, reflected at E, which will also go out
at the same vertical angle, following the line
EP,. This radiation has been delayed because
of having gone via E, just as if it had started
from the underground point C3. It is, therefore, somewhat out of phase with the direct
radiation along CP, and partial reinforcement
or cancellation between the direct and reflected
waves can take place upon arriving at P which,
at a large distance, can be taken as the same as

B

E

A

A,

\i

"*"

Figure 10.
Showing interference between
direct and reflected waves from a vertical
antenna above ground. A,B1 indicates the
apparent position of the antenna-of- reflection, AB is the actual radiator.
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Figure 11. Showing vertical radiation pattern of a half wave vertical antenna.
Dotted line shows pattern in
free space; solid line shows pattern above perfect ground.

When P is close to the ground or, more
properly, the horizon, the paths are nearly
identical and, in the case of vertical antennas,
reinforce to double the field strength; while at
high angles the reflected wave has gone more
out of its way and mainly cancellation takes
place. The result is as if a vertical double zepp.
had been used beyond the influence of ground.
The resulting pattern in the vertical plane is
shown by the solid line in figure 11. A photograph of this pattern in rotation to show the
three-dimensional effect, is depicted in figure 8c.
As the vertical antenna is raised above the
ground, the horizontal radiation becomes more
concentrated at low angles, and additional relatively small high angle lobes make their appearance.8
If the antenna is longer than a half-wavelength, the effect of the ground is still to increase horizontal radiation, but a full wavelength antenna in free space has a null in the
broadside direction as already discussed. Inasmuch as twice nothing is still nothing, theoretically there is no exactly horizontal radiation
from this type or from any vertical antenna an
even number of half -waves long.
Full wavelength vertical wires are seldom
used in amateur radio because the angle of
maximum radiation is somewhat high for the
higher frequencies, though the angle is no
worse than for a horizontal wire a half -waveP1.

'Raising an antenna above ground is in effect separating it twice as far from its reflected image.
The equation for the vertical plane pattern for antennas fed in phase is given in footnote 3 if looked
at from the side. For a half wavelength antenna
whose center is more than a quarter wavelength high,
use the equation of footnote 6 but change the second
term for the new height in accordance with footnote
3.

length high. Verticals longer than a full wavelength are often impractical because of the
height required. The number of lobes in the
vertical plane increases with antennas longer
than one wavelength, in a manner quite similar
to the lobes between one end and the broadside
of long horizontal antennas.
Verticals tilted so that a lobe is roughly horizontal off one end have been used to obtain
some gain and directivity in a simple vertically
polarized antenna at the ultra -high frequencies.
Effect of Average Ground

Vertically polarized waves, radiated by vertical or tilted antennas, are considerably affected by poor ground conditions, particularly
at the lower angles where this type of antenna
should have most of its radiation. It is readily
seen that if the ground does not reflect 100%
of the waves striking it, the field intensity cannot reach twice the "free space" value. Also,
a shift in phase at the point of reflection can
reduce the amount of reinforcement due to the
ground and thus shift the angle of maximum
radiation upward. Further, many vertical objects such as pipes, trees and gutter pipe, may
be excited and may inefficiently re- radiate the
energy so that power at angles very close to the
horizontal may be largely absorbed. Such
things should be expected at the average amaHowever, where low angle
teur location.
radiation is desired and where the antenna is
not used for receiving in a noisy location, the
vertical antenna has its uses.
The Horizontal Antenna

We have already discussed the pattern for
wires in free space. These patterns give the
"top view" patterns for a horizontal antenna. It
remains only to discuss the effect of ground
upon the radiation.
The effect of ground upon a horizontally
polarized wave differs from that upon a vertical. The ground can be considered perfect if
it is either a good conductor, such as salt water
or marsh, or a good dielectric such as quartz
sand. In fact, the agreement between practice
and theory is close enough to consider the
ground "perfect" in the case of almost any
horizontal wire. Upon reflection, however, the
phase is reversed compared with a vertically
polarized wave, as if there were an out -ofphase antenna radiating from a point as far
below the ground as the true antenna is above
ground. The result is that radiation at exactly
the horizontal is always cancelled by the interference of the direct and reflected waves.

TOP VIEW
30° CONE

ANTENNA

FIGURE 12

SIDE VIEW

1/

Nwe

30°

4-

ground conditions upon vertically polarizec
waves, the vertical antenna would give out
standingly better results for a good many ama
teur purposes.
The second point of difference is the pattern
of the antennas in free space upon which the
above ground effects operate. The pattern foi
verticals is always the same for any vertical
plane and involves a more or less complex pat
tern with one or more lobes ; the pattern foi
the horizontal in a vertical plane is different
for different planes, but the ground effect
the same on any of them. In a vertical plant
perpendicular to the wire, which shows broad
side radiation, the pattern in space is circula:
and the pattern above ground is simply tha t

HIGH

//////
TOP VIEW

Figure 12. Portraying radiation from half -wave
antenna a half -wave above perfect ground, for
fixed vertical angle of 30 °. Top view gives relative radiated power in various horizontal directions. Side view shows cones along which all horizontal directions at a given vertical angle lie.

It is well to note two distinct differences between vertical and horizontal antennas over a
perfect conductor. As previously shown in figure 11, the effect of perfect ground on radiation
from a vertical antenna is to increase radiated
power at low vertical angles (near the horizon)
and cancel it at some higher angle, with additional angles of reinforcement and concellation
for antenna heights greater than a quarter -wavelength (measured from the midpoint). On the
other hand, in the case of the horizontal, the
ground reflection always cancels radiation at the
lowest angles while at higher angles it alternately reinforces and cancels the radiation, the number of "lobes" depending on antenna heights.
For an antenna with its midpoint at or below a
half-wavelength above ground, therefore, perfect
ground lowers the vertical patterns for a vertical wire and raises it for a horizontal. Were
it not for the more serious effects of poor
The equation for the vertical pattern of a horizontal
antenna is similar to that for a vertical antenna, as
given in footnote 8, except that the first function,
This change was also encosine, becomes sine.
countered in footnote 3. The result is that perfect
ground has exactly opposite effects upon vertical and
horizontal antennas; if both antennas are the same
height, the nulls of one will fall at the same angles
as the maxima of the other, and no signal can come
in at a vertical angle that would be a null in both
Y

cases.
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Figure 13. Some as figure 12 but for
full -wave antenna.

//

a

for the ground effect; though in the vertical
plane in which the wire lies (showing radiation above the end), the radiation is zero in the
horizontal direction even without the ground
effect and rises to a maximum depending on
the length of the antenna (maximum at 90
degrees or vertical for a half -wave wire, 54
degrees for a full wavelength, etc.)
When the height of a horizontal wire is an
odd number of quarter -wavelengths, the ground
effect is to reinforce in the vertical direction,
while when an even number, it causes cancellation in the vertical directions This should
not disturb the amateur, however, because the
wasted power at high angles in a half -wave
horizontal antenna does not reduce the strength
[Continued on Page 158]

111

HHH HE
®

9`nf2nou+rot

H[H VERS

UfNCV

Itei4 Pe402rita`tce

1:1IIITF. HEBER. %If11:F"L and E.

During the last fifteen years as we have attempted to extend upward the range of useful
communication frequencies, the problems of
creating power and detecting it have always
presented difficulties. Developments have had
to keep pace that they have is attested by the
fact that amateurs no longer find it necessary to
remove the bases from receiving and transmitting tubes in the 80 -meter band.
Satisfactory tubes are now available to create
power down to a wavelength of a few centimeters, but there are certain limitations in the
Many present day rereceiving apparatus.
ceivers are not free from set noise even at
14 Mc. when adjusted for maximum sensitivity; at much higher frequencies most receivers
have a very loud "sh -h -h" noise which limits
the ability to reach down to the outside noise
and pull out a readable signal, while many
preselectors are useless without regeneration.

II. 1YIaK/.10

;

The Noise Problem
Set noise is a cumulative thing; a given tube

amplifies the signal and noise of preceding
stages, adding a bit of noise itself, but the
higher the signal level, the smaller the percentage of noise in the output. A standard approach to the problem, at any frequency, is to
obtain as large a noise -free input as possible
by improving the antenna and transmission
line, then to deliver this signal to the first stage
in the receiver through efficient coupling. At
the higher frequencies, possibly 28 Mc. and
beyond, the ability of the tube to give satisfac-.
tory amplification is limited by the "electron transit time" or element spacing, although the
acorn and other types of tubes now available
provide a means of obtaining gain well beyond
the present commonly -used amateur bands.
There remains one very important unit of
the receiver between the antenna feed line and
the tube -the first tuned circuit. It is this circuit together with the associated tube which
should provide a high gain so that the signal
W9GFZ, 212 W. Seminary Ave., Wheaton, Illinois.
Associate Editor, RADIO.
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Concentric line r.f. amplifier with balanced
antenna feeder and double interstage coupler, arranged foi cathode bias. Note that plate lead must
not have d.c. contact with outer conductor unless
whole coupler is insulated and grounded through a
mica condensor. Screen and suppressor grids not shown.
Figure

1.

delivered to the second stage will have a
level without a great deal of noise having
added in the process.
We shall discuss general applications
method of improving present receivers,
pass on to the gain obtained in specific
constructed for the ultra-high frequencies.

high
been
of a
then
units

Concentric Line Couplers

An improvement over the usual coil and condenser circuit involves the use of a quarter wavelength section of concentric line.3 These
and parallel rods have been applied to high frequency oscillators, but have not been generally
accepted for use in receiving. However, substantial gain can be obtained by replacing the
coil and condenser with a section of concentric
line. On 28 Mc. it is only necessary in the
average receiver to remove the first tube's grid
clip, connect the center conductor of a quarter wave of line to the tube grid, short and ground
the far end and match in the antenna. The resulting circuit is shown in the first part of figures 1 and 2. The most difficult part will probably be adjusting the line length to resonance
with the tube and wiring capacity across the
See article in August, 1937, issue of Proceedings
A.I.E.E. by Reukema; also, see F. E. Terman, "Resonant Lines in Radio Circuits," Elec. Eng., July, 1934.

open end of the line. A small trimming condenser of a very few micro -microfarads maximum across the line should simplify tuning and
allow some adjustment within an amateur band.
The line can be coiled up behind the receiver
if it is of small enough diameter to be bent.
Matching the antenna is simple enough when
the feeder is unbalanced, such as with a concentric line. The outer conductor is grounded,
while the inner one is brought through a hole
or slot in the quarter -wave line, at such a position from the shorted end that the impedance
is matched and the signal is a maximum. A
balanced feeder, such as a two -wire line, can
be inductively coupled to a grounded coil, the
free end of which is tapped into the quarter wave coupler.
Interstage Couplers
Where additional stages are to be coupled
using these lines, there are two general methods
of approach. The first, possible with commercially available line with a solid inner conductor, involves using two sections of line to
avoid the necessity of using chokes. This is
illustrated between the tubes in figure 1. With
this type of coupling it is possible to secure
good gain and impedance match even at ultrahigh frequencies. The second method eliminates one line by using a hollow inner conductor through which the plate lead of the tube
is brought.
It is thus capacitively coupled to

the inner conductor to provide "unity coupling," yet insulated from it to permit bringing
plate and bias voltages up through and on the
inner conductor, as in figure 2. In either case,
it is necessary to bring the plate lead down without a direct current ground, by- passing the line
at the bottom end with a mica condenser, and
shorting the line through a capacity rather than
directly.

At the highest frequency amateur bands, the
tube and wiring capacity is sufficiently large to
reduce substantially the length of line necessary in the couplers. The first circuit, with no
tube plate across it and in the absence of reactance in the antenna feeder, will be slightly
longer than interstage couplers. When a single line is used between stages and there is 2
to 4 pif. stray wiring capacity together with
some 6 I.q.tf. for the grid and plate of the tubes,
it requires only about 12 centimeters of line instead of the full 31 centimeters at a wavelength
of 11/4 meters (240 Mc.) With common
tubes, this differential would be greater but at
five or ten meters, the shortening of the line
will not be as substantial a percentage. In one
such receiver, the lines were not a full quarter wave long but 27 per cent of a quarter-wave at
300 Mc., 50 per cent at 170 Mc., and 58.7 per
cent at 100 Mc. The shortening of the first
coupler depends upon the position of the antenna tap.

Figure 2. Concentric line receiver or converter if oscillator is added shown with unbalanced antenna feeder,
single interstage couplers with hollow inner conductor for plate return, and grid leak at bottom of detector coupler.
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Bandspread Tuning

Tuning over the band can be accomplished
using a small condenser across the top end of
the line, as mentioned. The required capacity
for band- spread coverage is so small that a
small copper disc on the end of a machine screw,
threaded through the outer conductor so as to
approach a similar disc on the inner conductor,
may be sufficient after the line has been adjusted to the proper length. For adjusting,
however, a wider capacity range should prove
advantageous though it may reduce the gain of
the stage. It has also been suggested that control over the frequency can be accomplished by
shorting the lower end of the line with a regular tuning condenser, which will have some
tuning effect. We understand that this method
has been found practical in ordinary rod oscillators, substituting the variable condenser for
the shorting bar.
The concentric line coupler can be added to

the first circuit of the receiver now in use,
whether it is a superhet or super -regen. It
should permit some gain in preselectors that
previously had no gain unless regenerative. It
can be used in a radio frequency amplifier ahead
of the present receiver, in a new receiver designed for one -band or ultra -high frequency
coverage, or in a u.h.f. converter to go ahead
of a broadcast or shortwave receiver. When
used as a converter, the detector output coil Ll
in figure 2 can be a choke effective at the intermediate (receiver output) frequency, or can be
a coil resonated at that frequency with a tuning
condenser.
The concentric lines themselves can be sections of commercially available line, or they

might be made up of copper (or copper-plated
metal) tubing or bent sheet. Theoretically,
more gain due to greater Q should be achieved
with a ratio of outside conductor inside diameter, to inner conductor outside diameter,
that is comparable with that used in commer-

3.
Here are shown the
constructional details of a partially assembled 114 -meter receiver using ten -inch concentric
line couplers. Rods to actuate
plungers will extend from the
right hand end.

Figure

Figure 4.
Parts of the 11; -meter
receiver are illustrated in photograph on the left. Note paper insulated plungers for wide frequency
range. Tubes are to be mounted on
thin mica in order that clips will
have a large capacity to the copper shield so that an efficient bypass
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will be provided.

Figure 5.
Dismounted view of the experimental u.h.f.
receiver of F. W. Dunmore, National Bureau of Standards,
showing method of assembly.

cially built line, but measurements made at 300
Mc. in lines with a ratio of 3.6 did not show
this effect compared with lines having a ratio
of 9.2, probably due to the predominance of
lead and tube resistance over the concentric
line equivalent series resistance. The ratio,
therefore, is not critical.
A U. H. F. Receiver
Mr. Dunmore of the National Bureau of
Standards' designed a receiver to cover the
range of 175 to 300 Mc. by using plungers in
concentric lines, having four amplifier stages
and a detector. One concentric line per stage
was used with the direct current plate supply
lead running through the center line. The
plungers in the line were capacitively connected to the outer line through a layer of
paper insulation in order to avoid noise due to
a friction contact. The capacity between plunger and outer conductor is calculated to he approximately 156 l.tpf. The plungers are controlled by rods extending through the bottom
of the lines and ganged with set screws at the
point of passing through a disc which is used
as a common tuning handle for unicontrol.
The line in the first stage was slotted nearly
its whole length, an insulated contact passing
through the slot and sliding on the inner conductor to permit adjusting the connection be°F. W. Dunmore, "A Unicontrol Radio Receiver
for Ultra -High Frequencies using Concentric Lines as
Interstage couplers." Proc. I.R.E., June, 1936. Also
published in Research Paper RP856 as part of the
Journal of Research of the National Bureau of standards, Vol. 15, December, 1935 (for sale at 5 cents by
Superintendent of Documents, Washington, D. C.)

Figure 6. View of the completely The
assembled Dunmore receiver.
power - supply cable can be seen
coming out of the rear.

tween the coupler and one side of the transmission line from the antenna, as shown in
figure 2. The high voltage end of each coupling line ends in a shielded box through the
sides of which pass the 954 acorn pentodes.
In this case the detector was arranged for
heterodyning to a broadcast frequency so that its
output can be further amplified by a broadcast
receiver, the whole set -up becoming a "double
superhet." The ri. amplifier couplers are directly grounded, grid bias being supplied by a
cathode resistor. The detector output is tuned
to the output (demodulated or heterodyne)
frequency.
A central brass tube contains a voltage divider but is not necessary to the operation of
the receiver.
Figures 3 and 4 show a similar receiver designed by one of the authors using six lines
with a much smaller ratio between the sizes of
the inner and outer conductors. Much of the
mechanical work, and the idea of extruding the
shield holes to form tube shields, is due to
Stephan W. Jucius, W9AWO. In this receiver, instead of running the plate leads directly through the inner conductor, with the
tt. onlrnuea
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ex -EL2A

Liberia, West Africa, is an independent nation established under American protectorate,
whereby the negro could have an opportunity in
a country which he might call his own. Liberia
was established shortly after the Civil War days
as a haven for the American negro slave.
Due to economic and financial conditions,
the country has made but little progress during
the years that have gone by. Liberia has no
seaport whereby ocean freight can be easily
handled. The Atlantic Ocean unmercifully
beats its stony coast. The fact that ocean -going
vessels are forced to anchor three miles from its
coast seriously hampers the shipment of merchandise.
Monrovia, the capitol of Liberia, is a town of
approximately three thousand natives and fifty
white people. The town, if you can call it one,
is void of picture shows, restaurants, amusements and stores. In the dark, dingy alleys
along its waterfront, there are twenty -five or
more trading posts which can supply the buyer
with a few of his needs.
Approximately ten years ago, Harvey Firestone, Sr., in search for an independent supply
of rubber, created a plantation division for the
Firestone Tire and Rubber Company. The
plantation is located deep in the tropical forests of West Africa, thirty-eight miles up the
Junk River and approximately thirty miles from
Monrovia. Mr. Firestone's dreams of having
a source of supply independent of British monopoly have been realized.

869

Gorge Blvd., Akron, Ohio.
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Radio communication is and has been maintained daily with WTF /WPF, Akron, Ohio:
traffic is handled by the U. S.- Liberia Radio
Corporation, a subsidiary of the Firestone Tire
& Rubber Co. Approximately 5000 words on
c.w. are passed daily between Duside, Liberia,
and Akron, Ohio, usually on 18,460 kc. and
sometimes 10,310 kc., at 500 watts input. The
commercial transmitter at ELF is a one -kw.
Collins job, but seldom is it wise, in tropical
countries, to put more voltage on the plates
than necessary to get through. Transformer
insulation is a real problem with the humidity
at 86, and we don't mean maybe A new Vbeam was installed in July, 1936. Each leg of
the beam was made approximately 720 feet
long, and approximately thirty-five feet above
ground at the station end, the apex of the beam.
The V -beam had an advantage over the old
vertical half -wave in that the signals were not
only slightly stronger, but were much more
consistent over a long period of time. Static
on the higher frequencies in the tropics is practically nil even during a tropical storm; however on 600 meters, the QRN is terrific even
when there is no storm. Radio schedules were
kept daily with Cape Palmas, approximately
250 miles away, on 891/2 meters. Ship schedules were kept on 600 meters for incoming
freight traffic. Radiotelephony schedules were
kept with Monrovia by means of a low- powered
!

1

All amateurs should be interested in the
above lesson: namely, maintaining a daily
schedule covering 4,298 miles, 365 days out of
a year, year after year, with interruptions of
not more than half a dozen times with equipment similar to that in possession of hundreds
of American radio amateurs.
Efforts to obtain an amateur license from the
Liberian government were at first emphatically
refused with the information that no one had
any rights as an American citizen when he came
to Liberia to work for the Firestone Tire and
Rubber Company. Requests to interview the
American legation were absolutely refused!
Permission was finally granted by John Cooper,
Chief of the Staff, Liberian Government Radio
Station, providing said station was operated in
accordance with the Madrid Radiotelegraphic

www.americanradiohistory.com
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"And that's the dope

on

that,

O.

M."

the pet chimp, lamented the
we were not on phone so he
could shoot the breeze with some of
Jocko,

fact that

the

boys.

Convention, 1934, to which Liberia was a
signatory.
To John Cooper, an American negro educated at Ohio State University, and the New
York Wireless School, we are indebted for the
kind assistance in helping us put Liberia before
the amateurs. Mr. Cooper and his entire staff
are some of the finest fellows the writer has had
the pleasure of knowing.
The first experiments from Liberia were
under the arbitrary call UN2A on the 20 -meter
band. "UN" are the first two letters on an
Underwood typewriter; hence the UN. Many
American amateurs will remember having
worked a "ship off the Gold Coast, West
Africa". This was later to be EL2A at Du-

side, Liberia, West Africa. The station was
not a ship but fixed in the tropical forests. The
equipment consisted of four 852's in push -pull
parallel with a vertical radiator 18 inches off
ground at the bottom end. It certainly was a
real thrill to send "CQ USA de UN2A" and
listen to the boys come back.
Upon receiving permission from the Liberian government radio station to use EL2A, the
equipment was dismantled, rebuilt, then operated as EL2A with two 852's in push -pull at
3600 volts, 250 milliamperes load.
The first problem was to put up a decent
antenna. In looking over some magazines, we
noted a thing called a "Yagi" vertical beam.
Someone had taken rather extensive engineering
data on the radiator at 21/2 meters or less. We
further reasoned, that if said antenna appeared
to work so well on 21/2 meters, it ought to be
a "whiz bang" on 14 Mc. We wanted a sharp,
high -gain beam from Liberia into U. S. A.
Therefore, it was decided to build a 20 -meter
Yagi vertical beam, set it 47° west of north and
see what could be done. The antenna was
erected using three reflectors and five directors.

TOP:

river, bordered by impenetrable
jungle growth on either side.

Du

CENTER: The natives enjoy having their picture taken. Many have never seen a mirror.
These boys are better dressed than usual,

most wearing nothing but

a

loin cloth.

BELOW: A native village or camp on the
Firestone plantation. In the background are
rubber trees.
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All measurements were in exact accordance
with their theoretical values. A resonant line
connected between the tank of the 852 and ran
to the bottom end of the voltage -fed vertical
dipole. Tests were made to see how much
"soup" was at the bottom end of the antenna.
Since it delivered a 2 -inch arc when touched
with a lead pencil, it was evident that the antenna was plenty "hot ". Shortly after midnight,
upon completion of the commercial schedule, it
was decided to give the Yagi beam a test. So
once again, "CQ USA de EL2A ". Then a
moment of suspense. My goodness the whole
American band was calling EL2A. So many
of them answered, they started to QRM each
other! One after another was contacted with
"you're R9+ and too dang loud to be in Liberia. You're a fluke in USA. Who are you
anyway ?" We still have to laugh about the
time W6QD was trying to get us lined up with
W6CXW. The signals were so loud Henry
passed us up for 20 minutes, thinking it was a
local. He was looking for an R3 signal Night
after night and month after month, the same
results were duplicated. The signals were apparently R9 from Georgia, north through to the
Hawaiian Islands. To the Yagi beam, all credit
is given! The transmitter with its input power
at 900 watts was not equal to many American
amateur c.w. stations, especially those west of
the Sierra Nevadas. The straight line section
of the beam was 80 feet high, 45 feet off
ground, and suspended from the 700 -meter
antenna.
The transmitter consisted of a 47 oscillator,
two 46 push -pull doublers, a 203A buffer, and
852's in the push-pull final stage. Input was
3600 volts at 250 ma. The receiver was a
homemade super 'with a window screen as its
!

!

receiving antenna.
Radio schedules were maintained with
W8ZY and W8DLD over a period of many
months. Frequent schedules by phone were
held with my wife and baby through the kindness of Al Prescott, W8DLD. Many of these
phone schedules lasted as long as four hours
at a time.
To W8DLD must be credited the loudest
c.w. signals. Ninety -nine per cent of the time
he was too loud to be QRM'd by any other
American c.w. station. W8DLD was using
three or four half -waves in phase with the nose
of the beam passing over Liberia. To my
friend W8ZY goes the credit for exceedingly
clever and intelligent operating. Using the
vertical radiator described recently in RADIO
and four crystal frequencies, he would handle
118

messages of 500 or 600 words at 30 w.p.m.
with seldom a repeat. Many of the messages
"homeward" bound were somewhat confidential so the messages were sent in plain English, each word sent backwards. If you don't
think it makes a fair method of coding, then
try copying it at 30 w.p.m. and see for yourself.
As all of us know, any five -watt job will
get into a foreign country under most favorable conditions; however, these jobs seldom
come through for more than a few moments
out of each day. With due appreciation to all
of the American amateurs for their splendid
co- operation on 14,400 kc. side of the 20 -meter
band, our sincere thanks are again offered. A
few of the outstanding signals which could
easily be copied for 8 to 10 hours at a stretch
were: W1SZ, W1LZ, W2FAR, W3BBB,
;

W4DHZ, W6QD, W6GRL, W6CXW,
W7EKA, W8ZY, W8DLD, W8DFH and
W9FS.
The last night of operation at EL2A with the
equipment described was January 24, 1936.
During that evening, steady contact was
maintained with W8ZY and W8DLD for
four hours.
Immediately after the Ohio
schedule was finished, 128 North American
stations were worked in one hour and ten minutes, an average of over two stations a minute
during that time. It was a common occurrence to hook up the bug, send the letter "V"
a dozen times with "QRZ ? ", never once signing,
and have 20 or more W stations reply by
starting to call EL2A.
As a general rule, American signals are very
loud in Africa. They can easily be copied,
night after night, month after month, on either
the 20- or 40 -meter bands. Past experience on
the commercial circuit clearly demonstrates that
dx to any country can be worked consistently
providing someone there has a little equipment,
an antenna which will do tricks, and stays
on the air consistently. These facts are substantiated by the fact that before putting the
new commercial high frequency transmitter
into operation, Duside, Liberia, handled approximately 1000 words a night with Akron
on 39.5 meters with a half -wave vertical radiator, three feet off ground at the bottom end, a
power input of 300 watts operating at 30%
efficiency, yet with no more than two or three
breaks in schedule over a period of some thirty
months.
The native life in Liberia is much the same
as that covered by ON4CSL in writing of the
Congo in RADIO. Every known form of bug,
[Continued on Page 182)
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Probably more words have been written
about antennas, about the proper length for
feeders, their spacing and so on during the last
few years than upon any other single phase of
amateur radio. Even back in the days when
the wire coming into the shack was called the
"Lead -in ", articles were being published about
how long to make the flat -top and what to do
with the counterpoise. Widespread use of the
high frequency bands and beam antennas only
served to complicate the whole matter, until
today there is a divergence of opinion among
amateurs as to the practical results to be expected from a radiating system that is not exactly "on the nose ", one that is plus or minus
anywhere from a few inches to a couple feet
in any dimension.
There are those who say it doesn't make any
difference, that the main thing is to get the old
sky wire up in the air and let fly with a CQ.
Maybe they are right, especially on c.w., where
a little stray r.f. floating around does no particular harm. But to the phone man it's a different story; one of the surest cures for that old
bugaboo, r.f. feedback, is a properly adjusted
antenna and feed system.
Take the case of the doublet, probably the
easiest of all to adjust. All you need is a selfexcited oscillator (a Hartley is easy to get going) that will tune to the frequency of the antenna. Loosely couple the doublet feed -line to
the oscillator and then while watching the plate
milliammeter, tune the oscillator through its
range. No doubt a number of rises of plate
current or "peaks" will be observed.
There is a very good reason why this is likely
to happen, especially on 20 or 10 meter antennas. In the first place, it is very likely that
the test oscillator you are using covers a fairly
wide frequency range, and not only are peaks
observed for the fundamental but also some
harmonics of both the flat -top portion and the
feed line as well. It must be kept in mind that
the line will not act as a non- resonant line except when terminated in something like its own
characteristic impedance. Of course this con*3959 Brunswick Ave., Los Angeles, Calif.
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dition of match would not exist if our test osc;llator were tuned to, say, 20 or 30 meters
while trying to adjust a 40 meter doublet. Only
at a point of current maximum (in a half wave
antenna, the center) will the impedance be such
that it terminates properly, or matches, our low
impedance transmission line. In so doing it
prevents the line from having any effect upon
resonance of the radiator.
We can, for the purpose of our test, eliminate
this line resonance at any frequency by simply
terminating the line at the antenna end with a
fixed resistor of 75 to 100 ohms. Now while
tuning our test oscillator through its range we
will have only the peaks introduced by the flattop resonance. It is really remarkable what a
little one watt carbon resistor can do. Next
turn on the receiver and find out where your
test oscillator comes in when it is set at the
peak nearest or in the band you are heading
for. It is a comparatively simple matter to add
on or cut off a little wire from each end as the
case may require, until you have moved the antenna resonance to your favorite spot on the
dial. One more thing. Don't forget to take
out the little resistance after you are all through.
It won't take a kilowatt for long.
The procedure for lining up the "J" type of
antenna is somewhat different but involves exactly the same principle. The first thing to do
is to disconnect the quarter wave stub from the
antenna portion in order to resonate the stub
at the working frequency by itself. Let us assume that the stub is to be fed with a low impedance line, and that we want it to tune to
14,200 kc. The first thing to do is to put the
100 ohm resistor across the line so as to be sure
the line won't be resonant and throw us off the
track. Next, couple the line to the stub very
close to the shorting bar. Probably an inch or
so away will give enough coupling to obtain
an indication of resonance on the oscillator plate
milliammeter.
Check that frequency on your receiver and
see if it is near the 14,200 kc. we wanted. If
not, add or cut off some wire on the open ends
of the stub until it lines up right in the center
of the band.
119

Now, if the length of the flat -top of this "J"
antenna is correct, when it is attached to one
leg of the stub there will be no de- tuning. The
receiver will still show the test oscillator to be
on 14,200 kc. when the latter is resonated to
the antenna system. If, however, the receiver
shows that the resonant frequency has shifted
to say, 14,050 kc. for resonance, we know that
the antenna must be too long. Shorten it until
you have the resonant point in the center of
the band. When the length of the antenna is
correct there will be no detuning of the resonant
frequency when it is connected to or disconnected from the stub, and everything should
now be ready to go. Oh yes, don't forget to
take out that resistor.
The adjustment of a phased array may be
carried out in almost the same way as for the
J antenna. For example, in the case of two
half waves in phase which are being fed off the
stub, the procedure would be identical with a
half wave J except that there would be one
more half wave element to deal with. Just
take them one at a time and everything should
turn out okay.
In the case of a "three half waves in phase"
array which is to be fed in the center of the
middle half wave section, the better procedure
would be to line up the center half wave and
its line alone. After this has been done the
two end half wave sections and their quarter
wave stubs should be adjusted to frequency exactly as the J antenna was, one at a time, by
themselves, and then connected to the center
section without any further adjusting.
Four in phase would be adjusted the same as
would be two in phase with a "J" added to
each end.
So far we have only spoken of low impedance
lines, but of course exactly the same principle
would apply to open wire lines, the only difference being that the terminating resistor would
of course be 500 ohms or so, depending on the
line spacing and wire size.
If you are feeding an antenna by means of
a non -resonant line coupled to a quarter wave
stub and you wish to know the proper point
at which to attach the line on the stub, it is a
simple matter if you are not running too much
power. Simply terminate your line in its characteristic impedance with a couple of three watt
carbon resistors. The line is of course disconnected from anything else at the far end.
With 500 volts or so on your final amplifier,
increase the coupling to the feeder until the
amplifier draws approximately normal plate

current for the plate voltage used. (If you
normally run 400 ma. at 2000 volts, load it
up to about 100 ma. at 500 volts.) Noting the
exact plate current reading, disconnect the resistors and attach the line to the matching stub,
moving it along the stub until the final amplifier draws exactly the same plate current as it
did with the resistors. The coupling at the
transmitter end is not touched for this comparison. After the correct point of feeder attachment is found on the stub by this method,
the feeder should be soldered to the stub to
keep its position from being changed. Then
increase your plate voltage to normal and make
any slight changes necessary in the coupling at
the transmitter end in order to make the amplifier draw the desired plate current.
Do not worry about the resistors. They will
dissipate 100 watts apiece for a short time without damaging anything but the paint. However, they are a little more accurate when not
allowed to get too hot, and for that reason it is
preferable not to run too much power to the
transmitter when making the tests.

Notes on a Rare and Fearful Malady, an
Epidemic of Which Has Lately Claimed Over
Forty- Thousand Victims from among the
Populace:
The pestilence, still unnamed, is carried
among the people by a bug, by name pestus
radioticus, which fastens itself to its victims
with incredible tenacity. It has smitten down
all ages and both sexes with like intensity. The
attack is presaged by a peculiar shrill cry, ditdit-dit -dit dit -dit, which the pest lets out in
in wild glee, beginning at a piercingly high
pitch and following through to a coarse, low pitched cough. The cry strikes terror to the
few who escape, but the stricken ones listen
with fiendish delight. They forthwith exhibit
the first symptoms -building up all manner of
strange instruments, with which they affect
communication with brother incurables at distant points, and casting aside their given names
for odd letters and numerals. The attack continues until the victim is bereft of sound mental
and physical health -and money.
It never kills; its is a mission of torture. The
victim's demise is occasioned by some other
superinduced condition such as starvation,
walking into the path of a moving vehicle, or
homicide.
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[1\1 Same Beama .7)afrtft Wo
By EI.Hlslt II. CONKLIN*

Have you ever erected a simple beam antenna, then upon testing it on the receiver or
transmitter, found that its directional properties
were not at all pronounced? If you have, you
may now be among those who say, "Beams are
the bunk; give me a good nondirectional antenna any day." We don't wish to argue with
the second half of this statement, but with the
first half. In so doing, we may be able to explain why some simple beams just don't act as
predicted.
Back in the "200- meter" days, the only type
antenna widely used was the Marconi, operated against a counterpoise, or against a good
ground if one was available. That the arrangement did work will be seen from the fact
that our signals occasionally were reported all
over the world.
Some of us now are using Marconi -type antennas without knowing it. Let us examine,
for instance, the ordinary zepp which is pictured in figure 1A. The feeder has some capacity coupling or unbalance to the amplifier tuned circuit. Leaving out all of the nonessentials for our problem, the antenna can be
represented as in figure 113, which is simply a
Marconi antenna. We don't mean that the
zepp doesn't operate as a "Hertz," but that
both types of radiation can take place depending on the amount of power transferred to the
antenna by the two types of coupling.
In some cases, feeder current unbalance, in
a system in which the antenna is exactly in
resonance and the feeder wires are the same
length, may be due to the part of the current
flowing in the same direction in both feeders,
resulting from this operation as a Marconi
radiator.
Now let us suppose that a vertical two element broadside beam has been erected, as
shown in figure 2. Theoretically, this should
have the pattern of the figure -8 solid line in
figure 3, compared with the circle which indicats the theoretical pattern of a single vertical radiator. Now, if as much power reaches
the antenna through capacity coupling as
through the proper inductive coupling, thus
*Associate Editor, RADIO.

tending to make the antenna operate as a
"bunch of haywire" with no phase differences
between the feeder wires or antennas, then the
result would depend on the polarity of the two
types of coupling. If we first assume that the
two effects aid each other, the resulting pattern is indicated by the dashed line in figure 3.
If they buck, then the pattern is that of the
broken line in the same chart. These resultant
patterns are of course not of relative size, because only part of the transmitter power reaches
the antenna through either type of coupling.

T
FIGURE

1

FIGURE 2

With a different amount of antenna power
due to each kind of coupling, the resulting pattern will change.
It should be easy to see from this why an
antenna used on a receiver does not always
reject signals from the "wrong" direction. This
is particularly true when the feeders have not
been tuned with the receiver input circuit attached, therefore reducing the power resulting from the phase relations in the beam elements.
With an electrostatic screen between the primary and secondary of the antenna coupler, or
with split coils carefully placed to balance out
the capacity coupling, only inductive coupling
remains. The best properties of the beam are
then obtainable.
Occasionally, in a noisy location, it is desirable to use a horizontal receiving antenna,
which will bring in distant signals well but
which will discriminate against vertically polarized local noise. Capacity coupling or feeder
pickup will at least partially defeat this purpose. A method of testing an antenna for
this trouble was suggested by Ralph Billings,
W9AFO, who was using a horizontal doublet
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receiving antenna with a twisted -pair lead -in.
After listening to the strength of signals on a
high -frequency band, he lowered the antenna,
shorted the twisted -pair feed at the antenna,
and raised it again. On returning to the receiver, he heard not silence but reasonably

loud signals and plenty of noise. Obviously,
this pick-up was not from the horizontal antenna because the lead -in was shorted. Kruse
has suggested a similar test, simply shorting
the receiver input terminals with the antenna
attached to the set. The receiver primary could
not conveniently be grounded at its center, nor
could a Faraday screen be installed without a bit
of rebuilding. Instead, a small coil was placed
across the receiver antenna terminals, and the
coil center -tap grounded, as suggested by Kruse
in an article in RADIO for Decembe
1936.
Signals then disappeared, and so did tfirnoise,
but the signals came back when the short was
removed from the lead -in. Noise pickup was
reduced. This method has the mild advantage of being most effective on the band for
which the balancing coil is wound, requiring
additional coils for other bands.

4ri Qediue
THHNHI1[K[
Turnbuckles are an invaluable aid in making
small adjustments in guy length and in keeping the guys taut after these adjustments have
been made. If these turnbuckles would stay
in the adjustment at which they were left, everything would be fine. But they do not. Witness
the statement that is almost always made in antenna pole construction articles, "Do not use
turnbuckles in the guy wires; they have a very
insidious way of coming apart under the continual strain and vibration of the wires. The
results, in a large number of cases, are disas-

trous."
From Karl White, W5WR, Tulsa, Oklahoma, comes the following very timely suggestion for a simple turnbuckle lock.
"For several years I have been using this
turnbuckle lock, a sketch of which I am enclosing (above)
I can assure you that it is effective because I have purposely removed them
from a couple of turnbuckles in my antenna
system just to prove their effectiveness. In all
cases the unlocked ones came apart in a couple
.
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BEFORE

NARD DRAWN
WIRE

LIKE THIS

INSERTION

UK

*12

WIRE BENT

OR

WIRE BENT HERE AFTER INSERTING IN
TURNBUCKLE TO PREVENT IT FROM FALLING OUT

of months while the remaining ones (on which
the locks had been installed) remained as they
had been left."

No More, Please
We do like to get contributions in response
to our request for photos, but we wish the contributors would show a little originality. The
first few pictures we ran were of various towers
and masts. Consequently, we have been deluged
with 4873 snaps and photos of various and sundry beams, rotating clothes lines, towers, masts,
poles, and other antenna paraphernalia. The
figure is by courtesy of our exasperated photo
editor. Personally, from observation of the incoming mail, we don't believe that the figure
would be much over a hundred. But even so
it is too many.
Some of them were very nice; but we can't
run towers forever. Consequently all were returned.
P.S.: We suggest you don't send in any pictures of your brand new 84 -foot lattice mast.

MHHEII

mi

By II IBM/ G. BURNETT,* WILZ

For those to whom the crystal filter presents
difficult problem, because of financial reasons
or alignment and circuit intricacies, several
means 4af obtaining single- signal results by
utilizing regeneration in the i.f. amplifier have
been suggested. The two most popular types
employ a ticker coil or a cathode coil for obtaining regeneration. That there are objections to
these two methods may explain why more amateurs have not taken advantage of these comparatively simple means of increasing selectivity
and gain. For one thing, the tickler system
necessitates operating upon the first i.f. transformer to insert the tickler coil. Also, the adjustments are often affected by a change to a
new tube, because of slight differences in tube
characteristics. The cathode -coil method leaves
the i.f. transformer undisturbed, but is sometimes a bit difficult to adjust.
a

6

Dynamic vs. Static Single Signal

Perhaps, if there were a still simpler means
of obtaining the necessary regeneration, more
amateurs could be induced not to pass up the
opportunity to get results nearly comparable to
those derived from the use of a crystal filter.
Admittedly, the s.s. effect acquired by regeneration is not quite as good as that of the crystal
filter. However, although regeneration is dynamic and, therefore, has inherent possibilities
of instability, in practice the instability is slight
and encountered only when working barely
below the oscillating point. To counter -balance
this very minor defect, the dynamic properties
of regeneration send the i.f. gain up by leaps
The advantage of regeneration
and bounds.
over the crystal filter, which is passive and, at
best, does not decrease signal strength, despite
its extra stage of i.f., is noticeable on dx. Although the s.s. effect with regeneration decreases with very loud signals, this defect can
be diminished greatly by retarding the r.f. gain
control. If an easy method of adding the desired regeneration can be devised, more "Missourians" may be persuaded to prove to themselves that i.f. regeneration "has something
*16 Windsor Rd., Somerville, Mass.

there ". We should like to suggest that they
try the two -ultra -simple systems discussed below.
Plate -to -Grid Feedback
Some time ago W8UD proposed an absurdly
simple means of obtaining regeneration in the
i.f. (see page 40 of "QST" for April, 1934).
He twisted one end of a small piece of pushback
wire about the control -grid cap of the i.f. tube,
and then inserted the other end of the wire between the i.f. tube and its shield can. The
length of the wire inside the shield -can determines the amount of grid-to -plate capacity and,
therefore, the amount of feedback. We were
unable to use this very simple procedure with
a metal tube.
However, the same effect can be produced
with a metal tube. A piece of push -back wire
about six inches long was procured. The insulation at the ends was pushed back about a
quarter of an inch, and a quarter of an inch
of wire cut off each end. The insulation was
then pulled back to its former position covering the bared ends. One end of the wire was
then twisted a couple of times about the i.f.
control -grid cap. The other end was next
coupled to the plate circuit by pushing it into
the vacant hole in the top of the second i.f.

transformer (this hole is normally used for
bringing out the control -grid connection from
the top of the can when the can shields a first
The amount of plate-toi.f. transformer)
grid coupling was then controlled by the length
of the wire pushed into the top of the second
i.f. can. The i.f. was realigned, of course, after
the wire was in place.
Although this type of regeneration is super simple and sure-fire in operation, its disadvantage when only one stage of i.f. is used, is that
the i.f. gain control must be left -fixed at a
point just below oscillation. There is the possibility of inserting a trimmer condenser in the
wire coupling the grid to the plate circuit, and
varying the plate -to -grid coupling by this trimmer, but, still, this system will remain in.

flexible.
A search was made for a method which
would be just as simple but more flexible. Mr.
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Dana Bacon suggested an ingenious idea which
led to the adoption of the following circuit.
Variable By- Passing
If a variable resistor is placed in series with
t bypass condenser, the larger the amount of
resistance employed, the less is the bypassing
effect of the condenser for any given frequency. This is due to the fact that the im,edance to r.f. is increased as more resistance
s placed in series with the reactance of the
:ondenser. The relationship is expressed mathematically as follows:

Z- -\/R2+X2

where Z equals impedance of condenser and
resistor in series; R equals the resistance; and
Z equals the reactance of the condenser. Therefore, a potentiometer in series with a bypass
condenser permits smooth, variable adjustment
of the bypassing action.
This idea can be applied to the screen -grid
bypass condenser in the i.f. stage. A 50,000 ohm potentiometer is connected in series with
the screen bypass. As the resistance of the potentiometer is increased, the impedance of the
condenser and resistor to r.f. is increased. The
impedance may easily be increased to the point
where the bypassing effect of the .01 condenser
is very small and the screen is "floating" above
ground. With the screening effect poor, plate to -grid coupling will take place between the
elements and regeneration will result. Of
course, if the impedance is made too high, oscillation will take place.
Advantages

Advantages of this form of regeneration are:
The amplifier circuit remains undisturbed, except for the addition of the potentiometer. The
screen -grid potential remains constant. The
i.f. gain control can be adjusted within wide
limits, and the regeneration control reset at
the proper value. Regeneration can be removed at will by setting the potentiometer at
zero resistance. The regeneration control is
smooth, and can be adjusted to a point just
below oscillation where a ringing sound similar
to that produced by a crystal filter will be
heard. By careful adjustment this ringing sound
can be made to enhance the signal strength
(this effect can be made more pronounced if
the frequency curve of the phones has a peak
around a 1,000 cycles). If the regulation of
the power pock is fairly good, no trouble will
be experienced in working barely below the
point of oscillation after the i.f. tube has
warmed up to its normal temperature.

Tube Selection

The 6J7 appears to be the best tube to use
for the i.f. in this circuit. The shielding of
the 6L7 and the 6K7 seems to be a bit too good
to permit smooth control of regeneration over a
wide range of i.f. gain control settings. This involves no hardship, especially for the dx man,
because the 6J7 is the logical choice for this
position anyway, as pointed out by W6AUX
on page 63 of RADIO for March, 1937.
A refinement may be added in the form of a
35 .tltfd. variable condenser connected from the
cathode tap of the beat oscillator coil to ground.
This will give a vernier control of the b.f.o.
frequency and will permit the rejected audio
image to be shifted from one side of zero beat
to the other directly from the front panel.
Although no novelty is claimed for the two
systems of i.f. regeneration discussed above, it
is hoped that their simplicity may recommend
them to others. I am sure that they will discover for themselves selectivity and amplification galore that they have been missing.

Jlore on
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Collecting

Here are a few more names for our roll of
stamp collectors:
W6OFD, N. W. Sue Co. Bldg., corner 8th
and G Streets, Modesto, Calif.
Mrs. Mary Tatro, W7FWR, R.F.D. 1, Athens
Beach, Olympia, Wash.
Alphy L. Biais, VE2AC, P. O. Box 89, Thetford Mines, Quebec, Canada. VE2AC collects
U. S. and British Empire stamps.
Leroy Fry, W6LQN, 1331 Berkeley St., Santa
Monica, Calif.
W. G. Stunden, VE4HQ, 404 Public Bldg.,
Calgary, Alberta, Canada, who would like to
exchange current unused Canadian stamps for
those of any other country of the world.
T. A. Lonergan, W1JQH; 23 Codman Hill
Ave., Dorchester, Mass.
In connection with a notice appearing in an
earlier issue of RADIO, to the effect that the Los
Angeles post office maintains a mailing list for
stamp collectors interested in learning of new
issues, W6CHU informs us that said list has
increased over one hundred names following
publication of the notice.

Regular broadcast stations licensed by our
F. C. C. radiate power which totals three and
a quarter million watts
over four thousand
horsepower.
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Tengku Temenggong Ahmad, VS3AE, was
first initiated into amateur radio in 1917 while
studying in England and staying at the home of
the author, William Le Quex, in Surrey, England. He accommodated the colonel by talking
into the microphone of the "wireless" transmitter while the colonel would drive off a few
miles to see how far he could hear the signals.
After returning to Johore, he took but a perfunctory interest in amateur radio, and was
keener on polo as a hobby until 1932, when
VS3AC and VS1AD managed to convert him
into a full -fledged amateur. Thus duly initiated,
he became as rabid an amateur radio enthusiast
as the next fellow, and proceeded to work stations all over the world and make many friends
in far away lands.
Besides amateur radio, VS3AE is interested
in photography as a hobby. He also expresses
more than a casual interest in stamp collecting,
but does not take the latter so seriously as he
does his cameras and radio transmitter.
His many duties as Acting Deputy Prime
Minister of Johore, Malaya, do not permit him
as much free time to devote to his hobbies as

Penzo.&

he would like. He gives this as one of the
reasons for his being somewhat behind in answering QSL cards, but says that those who are
patient will eventually get a card from him.

eaithial svAtemis

It is a shame that some of the amateurs that
use remote control systems do not make more
general use of low- frequency "wired- wireless"
as their control medium.
With a local oscillator on say 110 kc., at the
operating position and feeding into the a.c.

power line, it is very easily possible through the
use of various modulation frequencies upon the
carrier to control completely the transmitter; to
start, stop or stand -by, to modulate it for phone
and to key it for c.w. Of course this is also
possible by running two or three pairs of wires
between the two positions, but in some cases,
such as when the transmitter is located two or
three blocks away but still on the same power

line, it would be much easier and less expensive
to control the rig by some means such as mentioned above.
The details of such a control system are not
very complicated; no great difficulty should be
experienced in working them out.

Fix -tuned receivers, pre -set to one broadcast
station, are now in vogue in India.
One -way military communication by way of
carrier pigeons travels at the rate of half to
three -quarters of a mile a minute.
125
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Many amateurs are puzzled as just how to
calculate the values (wattage) lamps to use
when paralleling carbon and Mazda lamps in
order to obtain a resultant resistance that is
fairly constant with changes in wattage dissipation. By following the simple rule given
below, the right proportion between the resistance of the carbon and tungsten components
can easily be determined.
For any given value of 110 -volt carbon lamp,
the parallel Mazda lamp (115 -125 volt) should

"'amp .L'aads

be rated at just half the wattage. The resistance

will remain fairly constant from the full total
wattage rating of the two lamps down to about
1 /10 of this wattage.
For instance, a 120 -watt
carbon lamp (110-volt) would be used in parallel with a 60 watt Mazda lamp (115 -125
volt) . The resulting resistor would be practically non -inductive, dissipate a maximum of
180 watts safely, and maintain a resistance of
approximately 70 -75 ohms so long as more
than 18 watts is being dissipated.

y

. . .
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It seems to be standard amateur practice to
place the iron -core chokes of the plate -supply
filter in the positive leads, the negative being
taken directly from the rectifier to the chassis
or filaments.
This isn't by any means the universal practice in commercial transmitters, which not infrequently put the chokes in the minus lead of
plate -supply systems. The advantage of this
arrangement is that there is little voltage between the windings and the core of the filter chokes ; hence the insulation strains are less.
This isn't important up to perhaps 1500 volts
but above that it really means something. Besides, there's less "hot" stuff around then.
If your transmitter blows up chokes, try making the change. The minus lead beyond the
filter can go to chassis as usual.
In a grid -voltage supply the same case does
not come up because the more modest voltages
make winding -to -core punctures improbable.
Accordingly it is safe to put the choke in either
lead as you see fit. We are no longer as sure
about the right lead as we were before trying to
prove that there is a difference. Maybe there
isn't.
126
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But for B supply at high voltage both safety
and cost call for chokes in the minus lead.
When using chokes in the minus lead (when
the minus is grounded at the output of the filter
instead of the centertap of the transformer),
one should bear in mind that the distributed
capacity of the plate transformer windings to
ground appears as shunt capacity across the
filter choke. If the transformer has much distributed capacity this factor becomes of considerable importance, particularly if the filter is
counted upon to reduce high frequency hash
from mercury vapor rectifiers.

If the 160 -meter phone hams between 1950
and 2000 kilocycles who live in large cities
would call CQ "160" it would save some of
the 75 -meter fellows from wasting a lot of
breath. Of course after one memorizes all the
160 -meter harmonics one knows better than to
answer one of the CQ's from these 160 -meter
stations except when they CQ 75 meters. But
in the meantime the 75 -meter fellows waste lots
of time trying to "raise the harmonics ".
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This month the tube manufacturers have done
right well by us as far as bringing out new,
interesting- design tubes is concerned. RCA has
released two new types, Gammatron, one; all
will be of widespread interest to the majority
of amateurs.

The RCA 809
The RCA 809 is a triode transmitting tube
of the high -mu type and is designed for use
as an r.f. amplifier, oscillator, or class -B amplifier. It has quite a high transconductance and
for this reason is capable of high plate efficiency
at comparatively low plate voltages and with
low driving power. The plate connection is

brought out through the top of the envelope
to provide high insulation and to contribute toward low inter -electrode capacities. The internal
structure of the tube is such that it may be
operated at full maximum ratings at frequencies
as high as 60 Mc. Operation may be had at still
higher frequencies providing the plate voltage
and plate input is reduced proportionately. The
maximum plate dissipation is 25 watts, under
normal operating conditions, and the tube is
equipped with a ceramic base.
TENTATIVE CHARACTERISTICS
6.3 volts
2.5 amps.
50

Filament voltage
Filament current
Amplification factor
Direct interelectrode capacities
Grid -plate
Grid -filament
Plate -filament

µµfd.
µµfd.
0.9 µµfd.
6.7
5.7

A.f. Power Amplifier and Modulator -Class B
750 volts
500
D.c. plate voltage
volts
0
D.c. grid voltage
140 volts
Peak a.f. grid -to -grid voltage 135
40
35 ma.
Zero -sig. d.c. plate current
200 ma.
200
Max -sig. d.c. plate current
2100 ohms
Load resistance (per tube) 1300
Effective load resistance
8400 ohms
(plate -to- plate)
5200
2.4
2.4 watts
Max -sig. driving power
100 watts
60
Max -sig. power output

-5

B

Telephony

Carrier conditions per tube for use with a
modulation factor of 1.0
D.c. plate voltage
750 max.
D.c. plate current
50 max.
Plate input
37.5 max.

25 max. watts

500

750

35
50

40
50

-5 -10

6
(approx.)
Driving Power
1.4
(approx.)
Power output (approx.) 7.5

5

1.5
12.5

As Plate- Modulated R.F. Power Amplifier

TYPICAL OPERATING CONDITIONS

As R.F. Power Amplifier -Class

Plate dissipation
Typical operation:
D.c. plate voltage
D.c. grid voltage
Peak r.f. grid voltage
D.c. plate current
D.c. grid current

max.
volts
ma.

watts

Class C Telephony

volts
volts
volts
ma.
ma.

watts
watts

-

Carrier conditions per tube for are with a max.
modulation factor of 1.0
D.c. plate voltage
D.c. grid voltage
D.c. plate current
D.c. grid current
Plate input
Plate dissipation
Typical operation:
D.c. plate voltage
500
-160
D.c. grid voltage
Peak r.f. grid voltage 250
83
D.c. plate current
D.c. grid current

(approx.)
32
Driving power
(approx.)
7.2
Power output (approx.) 30

600 max.
max.
83 max.
35 max.
50 max.
17.5 max.

volts
volts

600

volts
volts
volts

-200

-160

250

ma.
ma.

watts
watts

83

ma.

32

ma.

7.2

watts
watts

38
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As R.F. Power Amplifier and Oscillator
Class C Telegraphy

-

Key -down conditions per tube without modulation
D.c. plate voltage
750 max. volts
D.c. grid voltage
-200 max. volts
D.c. plate current
100 max. ma.
D.c. grid current
35 max. ma.
Plate input
75 max. watts
Plate dissipation
25 max. watts

Typical operation:
D.c. plate voltage
D.c. grid voltage
Peak r.f. grid voltage
D.c. plate current
D.c. grid current

500

750

-50

-60

135
100

140
100

volts
volts
volts
ma.

(approx.)
20
20
ma.
Driving power
(approx.)
2.5
2.5
watts
Power output
(approx.)
watts
35
55
Just a glance at the above specifications will
leave no doubts as to the healthy capabilities
of this little tube. All this is especially good

l;

considering the reasonable price that has been
placed upon it. One interesting feature is the
husky filament employed-6.3 volts at 2.5 amperes, 15.75 watts of filament power. A filament such as this should really last a long time
at the rated current of 100 milliamperes. Also,
the 6.3 -volt rating allows the tube to be operated from the same transformer as any 6L6's,
42's or other tubes used in the exciter.

The RCA 814
The RCA 814 is a filament type power tube incorporating new design principles involving the use of directed
electron beams. Features resulting from the use of these
principles in the 814 are that
the screen absorbs little power
and that efficient suppressor
action is supplied by spacecharge effects produced between the screen and the
plate. The resultant high
power sensitivity makes this
tube especially suited for use
as an r.f. amplifier or highlevel frequency multiplier.

The plate is brought out
through the top of the envelope to assist in
the realization of low interelectrode capacities.
Further to reduce losses, the tube employs a
ceramic base. The 814 may be operated at
maximum ratings at frequencies as high as 30
Mc. in all classes of service.

TENTATIVE CHARACTERISTICS

Filament voltage
Filament current
Transconductance (for plate
current of 39 ma.)
Direct interelectrode capacitances:
Grid -plate (with external shielding)
max.
Input
Output

10.0 volts
3.25 amps.

3300 limbos
0.1
13.5
13.5

µµfd.
µµfd.
µµfd.

OPERATING CONDITIONS
As Grid -Modulated R.F. Power Amplifier
Carrier conditions per tube for use with max mod
factor of 1.0

D.c. plate voltage (max.)
1250 volts
D.c. plate current (max.)
60 ma.
Plate input (max.)
75 watts
D.c. screen voltage (max.) (grid no. 2) 300 volts
D.c. grid voltage (grid no. 1) (max.) -250 volts
Screen input (max.)
6.7 watts
Plate dissipation (max.)
50 watts
Typical operation:
D.c. plate voltage
1000
1250 volts
D.c. screen voltage
200
200 volts
D.c. grid voltage
-100
-100 volts
Peak r.f. grid voltage
129
129 volts
Peak a.f. grid voltage
64
64 volts
Beam forming electrode
voltage
0
0 volts
D.c. plate current
60
60 ma.
D.c. screen current
2
1.4 ma.
D.c. grid current
3
2.8 ma.
Driving power (approx.) 2.5
2.3 watts
Power output
25
29 watts
As R.F. Power Amplifier

-

D.c. plate voltage (max.)
D.c. screen voltage (max.)
D.c. grid voltage (max.)
D.c. plate current (max.)
D.c. grid current (max.)
Plate input (max.)
Screen input (max.)

Class -C Telegraphy

Plate dissipation (max.)
Typical Operation:
D.c. plate voltage
1000
D.c. screen voltage
300
D.c. grid voltage
-70
Peak r.f. grid voltage
150
Beam -forming plate voltage 0
D.c. plate current
150
D.c. screen current
17.5
D.c. grid current
(approx.)
10
Screen resistor
40000
Grid resistor
7000
Driving power (approx.) 1.35
Power output (approx.)
100

1250 volts
300 volts

-300

volts

150 ma.
10 ma.

180 watts
10 watts
50 watts

1250 volts
300 volts
volts
165 volts
0 volts
144 ma.
22.5 ma.

-80

10 ma.
42000 ohms
8000 ohms
1.5 watts
130 watts

The beam- forming plates should be connected to the center -tap of the filament transformer when a.c. is used, or to the negative end
of the filament when a d.c. filament supply is
used.
The unusually high power sensitivity of this
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new tube should suit it very well to use as a
high - gain or frequency - multiplying amplifier.
Due to its high gain, no trouble would be experienced in exciting it to full output from a
comparatively low -power crystal oscillator or
doubler stage. It would be very convenient to
use this tube in a multi -stage bandswitching
transmitter or high -power exciter.

The Gammatron 54
Another new tube in the Gammatron series
has been announced. It is very much similar
in power rating and external appearance to the
tubes of the 35T and 808 type. It employs a
5 -volt filament that draws 5 amperes; its 25
watts of filament power make it intermediate in
filament drain between the 808 and the 35T.
It is, however, rated at the same maximum plate
current as the other two tubes.
ELECTRICAL DATA

Filament voltage
Filament current
Normal plate dissipation
Maximum average plate current
Maximum average grid current
Average plate impedance
Average amplification factor
Average interelectrode capacities:
Grid -plate
Grid -filament
Plate- filament

volts
amps.
watts
ma.
ma.
2000 ohms
27
5.0
5.0
50
150
30

1.9
1.9
0.3

µµfd.
µµfd.
µµfd.

TYPICAL OPERATING CONDITIONS
Radio- Frequency Amplifier-Class

C

D.c. plate voltage
1500
D.c. grid voltage
-150
D.c. plate current
135
D.c. grid current
20
Effective excitation voltage 230
Load resistance
5600
Driving power
7.0
Power output
156
Plate efficiency
77
Rodio Frequency

Audio Amplifier or Modulator -Class

1500 volts

-338

85
20
350
9250
10.0
64
59

volts
ma.
ma.
volts
ohms
watts
watts
%

1000

-25

295

The RCA 884
Designers and builders of cathode -ray equipment will be very gratified to learn that there
is now available a new gas triode, the 884,
electrically identical to the 885 with the exception of filament voltage. The heater voltage on the new tube is 6.3 volts as compared
to the 2.5 -volt heater of the older tube.
Since the majority of the sweep -amplifier,
oscillator, and other tubes used in the equipment accessory to the cathode-ray tube are designed to operate from a 6.3 -volt supply, the
introduction of the 6.3 -volt 885, the 884, will
greatly simplify the filament voltage requirements of the accessory equipment.

RCA has announced two new cathode -ray
tubes especially designed for television reception. Both use electromagnetic deflection and
both have a new type of viewing screen which
gives a yellowish image instead of the now
common greenish one.
The 1800 has a nine-inch screen and the
1801 has a five -inch screen. The tubes are both
experimental types and are to be known under
the new term "Kinescopes."

Approximately one -half the ham stations in
India are owned by schools or military organizations.
VU2LU, located in a telegraph school, is operated by a man named Keys.

B

(Two Tubes)

D.c. plate voltage
D.c. grid voltage
Grid -to -grid peak -signal
voltage

manner to the method of support used in the
other tubes of this classification. The filament
leads come through the conventional pins on
the socket of the tube. The plate lead enters
through the top of the envelope and the grid
lead enters through the side.

4'athode -Ray Tubes
2000 volts
-269 volts
130 ma.
20 ma.
330 volts
7800 ohms
9.0 watts
210 watts
80.5 %

Doubler

D.c. plate voltage
1000
D.c. grid voltage
-291
D.c. plate current
100
D.c. grid current
20
Effective excitation voltage 328
Load resistance
5900
Driving power
9.0
Power output
57.0
Plate efficiency
57

16,800 ohms
Plate -to -plate load resistance 8500
40 ma.
40
No- signal plate current
198 ma.
Max. -signal plate current
233
10.0
8.0 watts
Peak driving power
141
200 watts
Power output
67 %
Plate efficiency
60
The tube employs a tantalum plate and grid,
and the single -spiral filament is supported by a
vertical rod through the center in a similar

1500 volts

-45

volts

300 volts

An F. C. C. order requires that thousand watt T-20 lamps be installed in rotating aviation beacons.
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By FRANK C. JONES,* W6AJF

A modification of one of the first crystal
oscillator circuits provides a single -dial control
160- or 75 -meter phone. The untuned crystal oscillator furnishes enough power to drive
a screen grid tube such as an 807, RK25 or
802. An 807 tetrode is used with a tuned
plate circuit, which has the only tuning control
in the set.
The new ratings for the 807 allow the application of plate- screen modulation with a
plate supply of from 400 to 500 volts. This
gives us a phone with an input of about 40
watts and a carrier output of at least 25 watts.
This can be fully modulated by any amplifier
which will supply at least 20 watts of audio
output, such as 46 tubes in class B, paralleled
class B 6A6 tubes, or 6L6G tubes. The latter
were chosen in order to utilize one power supply for the whole transmitter.
The 6L6G tubes as used are capable of putting out somewhat more than 20 watts, and in
order to prevent overmodulation, a negative
peak rectifier was connected to act as an automatic audio volume control. This diode rectifier, a 45 with grid and plate tied together,
generates a negative voltage which is applied
to the suppressor grid of the first stage of
speech amplification. Any tendency for over modulation causes an automatic reduction in
audio amplification in the speech amplifier
without objectionable distortion. In order to
have the diode peak rectifier operate before
100% modulation is actually reached, a small
45 -volt battery is connected into the diode
return circuit. Since this 45 volts is connected
with the positive terminal towards the diode
plate, current will flow in the diode circuit
as soon as the negative peak audio voltage
exceeds 455 volts (for a d.c. supply of 500
volts at the plate of the modulated r.f. amplifier) . Thus the device begins to work when
the modulation percentage exceeds 90%, and
therefore actually has a chance to prevent modulation peaks exceeding about 100%. There
*2037 Durant Ave., Berkeley, Calif.

front of the transmitter is simple but attractive. It delivers approximately 25 watts of
The

carrier on 160 -meter phone.

unavoidable time lag in the diode output filter, which requires that the diode have
a "running start" on the overload voltages in
order to prevent excessive modulation in the
output.
One oscilloscope picture shows the effect of
bad overmodulation with the 45 -tube diode
removed from the socket and excessive audio
input applied to the speech amplifier. This is
shown by the long tail to the triangle in the
oscilloscope pattern. The other picture was
taken with the same excessive audio input but
with the 45 tube in the circuit. It greatly
minimizes overmodulation, with its attendant
sideband splattering and interference in nearby
is some

receivers.
The 807 is a screen grid tube, and while
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input with the peak
limiter tube inserted in its socket.
Overmodulation is prevented.
Same audio

Too much audio ünput with the
peak limiter tube removed from its
socket. Bad overmodulation is
indicated.

it will work fairly well with just the plate mod-

ulated, both plate and screen must be modulated
to obtain linear modulation up to 100 %. The
plate supply of 500 volts required a 20,000 -ohm
screen dropping resistor to reduce the voltage
to a little less than 300 volts. This large value
of resistor does not allow enough audio voltage
to be applied to the screen, since the d.c. resistance of the screen circuit is about 30,000
ohms and it is shunted by a .01 or .005 µfd. r.f.
bypass condenser having a reactance of somewhat similar value at the higher voice frequenA .01 pfd. condenser was shunted
cies.

The

transmitter

is

entirely contained in these three

chassis in the

homemade rack.

across the series resistor in order to obtain the
proper amount of screen modulation as shown
on the oscilloscope. This value in conjunction
with a .005 l,tfd. screen r.f. bypass seemed to
be about right.
The higher frequencies are passed through
the .01 1.1fd. condenser more easily than the
lówer voice frequencies; however, the latter
are not by passed to ground as easily by the
.005 ifd. screen bypass condenser and the result is uniform screen modulation at all audio
frequencies. A peak voltmeter showed 495
volts of audio applied to the plate and 260 to
the screen of the 807 at 100% modulation.
With the over -modulation preventing diode
removed from the socket, the peak voltage rose
as high as 700 across the plate and 350 on the
screen, which produced terrific over -modulation
with a 500 -volt plate supply.
A small 5 -inch permanent magnet loudspeaker serves as a microphone in this transmitter. The usual output transformer is connected as a microphone step -up transformer
into the grid circuit of a 6D6 pentode. This
transformer was mounted on the speech amplifier chassis rather than on the PM speaker. The
latter makes a very good microphone, comparable to a diaphragm crystal type when properly
equalized to remove a high and low frequency
peak. The low frequency peak is more troublesome but can be easily removed by using a
small cathode bypass condenser of some value
between .01 and .05 1tfd. across the 6C6 cathode resistor. A bypass condenser across the
output of the modulator removes the high
frequency peak as well as removing an ob-

jectionable "tunable" hum introduced by the
131

filament circuit of the 45 -diode rectifier. This
tunable hum is completely removed by shunting a .005- 1.tfd. mica condenser across the secondary of the output transformer. A smaller
condenser, of .001 or .002 l.tfd., made the hum
worse in this particular transmitter.
The 6D6 stage operates at moderate gain
due to cathode reverse feedback and low value
of plate resistor. Even so, there is more gain
than necessary. A manual gain control is
connected in the grid circuit of the second stage,
a 76 tube. An increase of negative suppressor grid voltage to the 6D6 tube reduces the
gain automatically. Excessive input can be
prevented by varying the value of resistor
connected across the grid circuit of thé 6D6
tube. For very sensitive PM "microphones" a
value of 10,000 ohms instead of the 100,000
value shown might be more desirable.

It is also necessary to keep the screen voltage

down.
have a

The modulation transformer should
to 1 ratio and be capable of handling
at least 20 watts of audio power and the d.c.
plate and screen current of 75 to 90 ma.
through the secondary. The 6L6G input transformer can be any type of interstage push pull transformer having a low step -up ratio of
primary to secondary.
1

The Pierce Oscillator

The crystal oscillator uses a 6C5 triode in a
modified Pierce circuit in which the quartz
crystal is the oscillator tuned circuit. The crystal is connected between grid and plate in

The Power Supply

One po
supply which delivers 500 volts
d.c. at 200=1111k. load furnishes power for all
tubes in the transmitter. The 500 -volt plate
supply to the 6L6G tubes is above their ratings
but seems to be permissible where cathode
bias is used and the grids are not driven hard.
Ti
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GENERAL WIRING DIAGRAM OF THE COMPLETE
160 -METER TRANSMITTER

R1-25,000 ohms, I watt
R_- 20,000 ohms, 10
watts

R:1- 10,000 ohms, 10
watts
R4- 100,000 ohms,
1

watt

R

-,

-300

ohms, 10 watts

R6-20,000 ohms,
watts

-100,000
-0.5

10

watt
watt
watt
Ri,, -3000 ohms,
watt
R11 -1 meg.,
watt
100,000 ohms,
R1watt
R

ohms,

meg.

R,,

R,,-0.5 meg.,

1

1

1

1

1

1

R1:i- 100,000

ohms,

watt

-0.5

1

meg.,
watt
R17, -1500 ohms, 1 watt
R,,,-200 ohms, 10 watts
R.r -0.25 meg., 1 watt
R16- 25,000 ohms, 50
R)

.

1

watts

-.0001 pfd.,

C1
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45V.
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_

_

45

(

mica

C2-.0001 pfd., mica
C3-.01 pfd., tubular
C+ -.01 pfd.., tubular
C5-.005 pfd., mica

-.002 pfd., mica
C7 -150
µpfd., 1000 volt or greater spacing
Cs -350 µpfd. receiving
type condenser
pfd., 1000 -volt
C6.

T4
8.3 VOLTS

115

ti

V

83

tubular or mica

,C10-.01 pfd., tubular
C11 -0.1 pfd., tubular
C1 *-O.1
pfd. tubular
C13 -.05 pfd. tubular
C14 -0.1 pfd., tubular
C15-0.1 pfd., tubular
C11:-.01 pfd. tubular
C17 -0.5 pfd., paper
C16-.005 pfd., mica
C1, -O.1 pfd., tubular
pfd., electrolytics
C ^11

-8

in series

C21

-8

pfd., electrolytics

pri. to sec.

capable of
plate current in secondary.

carrying

in series

CO2-8 pfd., electrolytic
L1, L.),

L:1

-See text

M -150 ma., d.c.

Speaker output
TItransformer (see

T1

text)

,srr

>

-

_

.

-Power transformer
delivering 600 volts
each side c.t. at 200
ma. S h o u l d contain
5 -v., 2.5 -v., and 6.3 -v.

interstage tree...-

former: 1:2 step up
T3-25 -watt modulation
transformer (1:1 ratio

filament windings.
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The

25

-watt speech system

is

with a device for preventing overmodulation.

equipped

place of the tuned circuit of a Colpitts or ultra audion oscillator. A .0001- 1.tfd. mica condenser
from grid to cathode provides the correct
amount of feedback in the oscillator circuit. (It
depends upon the total effective grid to cathode
and plate to cathode capacity ratio.) The plate
circuit is resistance coupled to the 807 grid.
The plate resistor was split and by passed as
shown in the circuit diagram in order to avoid
any undesired r.f. feedback. The actual plate
voltage on the 6C5 tube is atout 250 volts and
the output is sufficient to light a small neon
bulb or to drive the 807 grid circuit hard
enough for class C operation. This simple
oscillator circuit is sure -fire with 160- and
80 -meter crystals of any kind.
The transmitter was built into a small,
homemade relay rack. Three panels 8 "x16 "x14"
gauge iron, support the three 8 "x16 "xl" iron
chassis. The top chassis include the complete
r.f. unit and its single tuned circuit. The 150 ltltfd. double spaced tuning condenser is
mounted on the front panel and the rotor frame
connects to the tuning coil through a .002- 1.tfd.
2500 -volt mica condenser. The 160 -meter coil
consists of 36 turns of no. 16 d.c.c. wire close wound on a 21/4" diameter, and a 75 -meter coil
was made on a similar tube with 18 turns of
no. 14 e. wire wound to cover 21/2" of space.
These coil forms were drilled and fitted with
two small banana type plugs, one near each end,
for the. coil terminals. Ordinary bakelite tubing could have been used instead of the ribbed
form shown in the photograph.
The audio channel is mounted on the middle chassis with the speech input transformer at
the end farthest from the power transformer
which is mounted on the bottom chassis. A

This one power supply feeds the whole transmitter.

heavy duty but inexpensive power supply occupies the complete lower deck. All output
leads to or from each chassis are brought out
to terminal strips at the rear of each chassis.
A toggle switch, preferably high voltage type,
is connected in the center tap lead of the high
voltage winding in order to turn the plate voltage on or off. Another switch controls the primary winding in the 115 -volt a.c. line circuit.
These two switches, pilot lamp, the microphone
gain control, milliammeter and dial are all
that appear on the front panels. The microphone lead is run in a flexible rubber insulated
wire which has metal braid shielding over it.
The relay rack was built of two pieces of 1"
durai angle 26" long, with two 18 "xl "xl/8"
straps of durai across the top and bottom. Two
10 -32 screws, ,nuts and lock washers at each of
these four corners are sufficient to provide a
strong frame for mounting the front panels.
Two feet for the relay rack were made from a
piece of 16 -gauge sheet iron 9 "x10 ". This was
cut in two to form two triangular pieces with
the long edge, upon which the rack rests, bent
over 1/2 ". Three 10 -32 machine screws hold
each "foot" in place and a coat of aluminum
paint to the whole rack provides a neat appearance. It is necessary to drill and tap the front
side members of the rack for three holes per
panel on each side. Dural is easily drilled and
tapped and the complete rack was built in less
than an hour.
The set is simple to operate. The filament
power switch is first turned on and about 30

f
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The r.f. section contains only one coil and tuning
condenser. The tank is link coupled to an external antenna coupling or loading coil as described
in the texlf,
sdv

seconds later the h.v. switch can -be- .operated.
The 807 plate circuit is tuned to greatest dip
in cathode current and the antenna coupling
increased to a value which will raise this
"greatest dip" value to at least 50 ma. Antenna coupling sufficient to cause about 80 ma.
of plate current will provide greater carrier
power and should be used if possible. A phone
monitor or field strength meter is a valuable
aid in checking the tone quality and also the
antenna tuning.
The simplest method of antenna tuning is a
.00035- 1.tfd. condenser in series with a loading
coil, an antenna wire of from 60 to 130 feet
long, and a ground or counterpoise. The 807
tank coil can be link -coupled with a few turns
over each coil, or a series "link" as shown in the
circuit is suitable. The antenna is resonated
by choosing the proper loading coil tap and
setting of the series condenser to draw power
from the 807 tank circuit as indicated by a
flashlight lamp tuning loop coupled to the
loading coil. The number of turns in the
loading coil will depend upon the length of
antenna. An antenna wire 135 to 170 feet
long would require no loading coil. A shorter
wire would need one and the coil may consist
of about 60 turns of no. 16 d.c.c. wire on a 2"
form tapped at every 10 turns. The pick -up
coil around the lower end of the 807 coil
should have just enough turns to load the 807
cathode current up to about 80 ma. at resonance
in both antenna and 807 circuits. .From 2 to
10 turns will be needed, wound with push -back
hook -up wire over the 807 coil near the "cold"
end (the end to which the B-}- connects).

.
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Pulling down a mast to replace a broken
halyard is no fun, so here is a foolproof, single handed method of getting a new rope atop
the pole. The writer has used it on several
65 -ft. sticks, as did W6MR when he found his
two 60 footers up but the rope and pulley on
each forgotten.
The essential process consists of hooking a
new pulley (and rope) over the top of the
mast by pushing it up on the end of a very
light stick which uses one of the mast guys
as a guide. The light stick is made up of odd
lengths of /2 "xl" stock nailed together. The
pulley is fitted with a loop of heavy wire formed
to the shape of the mast top and just large
enough to drop over it easily. Then a top guy
wire is removed from its regular anchorage and
tied off firmly at the base of the mast. It thus
serves as a guide for the light pole, and due to
being vertical, any strain insulators in it will
not interfere with the guide loops on the stick.
The actual operation is best performed from
the top of a small ladder placed against the
mast. The stick with the pulley on it is slowly
pushed up the mast, and a wire guide loop
around the vertical guy wire attached every 15
ft. or so. At first most of the stick will be
lying on the ground, but due to its flexibility
can be started vertically up the pole. Once the
pulley reaches the top of the mast, a little
maneuvering will drop the loop over the top
of the mast, after which a sharp jerk on the
stick will free it from the pulley though before the jerk it is best to examine the pulley
with binoculars to see that the loop has completely dropped over the mast top. The pulley
thus remains at the top of the mast, being prevented from sliding down by the guy wires
normally attached at that point.
The whole job takes only a short time, and
was once done in less than a half hour despite
a heavy wind.
As commonplace an occurrence as the blackening of an electric light bulb led to the discovery of the basic operating principle of radio

tubes.
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COUNTRIES OF THE WORLD AND PREFIXES
Last year this column presented o list of countries for the dx men, to be used as a means to determine how many countries they have worked. It was realized of the time that eventually there would be
more countries added to it. During the past year we have had a good opportunity to "go into it" and
while the dx men have suggested some changes and additions, it is good to see that the new list is fundamentally the same. We have made quite a study of the revisions suggested by dx men the world over,
including especially John Hunter, G2ZQ, and H. A. M. Whyte, G6WY.
Recently, when By Goodman,
W JPE, was out here we collaborated with him and tempered the list from an eastern viewpoint.
When we finished we finally arrived at the country list which we are now presenting. It is not only
our hope but By Goodman's as well, that we now have o list that will be a satisfactory standard of "countries worked" not only in this country, but universally.
1

Aden
Aegean Islands

Afghanistan
Alaska

YA
K7

Albania
ZA
Aldabra Islands
Algeria
FA
Andaman Islands
Andorra
Anglo- Egyptian Sudan ST
Angola
CR6
Argentina
LU
Ascension Island

Australia
Austria

ZD8
VK
OE

Azores Islands
CT2
Bahama Islands
VP7
Bahrein Islands
VS8
Balearic Islands
EA6
Baluchistan
Barbados
VP6
Bechuanaland
Belgian Congo
OQ
Belgium
ON
Bermuda Islands
VP9
Bhutan
Bolivia
CP
Borneo, Netherlands PK5
Brazil
PY
British Cameroons,
see Nigeria
British Honduras
VP1
British North Borneo VS4
Brunei
Bulgaria
LZ
Burma
XZ
Cameroons, French
FE8
Canada
VE
Canal Zone
(K5)
Canary Islands
EA8
Cape Verde Islands CR4
Caroline Islands
Cayman Islands
VP5
Celebes and Molucca
Islands
PK6
Ceylon
VS7
Chagos Islands
VQ8
Channel Islands
G
Chile
CE
China
XU
Chosen (Korea)
J8
Christmas Island
ZC3
Cocos Island
TI
Cocos Islands
ZC2
Colombia
HJ
Comoro Islands
Cook Islands
ZK1
Corsica
Costa Rica
TI
Crete
Cuba
CM-CO
Cyprus
ZC4
Czechoslovakia
OK
Danzig
YM
Denmark
OZ
Dominican Republic
HI
Easter Island
Ecuador
HC
SU
Egypt
Eritrea
Estonia
ES
Ethiopia
ET
Faeroes, The

Falkland Islands
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OY
VP8

Fanning Island
Federated Malay
States
Fiji Islands
Finland
France
French Equatorial

Africa

French
French
French
French

India
Indochina

VR3
VS2

VR2
OH
F

FQ8
FN
F18

Oceania
F08
West Africa
FF8
Fridtjof Nansen Land
(Franz Josef Land)

Galapagos Islands
Gambia
Germany

ZD3
D

Gibraltar
ZB2
Gilbert & Ellice Islands
and Ocean Island

VR1

India)

CR8

Goa (Portuguese

Gold Coast (and

British Togoland)
Gough Island
Great Britain
Greece

Greenland
Guadeloupe
Guam

Guatemala
Guiana, British
Guiana, Netherlands
(Surinam)
Guiana, French, and
Inini
Guinea, Portuguese
Guinea, Spanish

Haiti
Hawaiian Islands
Hejaz
Honduras
Hong Kong
Hungary
Iceland

Ifni

India
Iran (Persia)
Iraq (Mesopotamia)
Ireland, Northern
Irish Free State
Isle of Man

Italy

Jamaica
Jan Mayen Island
Japan
Jarvis Island
Java
Kenya
Kerguelen Islands

Kuweit
Laccadive Islands
Latvia
Leeward Islands
Liberia
Libya

Liechtenstein
Lithuania
Luxembourg
Macau
Madagascar
Madeira Islands
Maldive Islands

ZD4

Malta
Manchukuo
Marianas Islands
Marshall Islands
Martinique
Mauritius

New Guinea,

Netherlands

Territory of

SV
OX

New Hebrides,

FG8

New Hebrides,
French
New Zealand

K6
TG
VP3

PZ
FY8
CR5

HH
K6

HZ
HR
VS6

HA
TF

VU
EP

YI
GI
El
G
I

VP5
OY
J

K6
PK

VQ4

YL
VP2
EL

LY
LX
CR9
FB8

CT3
VS9

FM8
VQ8
XE
K6

Mexico
Midway Island
Miquelon Cr St. Pierre
FP8
Islands
Monaco
Mongolia
CN
Morocco, French
EA9
Morocco, Spanish
CR7
Mozambique
Nepal
PA
Netherlands
Netherlands West Ind ies
PJ
(Curacao)
FK8
New Caledonia
and
Newfoundland
VO
Labrador
New Guinea,

G

ZB1

(MX)

British

PK6

VK9
YJ
FU8

ZL

YN
Nicaragua
Nicobar Islands
Nigeria (British
Z D2
Cameroons)
ZK2
Niue
Non -Federated Malay
VS3
States
LA
Norway
ZD6
Nyasaland
Oman
Palau IPelew) Islands
ZC6
Palestine
HP
Panama
VK4
Papua Territory
ZP
Paraguay
OA
Peru
KA
Philippine Islands
Phoenix Islands
VR6
Pitcairn Island
SP
Poland
CT
Portugal
Thome
Principe b Sao
Islands
K4
Puerto Rico
FR8
Reunion Island
VQ2
Rhodesia, Northern
ZE
Rhodesia, Southern
Rio de Oro
YR
Roumania
ZD7
St. Helena
Salvador
YS
Sardinia
K6
Samoa, U.S.
ZM
Samoa, Western
Sandwich Islands
VS5
Sarawak
Saudi Arabia
Scotland
GM
Seychelles
VQ9
HS
Siam
Sierra Leone
ZD1

Socotra
Solomon Islands

Somaliland, British
Somaliland, French
Somaliland, Italian
South Georgia
South Orkney Islands
South Shetland
Islands
Southwest Africa
Soviet Union
European Russian
Socialist Federated
Soviet Republic

VR4
VQ6
FL8

VP8
VP8
VP8
ZS3

U1 -3

White Russian

-4 -7

Soviet Socialist
U2
Republic
Ukranian Soviet
U5
Socialist Republic
Transcaucasian Socialist Federal Soviet
U6
Republic
Uzbek Soviet Socialist Republic

(Uzbekistan)
Turkoman Soviet

U8

Socialist Republic
Asiatic Russian
S.F.S.R.

U8

U9 -0
EA

Spain

VS1
Straits Settlements
PK4
Sumatra
Svalbard ISpitzbergen)

SM
HB

Sweden

Switzerland
Syria

J9
Taiwan (Formosa)
Tanganyika Territory VQ3
Tangier Zone
Tannu Tuva
VK7
Tasmania
Tibet
CR10
Timor, Portuguese
Togoland, British,
see Gold Coast

FD8
Togoland, French
Tokelau (Union) Islands
Tongo (Friendly)
VR5
Islands
ZC1
Transjordan
Trinidad and Tobago VP4
ZU9
Tristan da Cunha
FT4
Tunisia
TA
Turkey
Turks and Caicos

VP5
VQ5

Islands
Uganda
Union of South

Africa
United States
Uruguay

ZS

Venezuela
Virgin Islands
Wake Island
Wales
Windward Islands
Wrangel Island
Yemen
Yugoslavia

Zanzibar

-ZT -ZU

WIN)

CX

YV
K4
K6
GW

VP2

YT -YU

DX
HERB. BECKER, W6QI)

Readers are invited to send monthly contributions
for publication in these columns direct to Mr.
Becker, 1117 West 45th Street, Los Angeles, Calif.

This is the month when you fellows are running
around getting together all of your spare socks, to
hang them up ready for Santa Claus to drop a plate
transformer, tubes, 80 -foot poles, condensers, or
what have you, into them. Yessir, and I can just
picture the fevered rush at the last minute for some
of you to get those "spare" socks all darned up by
the xyl in time for Santa to take a fling at them.
It's going to look funny to see an 80 -foot pole sticking out of W8CRA's sock, but then I don't suppose
it will look any funnier than to see a huge plate
transformer bulging the sides out of W6CXW's. I'll
let you draw your own picture of how the following
will look: W4DHZ wants another Georgia "peach ",
G2ZQ and ON4AU want Zone 43, W6GRL wants
6 more VEE beams. W1JPE wants resonant filter,
W7AMX a microphone, W8BTI wants a monitor,
W6ITH more KA skeds, W6CUH bigger and better
dx cycles, G2PL, Ginger Rogers, ZL1FT more 201a's,
W8ZY another Gammy, W6BAX wants QRP for
everyone, W9ALV a heavier foot for his key, and
W6QD wants "40 meters or bust ". Santa Claus
has a large order to fill and you 'guys' better have
large socks.
This is really getting away from our mutual subject of dx, but on the other hand dx in the evenings
on 20 has done an "el floppo" during the past month.
14 Mc. at night sounds just like it did about four
years ago with VK and ZL stations predominating.

VP3THE in British Guiana

W5BB gives some information on VP3THE. It
the Perry -Holden expedition for the American
Museum of Natural History. The explorer McMillan is with them also. Bill Hungerford is the operator and they are using an ACT -200 transmitter with
an RCA super. Just conventional antennas are used
and no beams. There are about 40 men on the expedition and they will be down there for several
months. The station is on phone only and is usually
on 14,300 kc. although when QRM is bad he shifts
to 13,740. Hungerford says that he will QSL and
that for all you fellows who QSO him to send your
cards as follows: NBC, RCA Bldg., Rockefeller Center, New York City, "Care of Bill Hungerford."
W5BB has been doing some nice work on c.w.
as well as on phone. He has 38 Zones while his
next door neighbor has now accumulated 36 zones
W2GT, an old timer who
with 96 countries.
is back on the air after an absence of three
years, turns in a nice bunch of zones totaling 38
with 95 countries. He has worked a lot of swell
stations, including YI2BA, FI,8AC, HZ5NI, HS1j8J,
PK1RI. VS7RF, VS7RP, VU2AN, KA1AN, KA1SP,
KA1YL, and all districts in USSR. W6LCF says
he is increasing his power to a baby California Kw
whatever that is. He has 33 zones and 71
.
countries so far with no inure than 100 watts input.
W9VDQ ex W2AFV has been on 20 meters at
this QRA for about 16 months. In this time he has
totaled 38 zones and 79 countries for himself. Rig
is an RK20 with 100 watts. G6GH has added a few
new countries VP5, HH, CN1, and FQ8. Now has
88 countries and 36 zones.
Dorothy Hall, W2IXY has been on the air for
just one year, 20 phone, and she gives some interesting data on the year's operation.
From November 4, 1936 to November 4, 1937.
Power input, 250 watts. Number of contacts is
indicated for each continent; all are on two -win
phone.
158
Australia
48
Africa
751
Europe
232
South America
466
North America
31
Asia
296
United States
is

.

.

Total contacts

1982

Four well known European hams,
left to right: OZ2M, LA4R,
OZ3FL, and OZ2HA.
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ZL1FT AND HIS STATION
Most of you will remember a short time ago this column put in o letter from
ZLIFT, giving the troubles experienced in Auckland, especially in getting o.c. It
seems as though there is o certain district in Auckland that is wired with d.c. and
the boys naturally do not like it. Well, in this letter of Norm's he pointed out
that they would probably have a.c. within 21 years. Now then, I have another
letter from him saying that wonders will never cease because with the next few
months all of the d.c. district will be changed over to a.c.
Norm says whenever
any of the gang meet one of the fellows around town, that instead of the usual,
"How's dx" it has changed to, "Has a.c. reached your street yet ?" They're pretty
happy about it, and it will no doubt cause a bit of QROing to be done in the future.

Country Confirmations
Occasionally the question is raised about sending
in cards for confirmation on the countries worked,
as shown in the WAZ and Country Honor Roll. We
do not require any cards to confirm the countries you
have worked; that is, when you send in the number
of countries to be placed after your Zone total, we do
not ask that you send the cards. It is thought that
while it might give a chance to "fudge" a little.
sooner or later the fudgers will be known. All in
all I think that the gang has been honest and if it
ever came to a showdown there would be but very
few figures if any that were "padded ".
With Zones it's a little different. When you first
submit your zone totals for publication, we ask that
you simply send in a list showing the total Zone
number and the calls of one or two stations in the
zones you have worked. This list is checked before
your call is entered in the WAZ Honor Roll. Whenever you work a new Zone it is not necessary to send
in a complete list again, but just the station in the new
Zone. You are then credited with this Zone the next
time the list is corrected, which is every other month.
We ask that you have confirmations on your Zones,
as a little later on we may have a pleasant surprise
for you, and confirmations will be necessary. More on
this later. For you who reach WAZ, which is 40
Zones, it is still more important that you have confirmation or proof.
There are a number of W stations who are on the
verge of making WAZ. They need just one Zone.
For many it is Zone 23. One of these days some
ham will pop up in Zone 23 and we'll all sit back
and say, "Remember when we were all gunning for
no, 23 and look at it now, all sorts of stations there
to work."

Through the Mailbag
Pat Jessup, W2GVZ, worked his first J the latter part of November and that makes him 95 countries now. It was J2JJ, and GVZ says, "I hooked
him on a rainy, lousy foggy afternoon." He should
squawk on what kind of a day it was
after trying for three years to hook up with a J. Of course
that was a new Zone for him, making a total of 35
And then he kicks about the wx!
W8LEC worked HS1BJ for his 38th Zone, then
hooked up with YS1FM on 7 Mc. for his 100th country. W9WCE is in favor of working some dx on 40,
and started out by contacting his first ZL on 40 and
then hooked his first K6. W9WCE uses a T20 in the
final and adds
"Down with high power." W2GW
knocked off FI8AC for his 38th Zone and 104th
country. W8DFH now has 38 and 119. This boy
is really doing swell work and some of the newer
stuff is CN1CR, 14,410 T7 (QRA is Box 95, B.P.O.
Tangier Zone), FI8AC, ST2CM, FQSAB HS1BJ,
HZ5NI, VQ8AS, U8IB, U8ID, XU7CK, K6LHA,
K6TE, LX1AS, VS1AA, VS1AF and VS6AF.
W6MLG, the eminent Hollywood dentist, runs a
medium powered phone rig. He has been doing
quite well
. in fact he has just snagged his 29th
Zone
on phone
and has 54 countries. Doc
says the next step is to QRO, then will go after the
other Zones. W9CWW got VU2FH which gave
him his 36th. Al Cross, W3TR, landed YI2BA and
.
now 80 countries. W9ARE hooked
OY1B
OX2ZA in Greenland, 14,030 T6. W8OSL has been
having a heck of a time getting Zone no. 26 and
then all of sudden he turns out of bed one a.m. and
works both XZ2JB and FI8AC. Guess that really
cinches no. 26. W6BAM catches SU1CH for his
36th Zone and says that he and W6NSA have
worked YK7AA, who claimed he was on Bell Island,
.

.

...
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off the coast of Greenland. What does anyone know
about him? W8DWV worked OX2ZA, but thinks
he's a phony, because he never tosses out any messages or anything. He might be a "phoney" but on
the other hand we hope not. W8OQF has increased his score to 37 and 97. New ones are U6ST.
U6AN in Zone 21, and FIRAC in no. 26. Other
new countries are CR7AU, SV1KE, HR4AF, PK4MK.
K6TE, TF5AG, FQ8AB. Incidentally, FQ8AB told
W8OQF that he didn't know of a station there signing FQ8A. So that's that.
Speaking of bootleg stations or "phonies ", I
think it would be a swell idea of having a contest
sometime to see who could work the greatest numWe could make it that to
her of bootleggers.
qualify you would have to work at least ten. That
would practically include everyone, anyway. Its
getting to -a point that a guy never knows whether
he is working something worth while or just some
lug off for a weekend jaunt. We should put this
energy that has been expended to some good somewhere. Only trouble with that idea is that pretty
soon the boys will start into hunting out "phonies"
purposely to increase their score and then what will
the poor ol' legitimate stations do. And it might
encourage bootlegging. Mebbe we had better skip it.
The other night while QSO with VR2FR I found
out that he is on Canton Island, which is in the
Phoenix group. He said the population on the island
was there. VR2FR and his two pals were the population. They are there for the purpose of taking
magnetic readings of one sort or another, and will
be there for a month or so yet. He ordinarily Operates on 13,300 kc. However, every now and then
they dash into the ham band for more QSO's, such
Their frequency is about
as they did for ours.
14,320 kc. if the wind isn't blowing, hut if the wind
is blowing, their frequency (or I should say, frequencies) cover from 14,300 to about 14,360 and
between T3 and T6, a rasping
the note is a pip
buzz saw signal. Evidently they were experiencing
a young gale on this particular evening because their
signal just galloped up and down the band. Some
fun. Anyway I suppose under the circumstances
they have to be excused.
W1ZB reports that the Yacht Yankee. with
W8IGQ aboard, is now back on sked with him after
a lapse of six weeks. The Yankee is around the
Chagos Archipelagos. W1ZB has now 112 countries and 36 Zones, while his pal W1CC has 38 and
108. W1CC says that OX2ZA is in Shro, Greenland, and his frequency was 14,125 T8. Getting back
Carl reports that he sent a letter to
to W1ZB
HZ5NI and it came back wth some sort of a notation
on it. He couldn't make it out and neither can I.
Anyway, I guess the QRA once given in RADIO is
Has anyone a nice new
now n.g. for HZ5NI
address for him that we can try?
WIRY is a new one to the WAZ list with 33
Zones and 92 countries. W6MVQ worked FI8AC
and VU2FX and now has 29 Zones and 54 countries
one more Zone and he's on the list. 01' Keat
Crockett, W9ALV is still at it. He hooked up with
the Yankee while at anchor at Diego Garcia Island,
which is in the Chagos group. W8IGQ was at the
key. Call used was B2A. Keat worked his station
UPOL, the Soviet 'drifting expedition.
W7AMX thinks that VU2CV is a "foney" because
he worked him at 4:40 p.m. p.s.t. W8AU heard
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Hansen, K6LHA (left) and Bill Breuer,
K6TE show what they use to poke out a signal
in the hom bonds from Woke Island.
Dick

AMX working him and he thinks he's ok. W7AMX
adds a few new countries to his list and now has 104
.. CR7AW, VS4CS, SV1RX, HH4AS. Other good
contacts are HA3Q, VU2FX, U5OF, LY1S, U9MF,
U6AN, YU7XX, FI8AC. W8AU writes that he
ooh, gee gosh didja really?
heard QD on fone
Also, his friend W2BMX dittos it. Well, I happen
to know that W2BMX, the ol' brasspounder, is not
so slow and already has his fingers on a mike. A
new one to the 'phone zone list is W2IUV with 21
zones and 38 countries. He gives VO6L as operating
on Saturday afternoons on 14280 kc. VO6L is in
Labrador and in Zone 2. G6QX says that G2ZQ is
hringing up his y.1. the right way. says she knows
how to wear a mean pair of 'phones. G2PL won a
cup for outstanding work on 80 meters. G6QX got
the jitters when he visited G6DH and saw all of
his antennas.
W6DRE with his flea power and good antenna
systems is still doing his stuff. Now using 25 watts
to an 801 final he is working ZU6B, ZT6U, PK1BO,
ZU6AD, KA1SL, ZS6K, ZU5J, ZS6H, ZT6Q, ZS5T,
ZU6AN, KA1YL, ZS1AV, G5BD. On 10 meters a
few of 'em hooked are EI5F, F8RR, G5BJ, G2XC,
G6NZ, ZL1DV, and some VK's. CR7AW is in
Mozambique and VQ4CRI is chirpy d.c. around
14370 kc. YK7AA on 14430 kc., T8, is off Greenland somewhere. Bill Short, W9EF adds a few in
VR2FF and K6TE, PK1BO. PK1MF, U9AC, U9AW,
U9MF, SU1DX and OX2QY. Our friend G6GH
now has a couple more zones after hooking HS1BJ
and HC1JW making a total of 35 zones, 84 countries. Did you know that UK8IA is coming thru
on about 14340 kc. and is located in Russian Turkestan, and did you know that there is a station on
7 Mc. near the border of Tibet in Inner Mongolia
and this my friends is in Zone
signing UT3AC
no. 23. Low frequency end of 40. W7AYO had
a visit from W6LYM, that ol' dxer from Orange,
Calif., who uses so much wire in his antennas that

...

.

.

.

139

1.

rirxpyyqryvvá}Ini ;:1

year instead of this one. However, the month is yet
young and maybe something will blossom forth.
Some of the gang locally have been on 7 Mc. quite
a bit and they report nothing outstanding. Some of
the gang whom I've hooked up with around the
country seem to think the latter part of December
and January will be better, as far as conditions are
concerned. The only thing we can do is to keep
plugging away and we will hit that cycle yet.

...

W5KC is new to the honor roll
30 Zones and
81 countries. Bill Shuler, W7GEW, and at one time

G5QI and his dx hound.

op at the famous W6BC, blew into town the other
day. You know, after Bill left W6BC he wasn't on
the air very much. Reason was he has graduated
from Caltech and then went to West Point. While
there you probably remember he was captain of
Army's football team, and played end. That took
care of most of his time but now that he is stationed
at Fort Lewis, Washington, he has taken out a license up there, call is W7GEW. Bill took a little rig
up with him .
a 6L6 osc. into an RK-20 final.
Receiver was a 58 and 59. He raves about the dx
he hears up there. In seven months so far he has
worked 23 European countries and 167 different Europeans. He is taking back a NC-101X and says
"Watch my smoke now."
Jim Magee, W8CNC, that of 80 -meter dxer, says
he and several others are all for giving 80 a shot.
Jim has been at it on 80 for years and probably is
better qualified on conditions for that band than
W8CNC is WAC on 80 and has
many others.
worked 49 countries up there. He says G6RB and
D4ARR need only South America for their WAC
on 80. Jim has prepared a little chart for 80 -meter
work and it covers the months from September to
March inclusive. This chart has been taken from
data for the past six years and 8CNC says it will
hold fairly accurate.
.

the wire companies come to him when their supply
runs out. Getting back to W7AYO
while home
from U. of Washington this summer he did some
mighty fine dx some of which is ES5D, YR5AA,
ZS6J, ZU2D, ZU6AJ, ZS2X, ZT5V, ZU5G, UK3AH,
ZS5U, CE7AA, FY8E, YU7XX, OH6NN, SU1WM,
ZS2F, SP1KM, VQ8AS, FT4AG, IIIR, and many
other good stations. Stan now has 33 zones and 73
countries.
VQ8AS is helping plenty of the boys add a new
country as he is on the Solomon Island in the Chagos
Archipelagos
. about 1000 miles from Mauritius.
While I think of it last week while chewing the rag
with FB8AB he said that there was a revolt on the
Island where VQ8AS is located and after getting the
alarming news from VQ8AS, Paul gave it over to the
government of Madagascar, who in turn notified the
Mauritius officials. When they arrived they arrested
the leaders of the revolt and restored order. I guess
then "all was quiet on the western front" but that
was a good piece of relay work. FB8AB is sending
VQ8AS his old "FB8C" rig as a gift. Incidentally,
Paul tried his fone out and was about R5 so there's
another FB to go after on about 14380.
YU7XX not YT6MEN
Last month we showed the rig of YT6MEN that
he used while on a trip through Jugoslavia. The catch
was that most of the information came through different sources, and by the time I received it they
had him starting out over there with YT6MEN and
then changing to YU7XX later on. It turns out
that YT6MEN, who of course is W6MEN, is back
in this country now, and I just received a letter from
him in New York. He grabbed a copy of RADIO
and noticed the error. Everything in the paragraph,
including the photograph, is authentic
The only
part in error is that he never used the call YU7XX.
As a matter of fact YU7XX is an entirely different
station in Jugoslavia, which W6MEN visited while
on this trip. So
you fellows who work YU7XX,
do not QSL to W6MEN. Those who have worked
YU6MEN may send their cards to the QRA of
W6MEN.
40- and 80 -Meter Dx
So far during the month of December, 40 -meter
dx seems to have thought we all wanted it next
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G.M.T.
0400 -0800

Europe, Africa, South America

0000-U00

Central America

0800 -1100
0700 -1100
1000 -1200
1030 -1230
Australia
0900 -1230
Asia (Japan)
(Asian stations vary in time considerably, but
time mentioned above will cover the high spots.)
K6
K7
New Zealand

Let's hope this chart will help you fellows locate
some 80 -meter dx. You might just as well get going in January on that. A lot of you are probably
all set with your rigs on 80 and it won't be any
trouble to give it a whirl. Even Doc Stuart, W6GRL,
will be cranking his new rig up on 80 by that time.
Doc has a brand new transmitter. He and his friend
W6FET built it and three of its circuits utilize the
turret coil system of changing tanks. It's a little bit
too involved to go into here but we'll get a story
on it later. More on Doc later. We were talking
about 80. Anyway gang, I'll still see you on 40,
try it and after
and for those who can get on 80
the month of January is over please drop me a line
and let me know how 40 and 80 turned out. At
least we can learn something about the present
phase of the 11 -year cycle.

...

Following is the frequency list for c.w. stations, although there are a few 'phone
frequencies listed too, as marked. We do not guarantee the exact accuracy of these, as
no two hams report a station exactly the same. However, this is more or less an average
taken from all the reports received. This first appeared in the December "Rodio" and
is being re- published upon request.

7 Mc.
FP8PX

VP2LA
VP3BG
PK1MF
ZE11I
YS1FM
UT3AC

7020
7135
7012
7018
7012
7028
7028

14 Mc.

VU2CV
SU1DB
ZE1JN
ZE1JI
VU2LJ
ES2D

SV1KE

YM4AD
YR5HC
MX2B
LA3I
OK3TW
OK3TW
VQ8AE
VS7RS

YI2BA
UPOL

CN8AG
U1AP
U8ID
U9AW
U9ML
U9AC

13995
13990
14425

14405-14430

ES8D

VU2AV
ZS4A
VP2LA
VQ8AG

PK1RI

14420
14390
14416
14418
14410
14430
14445
14435
14390
14000
14430
14300
14380
14275
14450
14420
14430
14300
14035
14070
14150
14230
14400
14300
14400
14400
14015
14420
14350
14300
14070
14260
14420
14320
14300
14425
14250
14380

YS4CS

14265

PA1AZ

YU7TE
CN8AR
HB9CE
YR5CF
LY1S
SU2TW
FP8PX
SV1RX
HH4AS
HA3Q

14320
14300
14420
14410
14400
14300
14280
14325
14415

E16G
E15F

U6SE

U3FB
U5OF

U6AN
U9MF
U9AX
U9MI
U5AH
CR7AW
VU7FY
ZC6AQ
AA5CN
F2AQ
TG1S
PF2DB

FA8DA

XU3MA
VU2FH
VQ8AS
VO6D
VO6JQ
YV2CU
YI7C

XU8HM
EA7AV
VQ8AF
VQ8AB
HS1BJ
FB8AB
UX1CR

HH3L

F18AC
FY8E

YV5AB

UK8IA

14300-14370
14410-14445

ZS3F
ST2CM
ST2CM

CT1ZZ
HB9AZ
OX2QY
VE5LD
FF8AH
12OY

ZA4X

XZ1S

VR2FF
YS2B

HZ5NI
XU8AZ
VQ8AE
FR8VZ

XU8RL
KA1CS
HC1JW

HP1AA
FT4AZ

14290
14300
14360
14375
14300
14350
14270
14415
14415
14300
14310
14310
14380
14000
14320
14280
14350
14415
14385
14030
14430
14330
14360
14360
14005
14390
143( 0
14030
14320

14140
14420
14260
1414C

14410
14410
14440
14015
144L0

143t0
143t5
144)0
14300
14010

ONFT
G6WY
GM6RV
F8TQ

PA1GN
TF5C
G2TK
GW6KJ
VU2AU
U9MI
VU2CQ
U3FB

U9AW
U9ML
U9ML

SV1RX
LA4P
ZS1AH
ZT1J
ZE1JJ

ZT6Y
ZT6AU
ZT2Q
ZT6AK
ZU6P
ZS6T
ZS6AJ
ZE1JR
F8WK
F8BS
F8GQ

G8HS
F8RR
G5BD

OK2MV
OK3VA
OK1FF

CT1KH

CN8AV
K5AY
HR4AF
E19.1

28 Mc.
VO3X
PA1PN
ON4AU
G2XC

GM6NX
G6RB
G2PL

ON4RX
ON4HC
OK1PK
D3DSR
GSBJ

EI7F

F3CX
G61R

OK1AA
F8EO

F3KH
G5QY
G6YL

28115
28060
28020
28025
28100
2810C
28160
28050
2804C
2804C
2806C
28225
28010
28200
28310
2830C
2806C
28030
2801C

2810(
2808(
28175
28180

D3BMP
D4FND
YL2CD
OH2NB
OH2NM
YR5CF
I1 KN

YM4AA
PY1BR
PY3BY
LA4P
J3FJ
OA4J

LU6AX
LU5AN
LU7AZ
ZL1 DV

ZL1MR
ZL4DQ
FQ8A

LU3DH
GM5KF
VU2CQ

VK5K0

K5AG
TI2RC

28150
28100
128050128250
28150
28400
28175
28215
28110
28075
28200
28200
81500
28160
28120
28120
28190
28160
28050-28092
28330-28550
28230

28100-28330

28200
28070
28100
28325 (tone)
28120
28085 (tone)
28175 (fone)
28135
28130
28075
28470
28200
28500
28125
28135
28040
28210
28530
28050
28050
28220
28000
28075
28170
28075
28300
28040
28260
28000

283201c.w.fonel

28290
28240
28050
28300
28200
28030
28200
28125
28100
28200
28000
28180
28200

28320
28000
28170
28115
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Here are the latest additions to the frequency list, compiled just os

VP3THE
CR7AU
PK4MK
TFSAG
FQ8AB
CN1CR
VO6B
U8IB
LX1AS
CT2B0

AC4AA
ZS3E

14300 (tone)

14100-13740
14260
14140
14260
14280
14400
14400 (tone)
14400
14280
14430
14100
14150

FA8ZZ

14405
14430
14430
14350
114300113300
14420
14360
14335
14355
14280
14325
14100
14140

FY8B
FYBE

VS3AE
VR2FR

YU7AY
VQ4KTC
ZE1JV
ES4D

HK3AL
HH3L
YR5VV
VU2FH

"Radio'

was going to press.

VU2AN

14100
14280
14040
14050
13985
14000
14300
14340
14360
14280
14300
28150
28112

CT2BJ
VS1AA
K6TE
TG21I
UK1CC
OQSAE
VS7RF

VP1AA
VP2TG

XZ2DY
U1NP
KSAN

W4DCZ in Tampa, Florida, has 30 zones and 80
countries. He has been doing right well with his
300 watts. W6DFE in Arizona has been on 40 quite
a bit and says there are plenty of J stations as well
as KA, K7, VK, ZL and VP2. W8AAJ is back on
after a little layoff. Running 500 watts to a pair of
50T's he has added 9 new countries.
Gets on LU of Last
W2HCE has been trying to raise an LU on phone
for over three years and has at last succeeded. It
was LU1QA and now W2HCE enters the zone list
with 21 zones and 51 countries. There are three hams
in Bakersfield who are having a little fun amongst
They are W6OFC, W6MEK and
themselves.
W6ORT. OFC has 27 zones and 50 countries.
W6MEK 26 and 47 and W6ORT 27 and 43. All of
their rigs are QRP.
After March 1st. 1938. all of the South African
stations will have calls in ZS prefix. They are changing all the ZU and ZT prefixes to ZS. If this is
true, it is a good move as there apparently was no
reason for three prefixes.
England is now issuing calls in the G3 division.
Those G's surely are going to town in getting new
hams. W2IXY reports that ZL2BI is coining through
fine on 20 -meter phone.
His frequency is 14,200
kc. W5DQ is another phone station reporting for
the first time and he has 27 zones and 52 countries.
He gives a good one to hook
VS6AG on 14,125
kc. W5DQ uses a W8JK beam.
This is taken from VK2NO's column in the
"Bulletin ": A letter from Wau, New Guinea, says
that the station signing VK9BB is W. Brown, formerly VK3BB. He now has a crystal -controlled rig
ready for the juice, and will be using two 852's in
the final. Americans on the lookout for the Australian ninth district should have no trouble in
copying VK9BB in the near future. He is a radio
operator with N. G. Airways, and uses the amateur
bands for relaxation."

...

Still Looking for VK9BB
As yet no one has reported VK9BB but it would
be well to keep your ears open for him.

G2ZQ has 124 countries and has been giving
whirl. As yet nothing outstanding has been
worked in the way of dx but he did hear CR6AF
which he didn't raise. Speaking of G2ZQ and
G6WY we surely want to thank them for the cooperation they gave in suggestions for the new country list.
7 Mc. a
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G6BW's rig consists of a 6L6 into a 6L6
into a 155 feeding a Johnson "Q ". For
receiving he uses on RME69 with preselector.

Quits

5

-Meter

Dx

W7AMX, Art bean, has quit his 5 -meter dx for
while and it's a good thing; otherwise he would
have missed CT2BO and LX1AS. This brings his
countries to 106. Art is still chasing UK8IA. So
am I. Other new contacts for him are YLI7AY,
VQ4KTC, ZS3F, ZE1JV. ES4D, and OX2QY and
TF5C on 28 Mc. W7AMX just recently hooked
his 230th station in England.
The "Drifting Zone"
For the fellows who have worked UPOL. There is
only one way you can tell what Zone it is in and
that is by getting their position report at the time
of the QSO. They are drifting and it is pretty hard
to tell just where they might be at any given time.
W2AAL now has his 38th
FI8AC did the
trick. W2AAL says VO3Z is at Belle Isle, Labrador. All QSL's should go through G. Francis, 41
Henry St., Halifax, N. S. VE5ACS is in Zone 2,
and send your QSL's via Mr. H. L. Baxter, P. 0.
Box 937, Yarmouth, N. S., Canada.
W4I0 says
10 meters is hot and that Europeans are looking for
W6 and W7 QSO's. Most of them seem to come
through between 28,050 and 28,150 kc. Best time
is from 1430 to 2000 g.m.t.
a

.

.

.

"WAZ"
tries

ON4AU

40
40

_

G2ZQ
W8CRA

W6CXW
W6ADP
W6GRL
ON4FE

W6FZY
G6VP

W8BTI
W7BB
W3SI

W3ANH
G6WY
W4DHZ
W8BKP
W6CUH
WI BUX
G5BJ
W8DFH
W8OSL
W1CC
W2GW

W2GTZ
W9ALV
W6AM
W8LEC

W2AAL

.39
39
.39

.

.39
...39
.39
39
39
39
39
39
..39
..39
.38
.38
38
38
.38
.38
38
....38
.38
.38
....38
.38
.
.

38

.

124
135
122
119
116
110
101

W6QD

W6HX
W7AMX .37
W6GAL
37
37
W9PTC

W8KPB ....37

W9AJA

37
37
37
37
W2HHF
W8AU
37
W3EXB ....37

ZL2C I
W80QF

W6LYM .37
W6GCB ....37
W2BSR
W2GWE
G6NJ

_

132
122
120
120
119
112
108
104
105
102
101

100
94
85

79
95
69

1 1

1

109
109
107
106
104
103
100
99
97
97
95
92
90
82
81

.37
37
37

W2DTB

37

LY1J

37

37
W4AH
37
W6VB
W9AFN _36
W8DWV ..36

W4AJX
W8KKG

83
88

.36
G6RB
36
W9ARL ....36

36
W9CWW ..36

71

35

105

W8CJJ ....35
WI AQT
35

98
96
94
92

W2131

W9EF
ON4FQ

ON4FT

WI GDY

35
35

....35

92

35

89
85
.. 83

W3AYS ....35
W6FKZ
35
.

W6ITH

G6QX
W6DOB

W9UBB
K6AKP
W6NHC
W6GRX

W2AIW
W3BBB

71
71

35
35
35
..35
....35
....35
34
34

W2IOP
W9PK
W7BYW
W8AAT
14
W6TI
34
W8CNZ
34
W3EVW .34
W2GVZ
34
W6FZL
34
W3EVT ....34
34
LU7AZ
ON4SS ....34
W6HEW _34
34
W6GHU
W6LHN
34
W8JK
34
W3EMM _34
W3 EGO __34
W2FAR
34

WIRY

78
75

35
35
35
35

91

90
89

.

.

32
32
32
.32
32
32
.32
32
32
.32
32

31

K6CGK
W3 DCG
W5CUJ

31

99
86
81

'

W6MHH ..31

W6HXU
II TKM
W4MR

W6ITH

83

82
57
57
54

..31

..3I
31

W6GNZ .30
W2WC ....30
W3GAU
30

73

30
30
30

30
30
.30
.30
..30
30

81

VE507
W9QI
W6AAR
W2 IXT
W7A0

80
78
76
72
72
69
68

XE1BT

W2HCE
W3FAM

22
22

53
45
48
36
50
41

35

61

22
21
21
21

.20
. ..20
W7ALZ . 20
W1COJ
W6GRX ....20

46

60

23

W8QDU
W6GCT

W6JJA ....30
W2BXA .30
W8MAH 30

58
45

24

W6MVK
Y V5AK ....20
W5ASG ....20

63
58
57

57
68

51

36
22
45

38
33

26
25

71

92
84
80
76
73

..33
W6LCF
VE4LX
...33
33
OK2HX
W8LDR ....33
...33
K6JPD

71

Sirs:
Early this morning, Dec. 10 at 1:15 a.m. c.s.t., I
was QSO a station whose call was given as HS1EL,
and who was purported to be in Bangok, Siam. His
frequency was approximately 6990 kc., and he was
S7 to s8 here in Chicago.
The complete QTH he gave me was: 7116 Ruels
Ave., Banglcok, Siam.
Because Asia is so hard ro work from here, and
because I was using only a 10 final with 40
warts input, I figured he must be a phoney. So I
spent the next hour and a half copying him as he
worked other fellows, in order to get more data
on him if possible.

33

W6LLQ
33
W6AM
31
W4AH
31
W4DSY
30
W6NNR
29
W6MLG
29
W6OCH ..28
W9ARA
27
W9BBU
27
W2HUQ ..27
W5DBD ....27
W9NLP ..26
VE2EE
26
W6BGH
26
W9TIZ
25
VK2ABG ..25
W3SI
25
W1 BLO
24
W2IUV
24
W6FTU
24
W8JK
24
W3EMM
24
W9NLP
24

86

90

W6CEM
W4DTR
W9PGS
W6KEV
W8PHD
W6LCA

PHONE

80
79
75
74
70
70
67
66
62

30
30

W5KC

....30
P.W9IWE ....30
30
W1APU
30
W3RT
30

-,W6D10

W9DEI
W6KRM .32
W8HYC
32
W8BTK
32
W5EHM .32
VE2EE
32
OKI AW .31
W8HGA
31
W9LW
31
W6LEE
31
W6IES

emir W8DED

83

69

66

Here is something of interest from W9EUZ on
what we hope is a legitimate Siam station:

t

ON4VU
W6JBO
W9FLH
ON4NC
W3CIC
W6AX
W3GAP
W6JMR

1W6KWA ..30
114

80
86
.

W7AY0 .33

105
107

VKIVQ

W6DRE
W3 UVA

.33
33
33
33

W9LQ
W3TR
G210

G6CL

W4DCZ

95
94

W7AVL ....30

.33
.33
.33
33
33

W5AFX
ON4TA

W6KZL

.36

_

114
113

W6KIP

G2UX
G6GH

92
92
95

U1AD

37
37
37
37
37
37

G2LB

.

97
96
95

W20A
36
W6KBD ....36
VK3E0
_36

91

W8ZY
W1ZB

W5VV
ZL1HY
W6BAM
W9KA
W6FZL

..36
36
_36..
.36
36
.36
36.
36
.36

.

W3 EDP

W5BB
38
VE4R0 ....38
38
W9VDQ
W2GT
38
XE1BT
..38
38
W9TJ
G5YH
38
W8HWE
38
.

W6LDJ
W9LBB

HONOR ROLL
ON4EY

Zones Coun-

If you have worked 30 or more zones and are
ready to produce confirmation on demand, send in
your score of zones and official countries on a postcard.
Phone stations need work but 20 zones, but stations must be raised on phone. Stations worked may
be either c.w. or phone.
Revisions and additions to the honor roll will be
mode every other month.

He claims to be using a rhombic antenna pointed
at N.Y.C., and 850 watts input. He stated that he
was employed in building roads in Siam.
Do you hany any dope on whether this is a
legitimate station? If he is genuine. I have done
If he is a
some nice 40-meter dx on low power.

I am verra, verra sad.
Thanksgiving eve I QSOed in succession VP2LA
(7000 kc.) and VP2LB (about '080 kc.) with 40
watts. VPLB is s8 and s9 many mornings with his
Other
I have worked him several times.
25 watts.
dx is coming through on 40, but I haven't worked
any except as noted above.

phoney, then

73

George W. Chinn, W9EUZ
(Continued on Page 180)
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Numeral suffix indicates "R" strength.

Send Calls Heard to Calls Heard Editor,* not to Los Angeles.

Vic C. Besancon, RM3C U.S.N., W6OLU-NABF
(EX- W5CD), U.S.S. Ranger, San Diego, Calif.

Donald W. Morgan, 15 Grange Rd., Kenton,
Middlesex, England

(Calls heard at Anchor Bahia Callao, Callao,
Peru, S. A.)

(July

14 Mc.

W

1ACI; 1CH; 110Z; 1JHM; 1KOF; 1LZ; 2BC; 2BRV; 2GO;
2GVR; 2HYV; 2INA; 2JT; 2KBM; 2KHX; 2MB; 3ASJ; 3AXG;
3BXC; 3CI; 3COZ; 3DAL; 3DJZ; 3ENG; 3FKF; 3GXI(; 400C;
4DJT; 4ZCZ; 4ZZ; 5AHK; 5CJZ; 5ENZ; 5EUL; 5EXS; 5FHJ;
5GVM; 5JC; 5ZS; 6ADP; 6AVV; 6BXL; 6DOB; 6HFF; 60VK;
7ADO; 7ENW; 7FRS; BAGK; SANZ; SBDY; SBTI; 8BVP;
BBYA; 8CPC; BEVI; SFAR; SHA; STIR; 8JMP; SLIR; 8NAH;
8MHL; BNUW; SNNZ; SNOT; 801V; 800F; SOR; SQIZ; BVDD;
9AIC; 9CFI; 9DHO; 9D0P; 9FZP; 9HV; 9HHQ; 9HLF; 9MWH;
9RBI; 9RQG; 9SIV; 9WNN; 9ZAU; 9ZUW.
FRED; FSEX;
FT4AG; G5UX; GBH; HA4C; K4EVC; K6E0; K6GVN; K6NCW;
0A4AQ; 0A4J; OA4M; ON4FQ; ON4KM; OK1DX; 0K2MM;
OK2HK; OK2RS; OK2ZB; OZ7CC; PY2HN; RX1S; SU1KG;
ST2CM; VE1EA; VE1EX; VE3JT; VE3WX; VE5LS.
VK
1CC; 101; 2AE; 2AEZ; 2BR; 2FJ; 21A; 2 IP; 2MH; 2NO;
200; 2QM; 2UC; 2VA; 2XT; 3BV; 3IW; 3KR; 3KX; 3QR;
3JV; 3XN; 3XP; 3X11; 3ZL; 4BD; 4SD; 4SG; 4VJ; 5BD; 511;
5LU; 5PS; 5XA; 7QS.
VQSAS; VR5CD; XE1CM; XE2KX;
YU7TE; YV5AN; YV5AP; YR5CF.
IL 1LZ; 11S; 1MB;
1MR; 2FX; 2MU; 2PM; 2SM; 2 SF; 3JA; 3KB.

-

-

-

-

Al Miller, VE5KC, 4961 Hoy St., Vancouver, B.C.

(October 1)
14 Mc.
CM2FA; CM7AB; D3SNP; D4NRF; EI6G; G5DF; G50V; G6VQ;
G6WY; GRIL; GBMW; HB9T; HK4RM; HS1BJ; I(SAC; I(SAG;
LA5N;ON4AU;023D; OZ7A; 0Z7SS;SM6QN; VS1AA; VU2FX;
XTF5Q; XZ2DY; YR5TP; ZS1AH; ZS1G; ZS5P; ZS5P; ZS6AM;
ZT2Q; ZU1T.

to August 1)

1

W

1ADL; 1A1(R; 1APU; 1BQQ; 1CH; 1CUX; 1BH; 1GUX;
1HXU; 1IGZ; 11(HE; 1K1(; 1PEA; IRR; 1TW; 2BUF; 2DUE;
2GVX; 2HQA; 2ISZ; 21Z0; 3BCU; 3EYB; 3GIH; 4MR; BMMC;
MCC; 80R;8QCH; BQUH.
CM2AA; CNSMI; CT1CB; CT1CX;
CT1DD; CT1DT; CT2AB; CT3AB; CX1BG.
D 3CUR; 3DFU;
3DLC; 3DXF; 3CSA; 3DDA; 3DHE; 3DUL; 4GBG; 4HCF;
4HNG; 4HWG; 4JX1(; 4QAT; 4SBG; 4SNG; 4SNP; 4XJB;
4XQF; 4XVF; 4ZRA.
CI8M; ES1E; ES5C; ES50; ES6D;
ES7D.
F
3DN; 3DV; 3MN; 3NE; SBS; SDJ; SEB; BIZ;
8NR; BNV; SQD; SUI.
FA86G; FASRY; FT4AE; FT4AG;
FT4AY.
2KU; 2NP; 2TH; 2UV; 5BQ; 5CV; 5JM; SLI;
SLY; 5MX; 5WW; 6C0; 6VP; 6WN; 6XP; 6YP; SDR; 8GX;
SIL; SQC; SSB.
GM5YN; HAU; HA2J; HA3B; HA5C;
HA5D; HA50; HA6A; HA7N; HA7P; HB9YF; IlEDT; I1GA;
111T; I11<K- I1KN; 11LD; I1LT; J5CC.
LU 2AM; 2NB;
3HB; 4BH; '4BQ; 4DH; 4DJ; 4NB; SAN; 7AZ; SEN.
LY3A;
LY31; LY5P; LY5S; LY6P; 0E1EK; 0E1AK; 0E7EJ; OH2OB;
0H201; OH2PS; OH3ND; OH6ND; OH6NQ; OH6NW.
OK
1CW; 1FD; INX; 1RS; 1WJ; 2BA; 2DX; 21(1; 21(W; 2MM;
2PN; 2RR; 3CF.
ON4AW; ON4EJ; ON4HF; ON4MD; ON4OU;

-

-

-

-G

-

-

-

-

-

-

(Calls heard in Capetown, South Africa)

(August
14

11

to 19)

Mc. phone

W 4BWH; 4DSY; 4SW; 6AH; 6AL; 6BKY; 6FDN; 6ITH;
6LLQ; 6LYM; 6NNR; 9CUM; 9LLX; 9YGC; K6BRN; 1(600E;
KA1ME; LU1HI; PK1RI; XE2AH.

7

-

W6JCH, 1226 Sherman Street, Alameda, Calif.

14 Mc.
D3CD1(; D3FZI; D4GAD; D4NRF; D4PKV; D4YBF; G2GO;
G6ZQ; G5S0; G6DL; G6IF; G6YR; HK4EA; HS1BJ; JSCC;
KA1AN; I(A1FM; LU4BQ; LUBEN; LU9BV; LY1S; OE1ER;
OH50D; OK1ZB; 01(20P; 0N4AU; ON4BW; 0N4FE; ON4NW;
ON4OU; OZ9A; PK1RL; PK40A; SMSZF; VK2AGJ; VI(2HP;
VK2LP; VI(2QI; VI(31(K; VK4MW; VK5HD; VK6FL; VQ8AS;
YL2BB; YM4AA; YR51(W; YR5HC; ZEUG; ZL1DA; ZL1GI;
ZL2BI; ZL2MU; ZL2BC; ZL3FZ; ZL4AC; ZL4AF; ZL4CS; ZS3E;
ZS5Q; ZUSJ; ZU5L; ZU5P; ZUSQ; ZU6AF; ZU6V.

Mc.

Cecil Davies, W9XCR, 826 Fry Street,
St. Paul, Minn.
14

11

to 21)

28 Mc.

-

W

1IAS; 1TVK; 3CJM; 3CKO; 3DTB; 3EXB; 4DMB; 4MR;
SALK; RANO; SBLP; BCLS; BIWG; SKTW; 800F.
CNSAR;
F8E0; GSFV; G6GF; GW8CT; 0A4J; ON4NC; U2NE; VK2GO;
VK5K0; VS1AA; VU2CQ; ZE1JJ; ZS1C.

George Walker,
144

Box 355, Winston -Salem, N.C., U.S.A.

phone

CO20G; KAlEP; KA1ME.

1BMA; 1IZ0; 2ASY; 2JHE; 3ELN; 3FFY; 3GGP; 3GRV;
SAWN; 5EJT; SADV; SKNP; SKYR; 90HM; K4AAN; PY2ES.

(September

-

3BX; 3CY; 3DC; 3DX; 3FB; 3NE; 5DS; 5HC; 5KS; 50N;
50R; SEC; 9MF; 9MN.
UE3EA; UK1CC; UK5RA; VElEK;
VE2KI; XESXQ; YL2BQ; YL4IC; YR5AA; YR5EC; YRSHC;
YR5IG; YR5MV; YR5VI; YT1A1; YT7TJ; YUSRC; YU7VU;
ZA1F; ZB1L.

W

F. Kostelecky, OK-RP173 Mlada, Voleslaw,
Smetanova 834, Czechoslovakia

-

ON4QZ; ON4UX; ON4VV; ON4WB; OZ1L; OZ3D; OXSB; OZSP;
PAOCX; PAOGN; PAOKV; PAOWG; PI(1RL.
PY 2AL; 2B0;
2CT; 2HM; 2HT; 2KT; 2KX; 2LA; 3CM; 4AG; 5AF; 5QD.
SMSTA; SM5UP; SM5UR; SM5UW; SM6JC; SM6PN; SM6UQ;
SP1AB; SP1AT; SP1DE; SPIKE; SP1LM; SP1MP; SP1MX;
SP1NJ; SP1AL; SU1DX.
U
IAN; 1BU; 1DV; 2FX; 3BC;

14 Mc.

R. Brandt, W2CQB, 712 Greene Avenue,
Brooklyn, N. Y.

-

Mc.

CM ..2AG; 2AV; 2BY; 2D0; 2NA; 20P; 2RZ; 6AA; 7AB;
4DLC; 4GJC;4GPF; 4PCU; 4SNP; 4SZK; 4WXD. EI7F; EISB;
7A1; 7LR; BFH.
CP1AA.
D 3BXK; 3CUR; 3DBN; 3FZI;
F3KR; F8A1; F81Z; FASBG; FASDA; FBSAH; FPSPX; FTSAG.
2HX; 2SN; 2YK; SAN; SJM; SYV; 6DT; 6WB; 6Y0; VU;
8DB.
GM2DI; HA2D; HA6H; HCIJW; HH5PA; HI5X; H17G;
HI(3AL; HK4EA; HP1C; J2CC; J2JJ; J2LU;.
4CVV; 4DRN;

-G

-

-K

4DUZ; 4EGZ; 4EJF; 4ESH; 4EVE; 4RJ; 4SA; 4UG; SAA; SAC;
5AE; SAG; SAL; SAM; SAY; 6BHL; 6BNR; 6CRW; 6DTR; 6DV;
6E0; 6FAZ; 6H00; 6IJH; 6ILT; 6LNW; 6NXD; 60AR; 60JG;
60JI; 60LT; 650; 7BGE; 7ENA; 7ENZ; 7NG. LU4BH; LU4DQ;
LUSAN; L1.1742; 0A4AQ; 0A4J; 0E3AH; 0E7EJ; OHSNF;
OHSNR; OH50D; 01(1ZB; OK2OP; 01(2RM; OK2RS; 01(250;
01(6H0; ON4HK; ON4IF; ON4NW; OZ4H; 0Z7CC; OZBE; OZ9NH;

[Continued on Prize 1791

PHSTSHPT...
and 4rtotcuuzcenteati

Thoye (:reek Letters
Bill Conklin suggests (and he is probably
quite correct) that there is probably a large
number of the gang who do not know the correct names for the Greek characters used in the
various formulas in RADIO and other technical
magazines. To help these (and those to whom
they look vaguely familiar from some dimly remembered college course), we are showing
some of the more commonly used ones with
their correct names and what they are more
commonly used to represent in RADIO.

alpha-coefficients.
ß, beta -coefficients.
y, gamma-coefficients.
A, delta (capital)
decrements, increments,
oc,

-

variations.
delta (lower case) -same as capital delta.
O, theta- angles, phase displacement.
X, lambda-wavelength.
p, mu- amplification factor, prefix micro -.
ir,
3.1416, circumference divided by diameter.
0, phi -angles.
T, tau -time constant, coefficients.
w, omega-resistance in ohms, 27 times frequency.
S,

pi-

QSL Card Contest
RADIO'S second annual QSL card contest is
scheduled for January and February, with the
owners of the two most outstanding cards receiving a Taylor 814 and a 4 pfd., 600 -working
volt, oil -filled condenser as first and second
prizes, respectively. Turn to page 165 for full
details.

This interesting shadowgraph picture was sent in
by H. E. Eisen, W6KMQ, of Berkeley, California.
It shows a small midget variable condenser and
was made by casting the image of the condenser
on a piece of sensitized paper. Subsequent development produced the positive (or negative,
which ever you want to call it) shown above.

Correction
In a recent letter from Johnny Kraus, W8JK,
he mentions the fact that there was a slight
error made in the text of his article "Rotary
Flat-Top Beam Antennas" as it appeared in the
December, 1937, RADIO. The error appeared
on page 14, column 1, paragraph 2 and in the
second sentence: The stub will be an odd multiple of one -quarter wavelength long (about
35

feet).

This sentence should read: On 14 Mc. the
stub will be an integral multiple of one -half
wavelength long (about 35 feet).
Thus, the stub for the 30-foot rotary when
used on 14 Mc. will be about 35 or 70 feet
long and on its second harmonic (28 Mc.)
about 8 feet either longer or shorter. In other
words, the single-section flat -top is current fed
at the center on its fundamental frequency and
voltage fed on its second harmonic the same
as a 2- section flat -top beam.
Incidentally, to those of you who are interested in research in physics in addition to your
ratio diversions, Mr. Kraus is quite prominently
identified in the physical- research field. While
recently at the University of Michigan, he did
a good deal of work with the cyclotron in connection with the nuclear bombardment of palladium. In collaboration with Professor J. M.
Cork, the work was written up and published
in the Physical Review, October 15, 1937, under the title "Radioactive Isotopes of Palladium
and Silver from Palladium."
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Question Box
Will you kindly advise me ui to the relations between field-strength reading al taken on a milliammeter and diode detector, and power gain or det ihels?
An ordinary field- strength indicating device, (a
tuned circuit, diode rectifier, series resistor and milli ammeter) shows the field strength in volts. The meter
scale may not be calibrated in any particular units
but the indications as shown on the meter will be
proportional to the voltage field strength.
If the unit is linear, and linearity is fairly easily
obtained by using a reasonable size resistor in series
with the milliammeter, power increase is proportional
to the square of the increase in meter reading.
Field- strength increase in decibels may be obtained
through the use of this formula:

db

= 20 log

-

site of the above. It must be an odd number of quarter -waves long and open, or an even number of quarter -waves long and shorted.
Thus a I/4 -wave open -ended line may be used to
feed the array, mentioned at the first, at a current
point. Or, as Mr. Kraus suggested in his article, a
1/2 -wave long closed stub could alternatively
be used.
In the former case, the low impedance transmission
line would be connected to the matching stub very
close to the position where the stub connects to the
antenna proper. In the second case, the transmission
line would connect to the stub a short distance above
the short, almost I',-wave away from the antenna

itself.

AND
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In other words the field- strength increase in decibels
is equal to 20 times the logarithm (to the base 10)
of the ratio of the new to the old voltage.
For an example, if the field strength is doubled
the radiated power has been increased fourfold. Also,
since the logarithm of 2 is about 0.3, 20 times this
is about 6, hence the field strength is up about 6 db.
A 6 -db change in field strength will result in a
change of about one "R" at the receiving location.

In the article by John D. Kraus, "By Popular demand," in the June, 1937, issue of RADIO, references
are made to the feeding of an array at a low-impedance point by means of zepp feeders or a matching
stub. I do not quite see how this could be accomplished. To me, a zepp feeder or a matching stub is
used to feed voltage; how can one be used to feed
power to an antenna at a voltage node?

[Books submitted to the / tiew Editor will be
carefully considered for review in these columns, but
without obligation. Those considered suitable to its
field will also be reviewed in RADIO DIGEST'.]

The Cinaudagraph Corporation, of Stamford, Connecticut, has just announced the release of catalog
no. 937 describing in detail their new line of permanent-magnet speakers. These speakers, utilizing the
magnetic steel alloy "Nipermag" in their construction,
are amply illustrated and described in this book.
Graphs and tables are given to show the frequency
response of the various units. Copies may be obtained by addressing the Cinaudagraph Corporation,
Stamford, Connecticut.
The Hammarlund Mfg. Co., Inc., 424 -438 West
33rd Street, New York, has just announced their new
1938 catalog. It covers the company's complete line
of receiving and transmitting equipment, receivers,
etc.

A zepp feeder can just as well be used to feed cur-

rent as voltage. The misconception that you mention
is carried by a number of people since, in the past,
the zepp has almost always been used to feed the end
of an antenna. This, of course, is always a voltage
peak. However, consider the "center -fed" zepp. This
antenna is only a half -wave long but it is fed at the
center (a voltage node) by zepp feeders. This type
of antenna could also be fed by means of a matching
stub of the proper length.
There are some important differences, however, between the matching stub as used to feed voltage and
the one used to feed current. A stub used to feed
voltage must be an odd number of quarter -waves long
and shorted at the end, or an even number of quarter waves long and open ended. The former of these
two types is almost universally used since it is shorter,
more convenient, and capable of considerably lower
losses.

Now, a stub used to feed current is just the oppo-
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A number of new additions to their lines are completely listed and discussed along with their well known products of the past. Notable among the new
additions to their products are a series of "micro"
condensers, both in single -section and split -stator
models, and two new neutralizing condensers of the
movable- plate, high -voltage type.
These two neutralizing condensers should be of
especial interest; both have the shafts that hold the
plate mounted in a horizontal position so that the
plates themselves are vertical. Thus, the capacity -toground of both the plate is very small and equal in
magnitude. One plate is movable to allow a capacity
adjustment. The two sizes are 2 -1 :0 µµfd. ; and
2 -20 ).(pfd.; the former has 1 13/16" dia. plate and
those of the latter are 4" in diameter.
A number of other interesting items, the new Ham marlund receivers, etc., are covered in the catalog. It
[Continued on Page 179]

YHflNeithe VHNTH
CHAOS IN THE TELEPHONE EXCHANGE

The following is a true experience. It is as
nearly accurate a description as is possible of a
rather humorous incident that occurred just a
few weeks ago. By way of introduction, may it
be said that the author is operator in charge of
radio -telephone equipment at the Butedale end
of the recently established Butedale- Vancouver
radiotelephone circuit.
On a certain sunny morning your hero, nonchalantly smoking his pipe, was idly awaiting
the routine nine o'clock "test call." Minutes
ticked by and the only sound that issued from
the loudspeaker was an occasional rattle of
static. The hands of the station timepiece
crawled onward, and presently stood well past
the "zero hour," but still silence prevailed.
Something wrong somewhere. Soon the look
of nonchalance changed to one of annoyance.
With a telephone call already placed and
waiting to go through, I finally lost patience,
and, taking the monophone off the hook, began
to intone monotonously "Butedale calling Vancouver", over and over again. Several minutes
of this produced exactly no results, so I paused,
glanced at the meters, made a few elementary
checks, and half -heartedly convinced myself that
all my equipment was functioning normally.
Another call, but the results were the same.
By now, visibly nervous, I called another halt
and made a few more checks on the equipment.
Finding nothing wrong, I started in calling
again.
Well, to make a long story short, the calls
were repeated at intervals for well over an hour
and still contact with Vancouver had not been
established. I was, by now, not only slightly
hoarse, but also quite "peeved ". So, as a means
of calming my fiery temper, I took to whistling
gently into the "mike ". For no particular

reason, the piece I hit upon to whistle was the
then popular "The Merry -go -Round Broke
Down ". It seemed to have a soothing effect
on my ruffled nerves, so the tune was continued,
and the volume increased as time went on.
Finally, however, I tired of this diversion,
shut off the transmitter, and sat back to await,
as calmly as I could, the restoration of the circuit. I had not long to wait, as the trouble at
the Vancouver end was soon fixed, the circuit
restored, an explanation given, and our somewhat delayed call completed.
I thought nothing more of the incident until
about a week later, when, upon opening a letter
from an acquaintance of mine who serves on
the long-distance exchange in Vancouver, I read
the following:
".
and Butedale came roaring in like a
lion, with us unable to answer. The climax
came when your now famous whistled rendition
of 'The Merry -go- Round' began to echo
throughout the building. The supervisor came
rushing in, loudly inquiring as to the cause of
the disturbance, and demanding to know why
the loudspeaker had not been silenced. For,
despite all our efforts, we had been unable to
'plug' the speaker, with the result that that
eerie tune continued to float through the room.
"Soon the office was in an uproar, with employees from far and near gathering to enjoy
the excitement. A few of the more daring ones
joined you in the choruses, and, despite the
presence of the supervisor, a rousing cheer
greeted the conclusion of your little ditty, so
that the building fairly shook on its founda.

.

tions...."

And some people think that telephone operators lead a monotonous life! Ho hum...
.

By Don G. Murphy, VE5EU
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The Radio Society of Great Britain sends us
news of a 1938 transmitting contest, to be held
on the five -meter band, designed to promote
knowledge of conditions and development of
equipment. The cup for the first 28 Mc. contest went to B. J. Kroger of XE 1 AY and is
shown in the picture on page 35 of the July,
1937, issue of RADIO. Quite imposing, what?
E. H. Swain, G2HG, says: "Actually the cup
is practically bound to find its resting place
over on your side of the pond." We agree
with this prediction in view of the rules. For
one thing, contacts over 200 miles will count.
This means transmission of the "extended
ground wave" or low atmosphere bending vari-

ety, giving an advantage to someone just over

200 miles from the populous Boston -New
York-Philadelphia area. If the lower limit
had been 400 miles, the contest would have
been confined to Sporadic E layer (400 -1100
miles) or F, layer (beyond 1000 miles) propagation. Even so, there remains an advantage
in this country for one located 700 to 1000
miles from the Chicago -New York - Boston path
where at least one end of most Sporadic -E -layer
contacts have taken place during the summers.
Where the contest is more equal is in FZ layer
transmission, largely confined to winter for
*Associate Editor, RADIO.

FIRST INTERNATIONAL 56 Mc.
TRANSMITTING CONTEST
Following its successful 28 Mc. International Contests of 1935 and 1936, which did
much to popularize operation on this band of
frequencies, the Radio Society of Great Britain
is pleased to announce its first 56 Mc. International Contest.
The rules are as follows:
1. The Contest will commence on January
1st, 1938, and conclude on December
31st, 1938.
2. The Contest will be open to any radio
amateur who is licensed to operate his
station in the 56 Mc. band.
3. The winner of the Contest will be the
operator of the station scoring the most
points based on the following system:
1 point for each contact over a distance
between 200 and 1000 miles,
5 points between 1001 and 2000 miles,
10 points between 2001 and 3000 miles,
15 points between 3001 and 4000 miles,
20 points between 4001 and 5000 miles,
and so on, at the rate of 5 extra points
for each additional 1000 miles or part
thereof.
All distances to be calculated by the
great circle path.
To count for points the readability,
strength and tone (both incoming and outmina). must be logged, together with
date, time and call sign.

,:;;..
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7.

8.
9.

In addition, and in order to collect current data, each contestant must send to the
Radio Society of Great Britain, a monthly
report of stations heard and/or worked,

together with notes concerning conditions,
power used for contacts, etc.
The Radio Society of Great Britain will
present a suitable trophy to the winner of
the Contest, whilst certificates of merit will
be awarded to the leading station or stations in each country.
No entrant may employ interrupted continuous waves, modulated continuous
waves, telephony, or any other form of
modulated carrier, for contacts claimed in
this Contest.
At the time of a contact both stations must
be operating on 56 Mc. from their fixed
station addresses.
Only one contact with a specific station
may count for points in any 7 -day period.
Entrants must adhere to the terms of their
licenses.

10.

Final entries must be received by R.S.G.B.,
53, Victoria Street, S.W. 1, London, not
later than February 28, 1939.

11.

The decision of the Council of the R.S.G.B.
shall be final in all matters relating to the
Contest.

Note. In the above rules the term 56 Mc.
refers to the amateur frequency band, 56 to
60 Mc.

FIRST INTERN_1TIONAI .i6
RECEPTION CONY EST

I.

In conjunction with the International 56 Mc.
Transmitting Contest, and in order to encourage non -transmitting amateurs to collect and
tabulate phenomena relative to the 56 Mc. amateur band, the Radio Society of Great Britain
has decided, provided sufficient entries are received, to offer a suitable trophy to the non -

required in the receiving contest, the decision
will be upon the value of the information in
the log. To be safe, therefore, monthly reports
may be advisable.
It will be helpful to RADIO if copies of the
logs of either contest are sent monthly to E. H.
Conklin, Associate Editor RADIO, 512 N. Main
St., Wheaton, Illinois. Through publication of
data on interesting contacts, five -meter dx can
be encouraged.
The prohibition upon modulation is without
doubt a rule intended to force the development
of receivers capable of picking up weak carriers
when the modulation would be inaudible. Some
fading reduction might have been possible with
tone modulation had this been permitted.
Considerable data on the time for long distance 56 Mc. contacts have appeared in RADIO
in past months, and additional comments should
appear in the future. As developments of interest come to our attention, we shall be glad to
bring them to you in future issues.

east -west long distance contacts, though long
north -south communication may prove to be
possible in any season.

might lend some advantage to a shorter transmitting period such as five minutes. However,
G2HG says that in his experience ham clocks
never agree closely enough for that.
Attempts at earlier and later hours are encouraged. The W2KHR report shows that
reception earlier is a possibility, while data provided by W3GLV and other sources indicate
that the best time may actually be an hour or
so later, particularly for the middle west. Similarly, an extension of the test to week days
may well be productive of results, although few
British stations will be active at this hour during the week, the basic time being just before
they return home from work.
If any QSO's become possible, the schedule
should be abandoned and the contact completed
without delay.
Transmissions should largely involve sending the call of the transmitting station. The
more letters you send, including CQ, TEST,
etc., the more chance that your call will not
be properly copied.
Along with this test we have advised
CN8MQ, ZS2A, ZS1H, LU1EP, XE1AY, and

transmitter whose log covering the period January 1st to December 31st, 1938, is considered
by the Council of that body to contain the
most valuable information.
Certificates of merit will be awarded to those
submitting the most valuable information at the
conclusion of the Contest, irrespective of the
number of entries received.
Logs must be received by R.S.G.B. not later
than February 28th, 1939.
Note. For the purpose of this Contest a non transmitter shall be regarded as a person who
did not hold a radiating permit on January
1st, 1938.
While monthly reports do not seem to be

56 Mc. Dx Tests

All of which brings us to a test that has been
proposed to take place in January and February.
Indications are that F2 layer, long distance, five meter contacts in an east -west direction are most
probable during the winter and up to possibly
the middle or end of March. The basic schedule for the transatlantic path is to concentrate
operations in the hours between 10:00 and
11:00 a.m. E.s.t. on Saturdays and Sundays
from January 15 to February 27 inclusive. Fifteen minute transmitting and listening periods
have been suggested, with the dx stations to
transmit and the W's to listen during the first
fifteen minutes, as follows:
Dx transmit 10:00 to 10:15 a.m. Eastern
time
W's transmit 10:15 to 10:30
Dx transmit 10:30 to 10:45
W's transmit 10:45 to 11:00
We personally fear that signals may go in
and out again in a fifteen -minute period, which
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VK2NO to participate. A similar schedule at
about 4 p.m. local time for the U. S. may be
about best on Saturdays for the VK's, and on
Sundays for the South Americans.
Ionosphere Broadcasts

No doubt our readers noticed the article in
the November issue of RADIO on the subject of
the ionosphere and the weekly broadcasts of
the National Bureau of Standards. The broadcast for November 24 was particularly interesting, including as it did this comment:
At 11:30 this morning the normal incidence critical frequency
for F2 layer extraordinary ray was
15,200 kc. This is the highest
value ever observed at Washington.

At noon that day when the F2 critical frequency was down a little to 14,900 kc., and at
midnight when the F layer critical frequency
was down to 5,700 kc., the maximum usable
frequencies shown in the following table were
theoretically possible.
Maximum Usable Frequencies
Distance

in kilometers

400
700
1000
1300
1600

2000
2500
3500

Noon

layer
15,400
18,500
22,300
26,400
30,600
36,000
41,000
47,000
F2

Midnight
layer
5,700
6,000
6,700
7,700
8,600
10,100
11,600
13,900
F

These figures show that conditions are just
about ripe for winter long- distance 56 -Mc.
communication via the high Fz layer, such as
across most of the U. S. or across the Atlantic.
The Washington data may not prove to be
exact for all paths, particularly in a north -south
direction which involves a large change in
latitude. Historically, higher frequencies can
be used between the U. S. and South American
countries than over the Atlantic.
Receiver Improvements

We shall continue our policy of mentioning
in this column interesting experiences and developments of which we read and hear. In regard to receivers, we point out that often it
may be possible to pick up a weak dx carrier
when modulation cannot be understood. The
British stations are unlikely to use any modulation due to the contest requirements for unmodulated c.w., but some may use a tone until
a contact is established.
Super- regenerative

receivers, if used, should be adjusted for good
weak signal sensitivity. Possibly an external
oscillator can be provided so as to make d.c.
c.w. audible. In any event, there is much to be
said for using a quarter -wavelength concentric
line as the first tuned circuit in order to obtain increased gain, particularly in an r.f. stage,
so that weak signals will be boosted up out of
the tube and circuit noise. This possibility
has been discussed elsewhere. We learn of one
56-Mc. receiver, using concentric line couplers
and two 954 acorn pentodes, that gives an unbelievable gain.
Some of the boys are trying to operate
standard ham -band receivers on a higher -frequency band by using a new grid coil and condenser clipped between the ground and the
grid of the first detector, using the second harmonic of the oscillator, which is tuned with
the usual tuning dial. W3GLV points out that
W3RL cut down the detector coil in his FB -7
and gets good results on stabilized signals but
has trouble with 28 -Mc. signals riding in due
to using the ten -meter coil in the oscillator.
That is where the high Q of a quarter -wavelength concentric line used as the detector tuned
circuit might be a great help due to its improved selectivity which should strongly discriminate against 28 -Mc. signals when tuned
to 56 Mc.
W3GLV pared down his HRO r.f. and detector coils and gets good image rejection but
thinks that the second harmonic output of the
oscillator is too low to give really good gain.
Incidentally, we have never been able to confirm the previously published report that
W2JCY has some five -meter HRO coils, as
reported by W5EHM, and National will not
supply them on order.
Antennas

The vertical -vs.- horizontal and the nondirectional -vs. -beam controversies continue. We can
add a bit of fuel on both sides this month. RCA
engineers reported in the October issue of
I.R.E Proceedings the results of London television reception at Long Island and at Le Roy,
Indiana, from January 21 to late March, 1937.
The 41.5 and the 45 -Mc. signals have both
come through. There were several stretches
of about two weeks when one or both of these
signals were heard daily. The usual time was
from 9:45 to 11:00 a.m., Eastern time, with a
transmission lasting until noon on one day.
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Television Observations

Observations were first made at the Frequency Measuring Laboratory at Riverhead, using several short -wave fishbone antennas variously directed. All of these were tried, and it
was frequently noted that when the signal was
weak, best reception could be obtained by using
an antenna directed toward the west coast. On
several occasions the signal was inaudible on
antennas directed toward Europe but of reasonable strength on the west coast antenna.
However, during periods of strong signal the
European antenna gave the best results.
A Five -Meter Diamond

With this curious result as a starting point,
the vertical angle of signal arrival was measured by comparing the signal received on each
of three horizontal half -wave antennas at various heights. The angle was 7.5 degrees. A
horizontal rhombic beam was then designed for
this vertical angle and placed on the great circle
path to England. Two transposed feeders
were run to the ends, with relays to throw each
end to a feeder or to a terminating resistor,
making it possible to reverse the directivity with
a toggle switch at the receiver. The terminating resistor reduced the back -end sensitivity
about 28 db.
The rhombic antenna gave results similar
to the fishbone, except that at no time did this
antenna show an improved signal from the
southwesterly direction. Usually during periods of weak signal the normal direction gave
from six to twelve decibels better signal than
the reverse direction. However, on two occasions of several minutes each, the signals
from both directions were of equal strength.
Vertical vs. Horizontal

Toward the end of the observations the
front -to -back ratio arrangement was dismantled
and the remotely controlled antenna switches
were arranged to transfer the receiver to either
the rhombic antenna directed toward England
or to a sloping wire antenna designed to receive vertically polarized waves arriving at a
vertical angle of 71/2 degrees, also directed toward England. The few times that it was possible to compare this new antenna with the
rhombic indicated no instances of better results
with the vertically polarized antenna. The fact
of the polarization of the received signal being
independent of the (vertical) polarization of
the transmitting antenna supports the conclusion that propagation was by refraction phe-

nomena in the ionosphere much the same as in
the case of lower frequencies.
Ionosphere Comparisons

Monthly averages of F2 layer critical frequencies, supplied by the National Bureau of
Standards, show rising values during the last
several years, in phase with the increase of sunspots in the present cycle of solar disturbances
which is due to reach a maximum about 1939.
However, using a daily graph of F2 layer
critical frequencies averaged from 10:00 a.m.
to 4:00 p.m. E.s.t. each Wednesday, the correlation with the transatlantic reception is not
perfect. Ionosphere data for a latitude more
nearly equal to the average for the signal path
was not available at the time.
Palomar Mountain Observations

Over a near -optical path from Pasadena, California, to Palomar Mountain, the problem was
approached differently. This is discussed in
RADIO DIGEST for November, taken from the
Bell Laboratories Record of October, 1937.
Both horizontal and vertical half-wave antennas were tried. The results showed that both
the signal strength and the automobile noise
were lowered by about the same amount with
the horizontal, so that there was no decided
preference between the two orientations for
this work. We are not informed if the horizontal was coupled to the receiver in a manner
that eliminated all chance of capacity coupling
which, of course, would have some effect upon
the comparison.
Simple 56 -Mc. Beams

For dx beyond several hundred miles, we
favor horizontal antennas because of the possible reduction in outside noise. The Kraus
flat -top beam, used horizontally, the V, or the
rhombic should all work satisfactorily for this
purpose. The advantage is probably with the
rhombic because of possibly better low -angle
radiation, however, unless several of the other
types are stacked one above another and operated in phase, to lower the vertical angle of
transmission or reception.
Time for Dx

During the winter, we expect that the best
time for transmission or reception will be when
the middle of the path is at noon or a little
thereafter. That is, Europe and Africa should
be best in the late forenoon; Australia in the
late afternoon. South America may be best in

the middle afternoon but time may not be as
important for this north -south path.
In the summer, dx to South America may
continue to be possible but most work will
probably be between 400 and 1100 miles, at
almost any time in the day or night. There
may be somewhat greater chance for contacts
in the late forenoon or early evening.
42 Mc. Bond Gets Across!

One of Great Britain's most consistent "five
and ten meter" observers, G6DH, advised that
long distance conditions on 56 Mc. have improved. On November 1, he heard a number
of W stations on the third harmonic of their
42 Mc. Among them
14 -Mc. fundamental
were W8ISN and a W9 whose call couldn't
be made out, together with W2XSN on about

-

41 Mc.

W3AIR says that on November

7:30

7, at

a.m. Eastern time, GM6RG's 56 -Mc. harmonic
was reported heard at W2KHR.
W3GLV, in Leesburg, Va., has been listening regularly since September 1, and finds the
band open between 30 and 45 Mc. almost every
day. (We still wish we had a few kilocycles
at 42 Mc. for experimental purposes.) Quite
a number of commercial and 14 -Mc. third harmonics, both code and phone, come through.
Some of them are: W6KIP, RST 599x, up to
7:15 p.m., Eastern time; W6KIP calling VP9R
on October 18 at 4:50 p.m.; W7BUX called
by a W6 phone, but auto ignition prevented

identification; W6ORT, RST599x; W6NRD,
RST589x; OK1CX, RST589x; and numerous
others, many of them weak and hard to identify positively. However, many 14 Mc. transmitters do not put out a great many watts of
power on the third harmonic (we hope)
Bill Martin also hears W6XKX in Pasadena,
California, and W6XKY on Palomar Mountain
(the latter always loudest though nearly off
the back end of the simple beam), using 40watt transmitters as described in Radio Digest
for November. They have daily schedules at
1:30 and 6:30 p.m. Eastern time. W6KXY
on the mountain has interference from the tone
modulated signal on the Empire State building
in New York.
Bill says that the foreign -television audio
channels have been coming through weak for
some time. On November 2, they were all
weak, about R1 to R3. On the 4th, they were
up to a full R9, blocking the receiver (revamped 1 -10) for 20 dial divisions and inter-

fering with each other. They were on from
about 9:00 a.m. and didn't fade until around
1:00 p.m. British, French and German stations all come through. On November 5, signals up to 51 and 52 Mc. came through, bringing in third harmonics of English and German
19 -meter broadcast stations between 10:30
a.m. and noon. On November 6, a c.w. signal
came through on about 57 Mc. for about 30
seconds. November 7 was the last day in the
series during which the foreign television came
through in such volume, about three times as
loud as around January 1, 1937.
G2HG gives us some more news. On October 17 at about 1445 G.m.t., he heard
OH5NK calling a GM station. On October
18, G8JV while testing a new vertical antenna
heard "CQ dx de SU1FT" at 2132 G.m.t.
Egypt to England is a long haul. The signal
was RST449. On the 23d, G8JV heard "CQ
de D3ADI" somewhat weak.
W8HQC, in Buffalo, N. Y., received a report from E. C. Hatch in West Medford, Mass.,
of hearing W8HQC's five -meter signals R8 to
R9 at 8:30 p.m. E.s.t. October 3. The transmissions were verified by reference to the log.
This looks like an off-season Sporadic-E -layer
reflection as compared with longer F2 -layer refractions which probably caused the transcontinental and transatlantic reception recorded
above.
W6 and W7 Heard in Australia

VK2GU recently told W9RUK during

a

28 -Mc. contact that W6 and W7 hve -meter

harmonics have been getting through, but no
W9 or W5 signals. This looks good for the
tests.

.
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W2JCY Hears G6DH

G6DH reports that his five meter signals
were heard twice by W2JCY during the first
week in November.
On November 14, G6NU heard OH7NC
whose 56 Mc. signals were only R2 to R3.
More Crystal- Controlled Frequencies

We are able to provide several additional
European frequencies:
G2KI
ON4AP
G6FL
G2HG
G6DH
G5LB
G8JV
F8C7
¿Continued

56.12
56.12
56.17
56.25
56.5
56.72
56.53
56.33
on Page

Mc.
Mc.
Mc.
Mc.
Mc.
Mc
Mc.
Mc.
170)
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L r parts distributor will gladly
show you the C.H.T. series.
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One Man's Story
[Con/finned from Page 37)

MR. J. A. CAMPBELL

of Scranton, Po., says:

... we consider QUALITY of parts a
major essential
and are consistently 100% Centralab.

...

...

what a boost for Old Man
Centralab. But, then
that's the
reward for trying to "make a better
mousetrap than our neighbor ". No
wonder the radiomen have been
making a beaten path to our door.
Boyl

.

.

.

The Radiohm offers

-longer life and
accurate tapers
low noise level

better power dissipation.
VOLUME CONTROLS
FIXED RESISTORS
SELECTOR SWITCHES

Division of Globe Union, Inc.

MILWAUKEE, WIS.
French Centrolab Co.

British Centrolab, Ltd.
Canterbury Rd., Kilburn

London N.W.6, England
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mine and kept them there while we danced.
It was like sticking one fist on my final tank
coil and hanging on to the modulator chassis
with the other. After several minutes of the
dynamic potential, I said, "Golly, you sure
have kilowatt lamps!"
"Thanks, Bennie," she came back in a tender voice.
"And you're darn pretty, too," I blurted out.
"Tell me, what were you thinking about just
then ?"
The music hit a crescendo, and I put her
through a tricky maneuver before she replied.
"I was thinking that if I put up an antenna
north and south, I might work some real dx,
like San Francisco, maybe."
I was prepared for anything but this. I gave
in, and the rest of the evening was devoted to
the discussion of ham topics only. "There's
still the ride home," I thought.
But when I parked the car in a secluded spot
on the way home, and started to get romantic,
Corrine said, "Hey, what's the idea? I thought
we were going home. I've got a sked in half an- hour."
It was then that I almost gave up. The worst
of it was, I had fallen in love with the gal, in
spite of her carrying a good thing like ham
radio too far. So I took her home, and we
kept her sked together. After that, I got wise
to myself. If it was ham radio that she wanted,
I would capitalize on that. I put a five -meter
outfit in the car and did my courting on the
hill tops while we worked the five -meter band
together. Maybe you heard us or even worked
us. If you did, you will remember that we had
to QRX often, and during these waiting periods, you probably heard (if you listened hard)
me whisper three words, followed by a gentle
"smack."
I think all the hams that Corrine and I had
ever worked or known were at our wedding. I
forgot to say that she was quite a c.w. op too,
and she swung a neater fist on the key than I
did. So they came from far and wide. We
even had a couple of ZL's there that happened
to be in town and had remembered working
Corrine. As the preacher tied the final knot,
some wise guy that had brought his convention
horn along blasted out "sk ".
But that didn't finish ham activity for Corrine. Imagine, she insisted that we take my
half -kw. rig with us on our honeymoon, and
she was offended when I asked her to forget
radio for a while, so we could enjoy ourselves.
Well, I decided that it simply was no use,
and when we got back, Corrine and I built an

OUTSTANDING LIBRARY
NOW READY

TO BE RELEASED EARLY IN 1938

RADIO, world's foremost technical and constructional magazine for hugh frequency
$2.50
rodio, per year 10 issues)
RADIO DIGEST, bimonthly, the best from
the entire radio press condensed into

"RADIO "' ANTENNA HANDBOOK, over 100 pages
on antennas and nothing else; facts, curves,
diagrams, tables, charts; no calculations necessari; intensely practical, much more antenna
data than in any "general" handbook; per
$0.75
copy iReady about February 15)
"RADIO" AMATEUR NEWCOMER'S HANDBOOK;
written especially for the beginner; simple theory; getting started; simple receivers and transmitters; how to get your license; radio laws;
0.35
per copy (Ready about April 1st)
"RADIO" MOISIE REDUCTION HANDBOOK, only
book of its kind; tells you how to stop or
reduce greatly all radio "noise" except static;
noise reduction is equivalent to signal increase;
pei copy (Ready about March 1st)
0.35
"RADIO" ULTRA HIGH FREQUENCY HANDBOOK,
devoted exclusively to the simple yet distinctly
different equipment and practice of communication at 12 meters and down, including microwaves; per copy (Ready about Sept. 15)
0.50

(

2.50

each edition; 12 issues for

"RADIO" HANDBOOK, leading shortwave
text, complete, authoritative, practical;
over 500 pages, profusely illustrated;
per copy

"RADIO" TELEPHONY HANDBOOK (text
identical with book formerly called
"Amateur Radiotelephony ") over 100

1.50

pages devoted exclusively to radiotelephony; the "Phone man's 'bible' "; per
copy
0.75

Above prices are for continental U.S.A. only; for rates elsewhere see
individual advertisements in this issue or send stamp for catalog.

lD
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TECHNICAL PUBLISHERS 1460 BEVERLY IBLVD. LOS ANGELES

BLILEY B5
CRYSTAL UNIT

all -band phone and c.w. kw. rig from our old
transmitters. I manage to work the rig now
and then, but she even begrudges me this. She
says, "just you tend to your job, Bennie-I'll
take care of the hamming around here."
If you should hear her call on the air about
3 o'clock some morning, you will know that she
has climbed out of bed, snuck downstairs, and
left the o.m. snoring away while she works you
and a few VK's. I tell you, if you like hamming, and want to get the most out of the
game, stay away from the y.l. hams.

The 1938 Receivers
[Continued from Page 102]
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UNION STATION BUILDING

ERIE, PA.

Two handy features are the built -in modulation monitor for checking your own transmitter and an optional noise- silencer unit that can
be installed inside the cabinet with the controls
brought out to the front panel. A signal strength meter calibrated in both ''R" and db
units, and a variable -selectivity crystal -filter
unit are included in the standard receiver. Output provision is made for either a permanent magnet dynamic speaker or a 600 -ohm external
load.
The high -frequency oscillators for the six
medium and high- frequency bands that are
covered by the receiver are electron -coupled.
The RME -69 is also available from the manufacturers with a DB -20 pre -selector built into
the same cabinet. The DB -20 is a high -gain,
two -stage unit that covers all the bands covered
by the RME -69, from 550 to 32,000 kc. The
inclusion of this pre -selector as an integral
part of the receiver greatly increases its gain
and image rejectivity. The startling increase
in image rejection accomplished by the inclusion is evidenced by the figures shown in the
accompanying receiver chart on page 101.

Transmitters for 1938
[Continued from Page 98)

scope for continual carrier monitoring. A 913
tube is used ; it can be seen at the center of the
bottom panel of the front view of the transmitter.
A 6C5 and 6L6 are used in the directcoupled crystal oscillator -frequency multiplier.
It is possible to operate the 6L6 either as an
amplifier or a frequency doubler without resorting to neutralization of the tube. The five
bands that are covered are from 10 through
160 meters. By operating the final amplifier

156
..

.

.

.

.

..

,

:.

It will be off the press soon!

NEW "RADIO"

ANTENNA HANDBOOK

TENTATIVE RELEASE DATE: FEBRUARY 15, 1938

Those who break records learned long ago that the
antenna is tie all -important factor, more important
by far than the receiver used or the transmitter's
power.
A million watts won't get far without an antenna,
but with a good antenna or is possible tc transmit

over long distances with a traction of a watt.
The best factory-built "superhet" won't "drag in"
much without en antenna, but with a good antenna
it is possible to hear the world on a one-tube set.
Everything worth telling about antennas is found in
the 100 page `' 'Radio' Antenna Handbook".
It is
the enlarged, revised successor to both the 1937

SEVENTY -FIVE
IN U.S.A.

¡

-

edition and to the "Jones Antenna Handbook ". It
and is still the
was the first comprehensive work
foremost- on this subject. Much of the material
can be found in no "general" handbook, making the
book invaluable to you regardless of what books you
al read} possess.
It is profusely illustrated; features include many diagrams, tables of dimensions for oll frequencies (no
calculations necessary), dope on all practical arrays
and directive antennas, noise reducing receiving
antennas, and feeders of all types. Several practical
multi -band antennas are described.
No stction is better than its antenna.

CENTS

ELSEWHERE, 85c or 3s.. 6d.

TECHNICAL PUBLISHERS- 7460 BEVERLY BLVD.. LOS ANGELES
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as a doubler, approximately 25 watts

output

may be obtained on the 56 -Mc. band.
The speech amplifier- modulator may be removed and used as a high -power public address
amplifier should this be desired. In the top
panel is mounted the antenna -coupling unit
through which it is possible to couple the output power to almost any type of antenna system.
The tube line -up consists of a 6C5, a 6L6,
and an RK -37 in the output stage. The speech
amplifier consists of a 6J7, a 6N7 with two
channel input, a 6N7 phase inverter, and a pair
of 6L6's in the output stage. Two inputs are
provided to the speech; one, into the 6J7 with
a gain of about 125 db, and another, into the
second grid of the first 6N7, with a gain of
88 db. A multi -match output transformer is
provided at the output of the speech to provide
for the matching of various types of loads.

YAXI.EY SILENT
Volume toni ro1s
THERE are two reasons why

you should use Yaxley Volume
Controls in your phone rig.

First ... these controls are built
with the famous Yaxley SILENT
construction. You can use Yaxley
Controls in high -gain preamplifiers where the slightest noise
would be amplified a thousandfold.
Second
Yaxley Volume Controls are available in the Yaxley
No. 1 taper which provides an
approximately linear decibel attenuation, thus giving an added
convenience in adjusting your

...

transmitter.

Yaxley SILENT carbon element

controls are available in different
tapers with resistance values
from 5,000 ohms to 9 megohms.
Yaxley wire wound controls are
made in a resistance range from
1/2 ohm to 150,000 ohms.
See Yaxley Volume Controls at

your distributor's.

Theory of Antenna Operation
[Continued from Page i

INDIANAPOLIS

INDIANA

Cable Address- PELMALLO

ALLORY

APPROVED RADIO
PRECISION PRODUCTS

158

1

of lower maxima; it only causes the lobes to be
narrower, which brings about no reduction in
signal strength if the radiation occurs at useful
angles. When horizontal antennas are stacked
one above the other10 though, the higher angle
power is diverted to strengthen the low angle
lobes.
Horizontal wires have a lobe at right angles
or broadside to the wire both in the vertical
(if not cancelled by ground effects) and the
horizontal directions if an odd number of half waves long, and a null if an even number of
half -waves long,2 as discussed in connection
with free-space patterns. In a vertical plane
perpendicular to the wire, the ground effect for
long wires is clearly the same as for a simple
half -wave horizontal, though there is radiation
in such a plane only if the length is an odd
number of half -wavelengths. On the other
hand, off the ends of the wire where a long
antenna will have its important maximum a
number of degrees above the horizontal, at a
certain height the ground effect may be to cancel radiation at that same angle. Therefore,
there is much to be said for adjusting the
0

P. R. MALLORY & CO., Inc.

i

When computing the radiation pattern for anten-

nas stacked vertically, use as the first term of the
equation, the equation for the antennas in free space;
as the second term, show the ground effect upon
such a pattern located at a height equal to the
midpoint of the stacked system. Thus, for a hori-

zontal antenna a full wavelength high and a similar
antenna one -half wave high fed in phase, the first
term is 2 cos (90 cos p). Multiply this by the
ground effect upon a system three-quarters wavelength
high (the mean between one -half and one), 2 sin
(270 cos Q). The resulting equation is 4 cos (90
cos p) X sin (270 cos p).
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height of a harmonically operated antenna so
that the ground effect will reinforce rather than
cancel the important low -angle lobe in the endwise direction.
For the higher frequency bands, a height of
one or two wavelengths gives promise of good
long- distance efficiency because of increased
low angle radiation, as well as providing full strength higher angle lobes which are important
for sky wave communication over shorter distances; this generally means a mast height about

...rfIN4,í

:.ó.orfortx,4,
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60 to 70 feet for most amateurs.
The Solid

Pattern

It is extremely difficult to illustrate the solid
pattern of a horizontal antenna above actual
ground, because no plane diagram can be rotated
to build it up. The general shape of the horizontal plane patterns shown in figures 8a, 8b
and 8c are nearly accurate for angles just a little
above the horizon -that is, along a nearly flat
vertical cone whose apex points down. The
pattern in a number of planes, rotated with the
antenna as an axis, can be drawn to illustrate
radiation at various angles, but radiation along
lines in one such plane would be at varying
vertical angles. A more useful picture of the
solid radiation pattern is given by showing the
strength of radiation in various horizontal directions but for a constant vertical direction,
which would be along the sides of a cone pointing downward. In figures 12 and 13 we show
the side view of such cones and also top view
pictures of the radiation patterns for several
such cones, each drawn for a given vertical

angle.
Complex Arrays

Multiple element beams made up of a number
of individual half -wavelength wires can be
studied along the lines suggested in this discussion. "V" beams are simply long wire arrays in which a "left hand" major lobe for one
of the two wires is made to coincide with the
"right hand" lobe for the other wire; the other
lobes tend to cancel.

Better Phone

-

Quality Free !
GROUND the cathodes of the high-

gain tubes in your speech simplifier.
Stop audio degeneration, lower hum level and improve audio quality. Bias
your voltage amplifier tubes with
Mallory Grid Bias Cells!
The cost is less than the resistors and
condensers required to give anything
like equivalent performance with a
self -bias circuit . . . so you really
pay nothing for the improved phone
quality I
Use one cell with tubes such as 75,
2A6 and 6F5. Two cells are recommended for tube types 1B5, 57, 77,
6C6, 6J7 and 6Q7.

Mallory Grid Bias Cells are priced at
30e each list. Convenient holders are
available, at prices from 10c to 35c

each list, for mounting one to four
cells. Get them from your Mallory Yaxley Distributor.

Fading
[Continued from Page 49)

89% of the more severe types of fading,
when it was most troublesome, there was a
measured improvement. In only 4% of these
cases could the fading be made equal to or
worse than on the comparison antenna by deliberately steering to an unfavorable angle.
Although high antenna output level is a
problem entirely separate from fading, some
comments will be of interest. Bruce's work
with signals from GBW on 21 meters indicates
in

Send a note on your QSL card for a
circular on this interesting device.
Not recommended for biasing power
tubes or oscillators.

MALLORY & CO., Inc.
INDIANAPOLIS
INDIANA
P. R.
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-
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that the maximum signal often occurs at an
angle only 10 or 11 degrees from the horizontal -much lower than is generally assumed
among amateurs. The particular diamond used
normally had a peak at 13° and a null at 26°
above the horizon.
While we can't all put up a lot of flexible
rhombic beams, fading may be reduced if our
receiving antenna is made sharper than average
in the vertical plane, particularly if concentrated
at relatively low angles. Because the rays generally are stronger if they have followed a path
requiring fewer "hops," the lower angles
usually include the strongest waves. It therefore follows that the moderate sharpening of
the pattern suggested above in the discussion
of transmitting antennas will be helpful on
'Sample measurements made by Friis, Feldman and
Sharpless show angles of 12° to 21° on 24.41 meters;
14° to 25° on 33.28 meters and 20° to 25° on 43.45
meters for reception of transatlantic signals. See
Proceedings I.R.E., January, 1934.
'See article elsewhere in this issue, "Vertical Angle
of Signal Arrival."
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.

.
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A FAVORITE

ASTATIC'S NEW
ACORN MODEL T -3
Greater beauty, flexibility
and performance combine
to make the new Model
List Price $25.00 T -3 an outstanding favorite. Tilting head upon
unique, exclusive Astatic swivel mount permits
directional or non -directional position to control acoustic feedback. Chrome finish. Complete
with interchangeable plug and socket connector
and cable. Full year guarantee.
An ideal microphone for
professional or amateur

DEPT. D -5
LICENSED UNDER
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BRUSH

Simplified Flat -Top Rotary
LContiunrd from Page 91]

to 28,220 kc. was quite noticeable in our flashlight-globe field- strength meter.
Using EO -1 cable, we found much greater
field strength when using a one -turn coupling
link on the cable around the final tank coil than
by first going through the usual antenna -tuning
network. The losses in the network, when

working into this low impedance load, must
be quite high.
We were very skeptical about the use of
EO -1 cable, especially on ten meters, where
the length goes much over fifteen or twenty
feet. We had previously found by the light globe test and by actual field -strength measurements that the loss is considerable in longer
lengths at high frequencies. However, in our
installation, it is possible to use short lengths,
short enough so that the losses are negligible,
and its use does simplify construction.
These rotary antennas should by all means
be used for receiving as well as for transmitting. This procedure enables you to get the
proper lineup of the beam for transmission
without constant reference to an azimuthal
map.
o particular constructional details will be
given since the array is easily constructed and
since the constructional diagrams given herewith will answer almost any question that might
arise.

MICROPHONE

ASTATIC MICROPHONE LABORATORY,

receiving as well, even though this falls far
short of the vertical directivity that can be expected of the diamond when carefully built.
The antenna arrangements discussed by
Conklin in the May RADlo2 will, due to their
sharp vertical directivity, effect a worthwhile
reduction in fading when used as receiving
antennas.

Some oscillating crystals are fluorescent when
in operation.

Except for one of those strokes of the hand of
Fate, your quartz crystal might have been a
spoonful of sand.
INC.

YOUNGSTOWN, OHIO
DEVELOPMENT CO. PATENTS

One prehistoric version of the triode ran on
illuminating gas; another had cathode, grid,
and plate immersed in acid.

High Frequency Receivers
(:ontinued from Page 115]

wire covering as a dielectric, copper bands
have been placed around the tops of the inner
conductors, with mica insulation, to by-pass
the tube plates directly to the inner conductors
through efficient condensers. Being available,
solid copper was used, though with higher
metal prices, heavy copper plating of cheaper
materials will probably be more economical.

ecanctinicali
STANCOR "100"
TRANSMITTER

*

00

Measured Gain

Mr. Dunmore has provided data on the gain
of his receiver. At the highest frequency, 300
Mc., a gain of 2 per -stage was obtained with a
screen voltage of 100, though it was later raised
to 3 by increasing the screen voltage on the r.f.
tubes. At 200 Mc., the gain was 6, while at
175 Mc. it was 9. By calculation from this
data, the gain at 120 Mc., or 21/2 meters, would
be around 18. The overall amplification for a
four -stage amplifier is approximately the fourth
power of the per -stage figure above. The step up in the antenna coupling impedance is approximately 1.5 to 1. The effective amplification is further increased by the nonlinear operation of the detector. By actual measurement,
the overall effective amplification of the four
stages and detector is 125 at 300 Mc., 93,000
at 200 Mc., and over a million (about 120 db)
at 170 Mc. This should be multiplied by detector conversion efficiency and by the amplification of the intermediate frequency in the following receiver to obtain the amplification
of Mr. Dunmore's complete set -up.

A very versatile phone transmitter, using
the followng tubes:
6L6 -T20

-

T55

- - -

Modulator using:
6C6
76
PP76s
PP6ASs PPTZ2Os
This and 15 other transmitters were
built and tested in our laboratories for
our new Hamanual.
If you _haveá t already sent for
do

resonance of the concentric line coupled stages
should be such as to permit receiving signals
over a band of between 1 per cent and 2 per
cent without retuning. That would mean only
one -half to one megacycle in the five -meter
band, so if five tuned circuits are used, small
tuning condensers or moving plungers will have
to be provided unless one is interested in signals in a narrow part of the band. With only
one or two tuned circuits of the concentric line
type, however, a large part of the band should
be covered without readjustment.

-

it-

-It's

-It's

so today. It's new
complete
different. It sets a new high for rack and

panel type
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850 ELACKHAWK
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With that many stages, the sharpness of

While we covet two -letter calls,

*a

STREET

CHICAGO,

ILL.

countries

have one- letter tags.

STANCOR:
Please send me, free and postpaid my copy of
the new Stancor Hamanual

QSL

CARDS

New,

attractive designs at the low price

of

300 for 1.75

Send $1 00 with order, balance collected C.O.D. WE PAY
THE POSTAGE'. FREE. sample folder sent upon request. TNX
WILBUR PRINTERS Sc. I - 732 Federal St, Chicago, III.
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Sometime ago we opined that WIRE and
KOIL were the only radio parts present in the
broadcast station log. Now, we are corrected
by a ham who says we forgot WIND -essen tial in ham phone stuff.

White Plains, New York's Soundview Ave.
should be the tops as a television QRA.

Dress Up Your Station

ii
W, A,

Z," MAP

lise :il"

x 28"

Fifty Wetter in Parade Dress
[Continued from Page 81]

potential difference between the center tap and
ground. (3) Provide an electrical connection
from the switch frame to chassis ground so if
a switch should short or arc to its frame, you
won't get knocked across the room.
Current to the r.f. supply was taken through
a 9 -wire cable equipped with Jones plugs, while
current to the modulator was taken through a
pair of 6 -wire cables and ordinary speaker
plugs.
A 6 -wire cable and switch box, containing
duplicates of switch 2 and switch 3, was provided for remote operation. These switches
were located as closely together as possible in
order that they might be both turned on with
the thumb and pulled off with the first finger.
Note that this box was grounded through the
wire d.
One knotty problem encountered was how to
operate a pilot light from high voltage. A 3watt Mazda bulb in series with the r.f. power
supply bleeder did the trick.
Taken as a whole, I believe this little rig
well worth copying. At least there have been
presented some very helpful suggestions for
metal -rack enclosed transmitter construction.

A.C. Operated Relays

THE WORLD
FOR ONLY 25c:

A MAP OF

Size: 34" x 28"
Heavy white paper

This is an enlarged reproduction of the W.A.Z.
map which appeared in the DX Department of
the January, 1937, issue of "RADIO ". List of
countries within each zone is also included.
The W.A.Z. plan is the best "yard- stick" yet developed for the measurement of DX achievement.

TWENTY FIVE CENTS
postpaid, anywhere. Canadian postal notes (25c) and
British postal orders (is.) accepted. Five international
postal reply coupons accepted as 25c.

RADIO, LTD.
7460 BEVERLY BLVD.
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Los ANGELES

[Continued from Page 74]

core iron and am building up from that. Whenever it is possible for the amateur to get his
hands on an old starting -relay action, his work
is half done. If care is taken in the work and
proper plans are made before starting out,
any type of circuit or group of circuits can be
controlled with an easily -constructed a.c. -operated, chatter -free relay.

-

HAVE YOU EVER
planned a rig and then found no rack or cabinet that
would fit the job?
Next time this happens, write us,
enclosing a rough sketch. We will quote o price and
give all details of construction.
We manufacture racks, cabinets, panels, shield cans,
chassis, carrying cases, etc.
We have built hundreds of them for amateur, police,
commercial, and other applications.
R. H. LYNCH MFG. CO.
970 Camulos St.
Los Angeles, Calif.

THE BIG

"3"

FOR 1938

The "BI-PUSH"

Bi -Push exciter, or transmitter, is the most
outstanding unit of its kind introduced in 1937. It
was originated by W. W. Smith, Editor of "RADIO"
and brought out in the April issue.
The Bi -Push has a good 40 watts output on 3 bands
(with one crystal) It is being acclaimed by amateurs
the world over. Its popularity will be even greater
in 1938.

This

.

are just a few of the Bi -Push users taken from our files:
W1KPP, W2ECT, W21(IT, W3GGE, W4EFB,
W1EWF,
W4DTU, W4CPT, W5FQH, W6NNR, W6GRL, W6DYG, W6OTR, W6PER,
W6NGA. W6MLG, W6LS, W6CD, W60IS, W6LIP. W6HI, W6AM,
W9YI(H, W9WZ0.
WBJBI, W8BJO, W9YNR.
W7G1<.
WBRGH,
K6OFW. K6MVX, K61<GA, K6KMB, K6MVV, VE3AIU, VESFI,
These

W1GZG,

G6QX.
Bi -Push and

Power Supply
Chassis 10 "x17 "x31/2" With tubes

KIT $41.75

Chassis 5"x17 "x3%.' With tubes

KIT $23.75
33.75

Wired and Tested
Bi -Push (RF portion only)

56.75

Wired and Tested
Power Supply
Chassis

5 "x17

"x3%" With tubes

KIT $18.75
23.75

Wired and Tested

"10 -20" FINAL

"10 -20" is a neat and efficient layout. It is
primarily for 10 and 20 meter operation. Beneath
the deck is mounted the filament transformer, plate
The
and grid tank condensers, bias resistors, etc.
"10 -20" Final makes an ideal companion for the
It is
Bi -Push, or any exciter with similar output.
especially adapted to tubes such as the 35T, 100TH,
808, T -55, RK -37 and RK -38. The Kit includes
four coils for the 10 and 20 meter bands.
The

The "10 -20" Final

Chassis 10"x17 "x33/4" Less tubes

Wired and Tested

-

Kit $32.50
37.50

RT-25A, RT-50A

Amplifier or Modulator
The RT -25A and RT -50A have outputs of 25 watts
and 50 watts respectively. The output transformers
of both are of a universal type, and various voice coil
impedances can be had as well as a 500 ohm line.
For modulating the Bi -Push, a modulation transformer
is provided in place of the output transformer.
RT- 25A -Modulator or Amplifier
KIT $29.50
Chassis 7 "x14 "x71/2" With tubes
44.50
Wired and Tested
RT -50A- Modulator or Amplifier
KIT $42.50
Chassis 9 "x14 "x71 /2" With tubes
57.50
Wired and Tested
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"WHERE HAM SPIRIT PREVAILS"
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Keeping Up With the F.C.C.
{Continued from Page 84]

from Maine to Samoa, and from Alaska to
Porto Rico, comprise approximately three fourths of the radio amateurs of the world.
"The Cairo Conference will, undoubtedly,
give much time and attention to the problems of
amateurs. The United States has been more
notably the defender of the amateur against the
invasion of his particular field than any other
nation in the world and I assure you that our
delegation will stand ready to further defend
them should the need arise at the Cairo ConR. P. T.
ference."
An amendment to Rule 175 makes it necessary for a broadcast station now to announce its
call letters only once in each half-hour period.

The amateur rule has not been amended, however, it stilt being compulsory for hams to announce their call letters once in each fifteen minute period.

The F. C. C. has authorized international
broadcasting on four additional frequencies on
a temporary basis and subject to cancellation at
the discretion of the Commission without advance notice. They are 0550, 11730, 15130,
and 21500 kilocycles.

Open Forum
[Couli,,ued r.,m Pace 12]

day when amateur radio was a spark coil
and helix pastime. Hence, my license is not
written and the dealer still has my transmitter.
And I am not alone.
Like Mr. Wellar, my interest in technical
radio covers several years. For the sake of
my selfishness I would like to see a genuinely
rigorous examination issued, the successful passing of which would earn a license for the purely phone amateur. Then, for the sake of the
dear boys who like to dabble in the dit -dah
business, let this examination stand fully as
rigorous in a technical sense but with the addition of the thirteen w.p.m. clause. In other
words, let the amateur's field of activity be
recognized. Of course such measures would
add "pertaters" to the already thickening soup
in the phone channels, but list a while
have
yet more pow -wow to make.
Mr. Link's viewpoint on proper authoritative
supervision of the amateur bands seems most
commendable, also his suggestion for attaining
such supervision. His suggestion of a $2.50
minimum annual fee for all amateur stations
seems logical enough. It seems also reasonable
enough to expect that anyone who can afford
to operate over 250 watts can as well afford
a

-I

PRES. OF CREI

INSURE YOUR FUTURE!
Start Training Now in

PRACTICAL RADIO ENGINEERING
Do you ever sit down and "look your job in the face "?
Are you satisfied with your present position, or anxious
to get ahead? Today, you can't be satisfied, because
rapid new developments mean Radio wants men only
who are TECHNICALLY TRAINED.

Good Men in Radio -Hove Good Jobs!

But you
is the time to start training!
need more than "good intentions "! You must act now
if you want to get ahead. CREI offers you hometraining that will equip you to keep pace with Radio.

Right now

HEADSET HEADQUARTERS

Present Cannon -Ball
7

Bead this I'fih'I? Book
"A TESTED PLAN FOR A
FUTURE IN RADIO"
Just off the press! 48 pages of interesting focts and illustrations. Describes
CREI courses and your future in Radio.
WRITE FOR YOUR COPY TODAY!
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ENGINEERING
DEPT.

INSTITUTE
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14TH & PARK ROAD, WASHINGTON, D.C.
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Cannon-Ball Headsets
Satisfying folks over 20
years,

will please you.

C. F.

Permits using headsets
on all radios for clear,

private reception.
Write for wiring diagram and complete
details.

CANNON COMPANY
SPRINGWATER, N. Y.
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one cent per watt extra. However, on one
point, Mr. Link, I do take issue. That is, for
my strictly phone activity I do not want to be
limited to a half kilowatt input. I think the
present power limitations are o.k.
And now, while the general discussion is
open, let me add a word that is more original.
Having obtained, purely on technical merits, a
license to operate a strictly phone station and
having become assured of adequate supervision
in our channels -let it become prohibitive for
any amateur phone station to employ anything
but a directional array or beam radiator. Let
it be rotatable to the heart's desire but at all
I do not believe broad times directional.
casting has any place in amateur phone and I
am convinced that there are many who will
agree with me.
So, though I cannot propose to define a
radio Utopia, I do feel that three steps are
needed to improve our amateur conditions and
above all to permit yours truly to get his ticket
and transfer certain hard -earned shekels to the
till of yon merchant in the radio business, viz.
1.- Establish a special phone license
based on thorough technical examination.
Establish an adequate supervisory
program for amateur bands, supported by taxation proportional to power
used.
3.- Require that all modulated amateur
radiation be directional on the 14 and
28 Mc. bands.
H. O. POLAND.
Wilkinsburg, Penna.

"Way Down There"
Hugo, Okla.
Sirs:

Here are a few things that I would like to
get off my chest.
I've been in this thing called "ham radio"
and, before it, "wireless ", since way back in
1912, having had a station on practically since
then with the exception of the time off during
the war.
Up until last year I fought the QRM on
2(1 -meter phone (yes, I can remember five
years ago when you could have a 100% QSO
on 20), and last year I moved down to ten and
[Cow /nut,/ on New Page]
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transmitting capacitors offer you definite savings in two
ways: First, they cost
less to begin with;
second. based on actual service records.
they last longer.
These
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WITH RADIO VALUES

AT LOWEST PRICES
for your FREE copy of the
new 1938 ALLIED Catalog. 164
big pages packed with more thon
12,000 parts; 26 newest Amateur
receivers
National, Hallicrafters, RCA, Hammarlund, Sargent,
etc.; 32 Build- Your -Own kits,
from a Tube set to o 14 Tube
All -Wave Super; 65 new KNIGHT
Radios with Automatic Tuning,
AFC, etc.; P. A. Systems; Test
Instruments; books, tools, etc.
It's Radio's easy -to-read, easy to -shop, easy-to -order -from catalog-write for it today!
Send
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Selected paper and
foil sections. oil impregnated and filled.
Rectangular welded

steel containers.
0 -T terminals.

Also ring -mounted
round and inverted mounted round can
types.

Remember the quality.

Then look at the following typical prices and
compare with others of
corresponding specs.:
V. D.C. Cap.

List

Working Mid. Price
$4.50
2
1000
5.50
2
1500
2000

2

6.00

1

ALLIED RADIO CORP.
e

Popular capacities
and voltages. Conservative ratings.
Ask your jobber for
data. Or write us

direct.

Dept. 14 -A8
833 W. Jackson Blvd., Chicago
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Your
Price
$2.70
3.30
3.60

X
it was swell, but work did not let me get on

very much. This fall, I have just built a new
medium- powered phone job and arranged my
work so that I could be on the air more. What
did I find ? ?? QRM!!! Was I disgusted!
The F.C.C. felt sorry for us and gave us all
the way to 30,000 kc. to mess up; so I went to
29,672 kc., called my head off, and had a few
QSO's. Now that two months are about gone
down there, I'm wondering why the fellows
on the other end of the band, after calling a
CQ, don't listen to the high frequency end. It's
the truth -they seldom do it, and it seems that

Now

-a high-powered The

NEW
Library

now comprises
a revised selec-

tion of books
culled from lat-

est McGraw H i l l publications in t he
radio field.

Radio Engineering Library
-especially selected

by radio specialists of McGraw Hill publications
-to give most complete, dependable coverage of facts
needed by all whose fields are grounded on radio
fundamentals
-available at a special price and terms.
These books cover circuit phenomena, tube theory, net -works,
measurements, and other subjects-give specialized treatments
of all fields of practical design and application. They are books
of recognized position in the literature -books you will refer
to and be referred to often. If you are practical designer, re-

searcher or engineer in any field based on radio, you want
these books for the help they give in hundreds of problems
throughout the whole field of radio engineering.
5 volumes, 3064 pages, 2000 illustrations
1. Glasgow's; PRINCIPLES OF RADIO ENGINEERING
2. Terman's MEASUREMENTS IN RADIO ENGINEERING
3. Chaffee's THEORY OF THERMIONIC VACUUM TUBES
4. Hund's PHENOMENA IN HIGH FREQUENCY SYSTEMS
5. Henny's RADIO ENGINEERING HANDBOOK
10 days' examination. Special price. Monthly payments.
$25.00 worth of books cost you only $23.50 under this offer.
Add these standard works to your library now; pay small
monthly installments, while you use the books.

SEND THIS ON- APPROVAL COUPON
McGraw -Hill Book Co., Inc., 330 W. 42nd St., N.Y.C.
Send me Radio Engineering Library, 5 vols., for 10
days' examination on approval. In 10 days I will send
$2.50, plus few cents postage, and $3.00 monthly till
$23.50 is paid, or return books postpaid. (We pay
postage on orders accompanied by remittance of first
installments.)
Name
Address
City and State

Position
Company
R-1 -31
(Books sent on approval in U. S. and Canada only.)
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the few of us that are down there have a band
all to ourselves. If you want to work someone
on the high end of the band, you had better
call one of the fellows you hear down there.
Seems to me that most of the fellows on ten
today have graduated from 20 and just naturally
like to work a fellow with four other stations
on top of him, in order to feel at home, I
guess. The dx stations are all up on the low
end, and if they would listen some on the extreme high end of the band, they would have a
few more contacts. I have been hearing Z's and
ZE phones R8 to 9 here; have called them continually with no success. We went to the trouble of erecting a beam for South Africa. Believe it or not, I received five listener cards
from "Way Down There" but not a single
QSO! Why don't they listen there? Can you
tell me?
Tonight, I heard a TI calling CQ and put
the beam on him and called. What do you
think happened? He did not get a contact and
called CQ again. After 45 minutes (6 times)
of calling him, I gave up. Why didn't he cover
the whole band?
Three minutes later I contacted another TI
that is on the high end of the band and got
R8, but TI's are not dx for us fives, as they
are about the same distance as you 6 -7's.
Better tell the world that there are a few
hams operating down on the 30 Mc. end of the
10 -meter band.
Another thing is this antenna problem: If
you want to work a variety (and who doesn't)
[Continued on Pug,
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Another Vertical Feeding Arrangement
[Continued f rom Pug,

n}

supported by a large Pyrex thrust insulator at
the bottom end. Actually, the vertical is made
from four sections instead of three; three 10foot sections of pipe are used (the pipe happened to be easily available in 10 -foot lengths
from a local hardware store), connected to each
other by reducing nipples, and on the end of
the three is placed a 3 -foot piece of brass welding rod. Total length, 33 feet.
The bottom piece is 11/2" i.d., the next 10foot one is 1" and the top one is 34" i.d.; the
appropriate reducing fittings are used to couple
them together. The top is capped and the
brass welding rod is welded into the center of
the cap.

,+ :.,:[i
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The vertical is guyed at two places, at the
junction of the first and second section and at
the junction of the second and third. Three
guys are used at both positions. They are
spaced 120° with respect to each other and are
attached to three guying points on the roof.
The feed system, in that it is somewhat different from the conventional, is interesting;
especially so considering the excellent results
obtained.
Two 1/4-wave Q- section matching transformers are used to give the match between the end
of the antenna and the 600 -ohm transmission
line. The impedance is first stepped down by
the four-wire section and then stepped up to the
terminal impedance of the antenna by the second one, the two -wire line.
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If we only could dash around the right corner, we would be sure to find Christmas, prosperity, and television all cuddled up together.
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MICROPHONE COMPANY, Inc., Ltd.
1915 S. Western, Los Angeles, Calif.

G -E Transmitter Capacitors
CAN TAKE IT
EVERY G -E transmitter capacitor will give
reliable service and long life. They are
treated with Pvranol- General Electric's new,
noninflamma1- le, synthetic material hermetically sealed, and leak- tested under vacuum,
assuring permanent operating characteristics,
high dielectric strength, and protection against

-

internal breakdown.
You can mount these capacitors in any position; they are small in size and fireproof
just right for your transmitter.
General Electric puts every capacitor through
a high -voltage test of double-rated voltage.
And we guarantee that you can operate them
continuously at 10 per cent above rated

-

voltage.

GENERAL
Filing Nn.

6)00

Get these capacitors from your dealer. We
shall be glad to send you our bulletin "Radio
Transmitter Capacitors," GEA- 2021A, giving
complete information. Radio Department,
General Electric Company, Schenectady, N. Y.

ELECTRIC
90(I -7H
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56 Megacycles
[Continued from Page 152]

W9UAQ says that his frequency should have
been listed as on 56.672 instead of 56.58 as
given in the December issue, but that he is
probably that broad anyway! However, he is
now using 56.080 in a "beacon" transmitter,
automatically keyed.
W9UAQ "Beacon"

Al Cox, W9UAQ, and Vic. Ruebhausen,
formerly W2HXD but now W9QDA, have
built up a 125 -watt transmitter to be on 56,080
kc., automatically keyed, running continuously.
It may be shut off for a few local contacts with
the 1 kw. rig on 56 -67 Mc. occasionally. At
this time, a vertical antenna is being used with
two half -wave wires in phase for Europe and
the southwest in the mornings, and out of

phase for the northwest and southeast, broadly, in the afternoon and evening. Tone modulation is intended, but may have to be removed
evenings if local QRM is severe. This transmitter is in Oak Park, Illinois, just west of
Chicago.
VE3ADO "Beacon"

Arnold Ely, W8IPD, advises that VE3ADO
will run his transmitter week -day evenings
from 6:30 to 7:00 p.m. e.s.t. until about February 1. A horizontal antenna is used on top
of a 19 -story building in Toronto. The transmitter is a three -stage parallel rod job ending
in a pair of 35T's with 175 watts on their
plates. An 800 -cycle tone modulation is used.
The tape gives the call letters, VE3ADO.
W3DBC Moved

Blair Barghausen, W3DBC, has moved from
Washington, D. C., to a mountain top, U. S.
Airways Station, Curwensville, Pa., 2400 feet
elevation. He will be on the air with 300
watts any day now and is all set to blow holes
in the air.
Sporadic
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PROGRESSIVE
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time wasted experimenting.
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-FREE)
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installed. Only a screw
driver, pliers and soldering
iron needed to assemble it.
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TRANSMITTER MANUAL,
25c from your jobber or
Amateur Press, 333 Throop
Street, Chicago.
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That Wales- Australia Report

VK2NO has received more complete data on
the report of his 56 -Mc. signals by Mr. Cecil
Mellanby of Pwllheli, North Wales. Mellanby

AMPLIFIER

includes everything needed

drilled, with sockets

Again?

TUNER
BUFFER &
FINAL R. F.

-tubes, crystal, meter, etc.

Then, when you're ready to
odd phone or more power,
you keep right on building, without tearing down
what you've got or discarding parts.
Get Ready for DX Contest
The Progressive Ill is now
pushing through QRM all
over the world. You'll want
yours for the big DX Contest. It is built with standard parts, obtainable from
your jobber. Panels and
chassis come completely

E

David Naylor of Cincinnati, Ohio, states ihát
on November 28 at 7:40 p.m., Eastern time, he
heard a weak signal on five meters testing and
signing W1JKI. The receiver was a single
"19" transceiver. This could have been an
"off season" Sporadic E -layer reflection, inasmuch as the December first Bureau of Standards
ionosphere broadcast indicated some Sporadic
E -layer transmission.

EXCITER UNIT
(CRYSTAL

copied several fragments of speech, enough to
indicate that VK2NO was putting 100 watts in
a pair of 35T's and using a rotary beam antenna. Mellanby's receiver is a three -tube regenerative battery set using an r.f. pentode
regenerative detector, with two audio stages. A
large tuning condenser is shunted by a small
15 ltµfd. condenser for band -spread.

OSCILLATOR
& BUFFER)

LOW

PO+el

UNIT

MODULAIOR
U POWER
SUPPLY

-BRII

ON4AU 56 Mc. Schedules
We hear that ON4AU's five -meter transmissions are on 56,080 kc. He is using a t.r.f.

NIGH POWER
UNIT

receiver with acorn tubes and listening for
carriers or c.w.
The chassis mount on
rack or in metal

cabinet.

Australian 561-28 Mc. News

Early in December we received this interesting letter from Don B. Knock, VK2NO, who
is Radio Editor of "The Bulletin."
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"My 56 Mc. c.w. telegraphy got to ZL on
October 23 last, when my automatic transmissions were heard by a Mr. P. A. Morrison, of
7 Essex St., Wellington, New Zealand. His
report is Q4, R5 and his reception checks with
my log.

"Regarding the North Wales report, there
not a shadow of a doubt about it. It checks
with my log faithfully. That F., layer is playing tricks all right. Incidentally, the receiver
used in Wellington by Mr. Morrison, is a
straight r.r.f. three -tube set, and the antenna is
once again a Reinartz circular. The aerial for
transmission at my end this time was different,
being a vertical W8JK flat-top designed for
57 Mc. I was very interested in your long
and complete record of 56 Mc. dx in October
is

O

RADIO.

''I am flat out on 'five' now, with auto c.w.
running for hours in all directions, but will
have to try horizontal polarization for a change,
I think. Have a beauty of a receiver going
now, a t.r.f. job with 956 acorn ganged to
electron coupled 954 detector, followed by a
41 audio. I have a separate triode for interruption when I want supering, but seldom
use it. This receiver is so good that I can
copy harmonics from the 14 Mc. gang all
over the place, and those that are on 28 Mc.
might just as well be on 56 Mc. They have
a wallop on their second harmonic. Incidentally,
Mr. Morrison of Wellington tells me that he
has heard the 56 Mc. harmonic of VK2GU on
phone when he has been working W's on 28
Mc. 28 Mc. is wide open here at night now,
and from 9 p.m. to midnight, Europeans roar
in. At the same time, I can hear VK4UL and
VK5KO- rather unusual conditions.
"My own 56 Mc. dx work now covers the
following: Two-way QSO with VK2ZC in
Newcastle, 70 miles through mountains. Signals logged by VK2DN in Deniliquin, 360
miles distant. These occasions were in June
and July this year. Phone logged by Mellanby
in North Wales November 22, 1936, and now
c.w. logged by Morrison in New Zealand on
October 23, 1937. Am trying hard for long
dx contacts all the time, and have lost hours of
sleep so far."
Kindest regards,
DON B. KNOCK, VK2NO.
August 17 Report

Somehow we get a lot of kick out of publishing corrections to old data, as compared with
a policy of forgetting old errors and leaving
them in print to mislead anyone with a historical interest in things. This one may not
be a correction but more an explanation. We
reported that the 56-Mc. band was open from
Chicago to the East on August 16, 17 and 18.
The report for the 17th was a single one from
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W8QOL, who reported hearing W9CLH in
the morning. His postcard was timed and
dated that afternoon, but he didn't put down
the date of hearing W9CLH. The reception,
therefore, may have been on the 16th, but in
either event the band was open an additional
time because the many other reports for the
16th were for the evening.
Arizona Five -Meter Expedition

"`

On the first Sunday in November, a group
of Arizona five -meter enthusiasts went on a
"mountain top" expedition. In the party were
W6OFU, W6OZM, W6OSD, W6LJP and
W6LYG. The destination was Mt. Mingus, at
the exact center of Arizona. Plans called for
the use of a rotatable antenna pointed in the di" ' ection of various stations in surrounding
states.

The field day started off on schedule. The
gat:g arrived at the tower, where the rig was
to beset up, in a fog. At 3:00 p.m., when the
fog finally lifted, the line thought to be north
and south turned out to be almost due east and

ENJOY

BETTER

RECEPTION NOW

The antenna was then changed, and a
station at Gallup, New Mexico, (200 miles)
was raised on schedule. This was the only contact of any distance, though several were made
in the district.
west!

56 Mc. Test Sked

W8OKC in Shamokin, Pa., plans to run a
series of tests during February at 3 p.m. e.s.t.
daily, using 57.0 Mc. crystal -controlled c.w.
The final amplifier uses a pair of T55's with
450 watts input. Two receivers will be doing
duty when listening for replies.
August Dx Again

Recently we mentioned that W8PTG in
Springfield, Ohio, heard a New York City station on five meters at 4:20 p.m. on August 18.
The operator's name was distinctly heard as
"Marvin ". It now comes out that W2JUW
had just then heard W9CLH in Elgin, then
worked W2IQD who had also heard W9CLH,
and in the course of the QSO had spelled out
his first name, "Marvin ". Well, it all checks.
Even to W9CLH being heard all over the East
at that time.

The Milk Truck Mobile
[Continued from Page 24]
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cago and the Middle West know that the high
frequency end, 58 to 60 Mc., is the most active,
and most of the high power boys are found
there. I was listening on 14 Mc. the other day
and heard a W9 say that he had a five meter
rig running at 800 watts, that almost all the boys
out there worked between 56 and 58 Mc., and
that he seldom listened on the high frequency
end. If most of the gang out there do that,
they will miss out on a lot of dx. Many stations are on the very high end; W1BCR runs
close to a kilowatt on 59,988 kc., and many
others are close to him, though the whole band
is active.

Oscillate and Lire Long
headline.

-a

A 10 -meter crystal vibrates through a distance of 10 -8 centimeter.
and catalog.

The fixed condensers in the average communications type super contain enough tinfoil
to wrap 51 packages of cigarettes
enough
glassine paper to wrap 11 lunches.

-
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The Easiest Uni - Directional Array
(Continued from Pao,

.2,1

tuned out by a stub line attached above the
slip rings, so that through the slip rings and
thence to the transmitter there will be a really
non -resonant line. The effect of a small amount
of standing waves above this stub is negligible.
Furthermore, the stub can be one with a shorted
end, thus providing a potential node where a
permanent lightning ground can be attached.
The required length and point of attachment of
such a stub can be read from the upper graph
on page 703 of Radio Engineering by Terman,
2nd edition.
Results

Since every ham story ends up in a bit of
more or less restrained bragging about performance of the particular brain child described, it
will be only conventional to mention a few of
the operating features of the close -spaced director beam. First of all, there is the remarkable absence of QRM from the backward direction. Secondly, European QSO's indicate that
the lowly 25 watts radiated by this beam put a
signal across the water that more than holds
its own with the average U. S. station on 10
meters, and finally, there has been a most interesting reaction from nearly everyone who
has listened while the beam rotates. Before
such a test it would be "O.K., O.M., go ahead
and,we'll listen" in a tone of voice that means
that they are resigned to this sort of thing and
don't expect anything particular to happen. After letting the beam rotate a few times to average fading out effects, however, they come back
with something like this: "Say, old man, you
sure have got something there and I don't
mean maybe," followed by renewed and real
interest in the plumbing -like arrangement of
dipoles and support.
In conclusion, the writer wishes to admit
that the structures shown in the various photos
might never have been completed but for the
very helpful assistance of Frank South, W3AIR,
and Phil Robinson, W3EUQ, the latter having
done most of the chimney -top work. Unfortunately, and perhaps significantly, just after he
heard of the new mast project, 3EUQ moved
several hundred miles away. But it is hoped
that the new mast will be completed before
3AIR can arrange to leave town too.

During the year ending June 30, 1937, ham
stations came into existence at the rate of 1.6
per day.

-

Dr. Ham Receives Keys.
Recent headline
(Dr. Ham assumed the presidency of Mt. Holyoke College.)
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"For Best Results
Use Jefferson Transformers"
''hose who have had widest radio
experience with receivers, transmitters, amplifiers-know that the transformers used make a big difference
-as Ted Govern confirms.
No. 467-451Transformer for
Jefferson Transformers have beClass B driver
come the recognized standard for those demanding
the highest efficiency and the most reliable service
Get Complete
You can get Jefferson Transformers
Catalog and New
from your Parts Jobber -and if you
Amplifier Circuit
want our complete catalog and manDiagrams- Free.
ual of Amplifier Circuit Diagrams,
just clip and mail the coupon below.

...

JEFFERSON ELECTRIC COMPANY, Bell-

wood, Illinois. Canadian Factory:
535 College Street, Toronto, Ontario.

:EM

's

JEFFERSON
RADIO

TRANSFORMERS
JEFFERSON ELECTRIC COMPANY,

Bellwood, Illinois.
Mail latest catalog 372 -R and your free manual of
new amplifier circuit diagrams to:
Name
Address

City

State
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So here's my headache in a nutshell: there
much QRM for a QSO, and in the clear

is too

Open Forum
[Continued from Page 1681

of stations, don't put up a stationary directive
antenna. If it works as it should, it will spot
your signal way over yonder somewhere and
will be there every time you turn it on but nowhere else. It's a good thing that most of us
can't get a stationary beam to work as it should
we get a few other stations that are out of the
;

conventional pattern. Put up a rotary and put
your signal on the fellow that you call. I put
up a Bruce folded array once and could work
Los Angeles R9. Fellows 100 miles either
side of L. A. got me R2 -3. Wouldn't it be fine
if someone would invent some kind of a white
tracer wave that you could see?
What I've said about beams may not be true
for you fellows that live on the coast, but it
sure is for us fellows that live here in the
Southwest.

WE OFFERSPECIALIZED PERSONAL SERVICE of genuine value that is not available from other jobbers.
TIME SALES of all receivers and transmitters with
terms arranged to suit you and 6% finance charge.
We finance our own paper. TRADE IN your equipment for the down payment.

HARVEY, RCA, RME, Temco transmitters and
Stancor, Progressive, All Star kits on terms. All
amateur apparatus at net prices.

TRADE IN YOUR RECEIVER
All receivers shipped on ten day trial. You need
send but $5.00 with order, balance C.O.D. These
receivers in stock:

RME -69's Complete

1938 Breting 14's
1938 Patterson PR -15
NC8OX and NC81X
NC101 Xs
NC100s

$151.20
108.00
_.._.

88.00
129.00
120.00
179.70
99.00
69.50
29.50
44.50
99.50

HROs
S -16 Super Skyrider
Hallicrafters Sky Challenger S -15
Hallicrafters Sky Buddys
Hallicrafters Sky Chiefs
Hallicrafters Ultra Skyriders S-10.

The 1938

Every order and inquiry is personally attended to
by Robert Henry, W9ARA, an active moteur for
twelve years; graduate E.E. from M. I. T. and
owner of Henry Radio Shop selling amateur supplies for eight years. You can reach me by letter,
telegram, phone call, or visit nearly 24 hours a
day, 365 days o year. Write for any information.

'

HENRY RADIO SHOP
211 -215

North Main Street
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BUTLER, MISSOURI

spaces, the fellows don't seem to ever listen.
Why? Maybe we have two different acting
bands on ten, the first half acting as one, and
the higher half acting as a different band at the
same time. Have any of you fellows noticed
that? Sometimes I think the high end of our
10 -meter band is acting up while the low end
is good for contacts and vice versa.
If I've said too much, and the QRM moves
to the high end of ten -well, I can always move
back down again.
ED HARRIS,

'f hiv SWII,

W5TW.

Problem

Chestnut Hill, Philadelphia.
Sirs:

The letter on page 68 of your October issue from
Harry O. Jones, entitled "SWL on QSLing," has
another side which the s.w.l.'s don't considef.
Why should s.w.l.'s self- appoint themselves as
necessary adjuncts to amateur work? If they wish to
collect cards, let them pay for them as they must for
commercial QSL's. Most amateurs probably would
oblige on receipt of a stamped self- addressed envelope plus 10c in coin: it would not be worth while
for anything less.
I have received as many as a dozen requests in one
month, without even so much as a stamp to cover
return post. Now why should I spend my money on
this racket? It is quite pointless and a definite pest.
Cards cost money, and I expect to use them for what
they were intended -QSL of QSO's.
The s.w.l. is presumptive in believing that just because he hears amateurs phoning, or just because he
has learned enough code to copy call letters, those
stations must send him cards if he asks for them.
Nix, nix! the amateur need feel no such obligation.
When such requests come here they are relegated to
the waste basket.
Answering another of Mr. Jones's allegations, the
amateur doesn't ask for s.w.l reports. Therefore, why
should he bother to announce that he will not reply
to any? The amateur's desire is actual QSO's, and,
if the s.w.l. wants legitimate cards for his wall, let
him study and obtain a ticket and he will find the
percentage of QSL's from QSO's is very high.
Therefore, I suggest that the s.w.l. stay out of the
amateur field unless he is willing to pay his way.
JOHN B. MORGAN, W3QP.

Chula Vista, Calif.
Sirs:

The writing of the following was prompted by the
reading of Harry O. Jones' contribution to the October "Open Forum."
All in all, Harry, your attitude is well taken, and
I don't doubt a minute but what you have voiced the
opinion of a good many of your "fellow sufferers."
As you said, a really conscientious s.w.l. puts himself to considerable trouble "in sending accurate re-

ports of signals heard." Thus far do I agree. However . . ,
You say that you consider it a common courtesy
for a ham receiving your "dpe on sigs hrd" immediately to shoot you back one of his QSL's, or at
least in some way to acknowledge same. Naw, as far
as you and many other s.w.l.'s of your kind are
concerned, I have no doubts whatever that, maintaining "good communications receivers" (maintenance
expense, incidentally, would hardly amount to enough
to be classed as such) like you do, the reports that
you would, therefore, be able to give would be accurate, comprehensive and, no doubt, of some technical
value. And what's more, any real honest -to -gosh ham
is gonna certainly appreciate same as evidenced by the
many replies and QSL's which you have already received, but failed to mention.
You stated further, by way of a solution for both
if those amateurs who do not care
sides, that:
for s.w.l. reports would mention this on their transmissions
Jeepers Creepers, fella! I said before
that I thought your lament was generally well taken;
but this is carrying it a bit too far. I sure don't wish
to seem blunt in the matter, but this applies to all
s.w.l.'s, conscientious and sincere as they may or may
not be: .
"Nobody sez you gotta send out your s.w.l. reports."
Like I said, I honestly believe that any up -andcoming "regular fella" ham really appreciates a good
s.w.l. report, and said such ham will certainly acknowledge same with the return of one of his QSL's.
I often wonder just what percentage of real genuine
QSL's sent to and by hams actually contacted are
ever answered. Even this business of swapping
QSL's, ham to ham, is purely optional. "Common
courtesy" perhaps, hut still optional.
CARL O. Bor-rz, W6FTT.

"...
..."

A Modern, Self- Contained Kw. Phone
[Continued from Page 311

The illustrations indicate the layout of parts
for each chassis. Terminal strips were used for
all medium or low voltage leads to each chassis.
The final tank condenser has a maximum capacity of 50 vgrfd. per section, which is a little
low for 75 meter operation. Theoretically the
plate current to the final amplifier should be
reduced considerably for 75 meter band operation in order to maintain sufficient fly -wheel or
"Q" in the tank circuit of this modulated stage.
This should be done by decreasing the antenna
load, not by lowering the plate voltage. The
final tank coil should be link coupled to an external tuned antenna circuit of any conventional
type.
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We are indebted to the French language for
the word amateur.

WLW radiates ten- thousand kilowatt -hours
during one of its regular broadcast days; enough
soup to keep a pocket flashlight burning continuously for 23 years.
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The Acoustic Corn-

pensator enables you to
lower or raise the response
of the microphone by the
mere flip of the finger.

I

(2) Makes the Velocity
immediately adjustable to
close talking or distant
pickup. (3) Immediately
adjustable to any type of
job or occasion.
MODELS RBHIc. RBMk, with acoustic compensator. Frequency range 40 to 11,000 CPS. Output,
-65 db. Switch, cable connector, 25' of cable.
$42.00 LIST
MODELS RBHn, RBMO, without acoustic compen$42.00 LIST
sator

TWO WAY

COMMUNICATION

List Price

$15

MODELS RAH -RAL, excellent for speech and
music. Reduces feedback. Output, -68 db.
$22.00 LIST
AMPERITE CONTACT MICROPHONE,
for use on all string instruments... 322.00 LIST
AMPERITE "HAND -I- MIKE." smallest velocity
'14

.

Per
Station
Inter -'phones, a hundred uses for amateur-.
broadcasting studios, home, office, garage.
factory. Positive in operation. Any number et
'phones on same line.
Microphone Division

made; used as hand, desk, or stand mike.

$22.00 LIST

Write for new Illustrated Bulletins.
FREE: Window Decal á Window Display;
also new sales helps.

AMPERITE 6).

561 BROADWAY, N. Y.

UNIVERSAL MICROPHONE CO.
424 WARREN LANE, INGLEWOOD, CALIF., U.S.A.

-Nil

MICROPHONE
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Beer Glass Coasters
Charlie Perrine, W6CUH, informs us that
those little composition "coasters ", once designed to support one glass of beer, work very
well as separators for the wires in a four -wire
transmission line. He uses a quarter -wave line
of this type as a Q -type impedance- matching
element between his transmission line and a
half -wave antenna.

CQ! CQ! HI POWER
For

Higher Efficiency and More Radiated Power Use

*
GUARANTEED

SEE

FOR

YOUR
DEALER

ONE YEAR

*

d'.! r.% d' I "ro It
C H N E It
Mfd. by HOLLYWOOD SOUND COMPANY

1.E I

FORT WAYNE,

INDIANA

Another Vertical Feeding Arrangement
[Continued from Page 169)

an assumption must first be made as to the
terminal impedance of the end of the antenna.
Previous experience has indicated that the impedance at the end of a half -wave doublet is
in the vicinity of 2200 ohms. But, since only
one end of the last matching section is connected to the antenna, we must make allowances for this. However, due to the coupling
between the two sides of the last matching
section, it would not be proper to figure the
load into which the section is working as 4400
ohms. Better, some value between these two
extremes should be taken.
In making the calculations for our particular
installation, a compromise value was taken as
2750 ohms; subsequent operation has proven
that our assumption was not far from correct.
(Anyway this value worked out well for the
wire and insulators at hand.)
Now, knowing that the impedance of the
first line section (the one nearest to the antenna) is 600 ohms (no. 12 wire spaced 6 ") ,
and assuming that the terminal impedance of
the antenna is 2750 ohms, we know (using the
familiar Q -bar formula) that 600 ohms is the
geometric mean between 2750 and the impedance at the end of the section. Then, to calculate this impedance:

= \/Z5Zr
VZ. 2750
Z. = 6002/2750 = 130 ohms
ZQ

600

-

Now, the second section, the four -wire line,
[Continued on Page 178)

TRANSOIL
for transmitting

HIGHEST QUALITY

OIL CAPACITORS
Ask for new complete
Transmitting Catalog

describing
TRANSOIL-SOLAREX-TRANSMICA

SOLAR
MFG. CORP.

(SO-g)

599 BROADWAY
NEW YORK CITY

FREE CATALOG
Just published. Everything for the
Amateur. Thousands of parts on
the
leading
amateur receivers,
transmitting and receiving kits,
books, hundreds of new items offered for the first time.
Over
10,000 items.
LOW PRICES
FAST SERVICE
Dependable merchandise at the
right price. Every article GUARANTEED. Orders filled same day
received.
Omaha logical shipping
point west of Mississippi.
Fast
service in any direction.

-

Write Today. Dept. XP
RADIO ACCESSORIES CO.
Omaha, Nebraska
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It's the "phone man's bible' "!

THE

r

"RADIO" TELEPHONY HANDBOOK
Note: copies of the first printing are entitled
"_Amateur Radiotelephony "; the text is the same.

This book has been written expressly for the "phone
man" and the amateur interested in getting on phone.
The art of radiotelephony requires more care, more
equipment, more knowledge than that of radio-

telegraphy.
This clear yet concise work devotes itself particularly
to the intricacies and technicalities peculiar to this
field, and makes them more understandable to the
greater number of experimenters.
A dozen complete transmitters are described from the
tiny, ten -watt size up to one kilowatt. Each has been
laboratory built and tested, then tested on the air.

It is more comprehensive than the radiotelephony
data to be found in any "general" handbook. It is
rapidly becoming the "phone man's bible ". None of
the transmitters described are found in any other work
by "Radio ".
All systems of modulation are covered, also class BC
amplifiers, inverse -feedback systems, modulation
measuring equipment, and the like. Over 100 illustrations show how to construct and adjust all items
descrit.
52 typic
examinat

'uestions for the special -privilege Class A license
ore answered in detail.
The best single investment you can make in your phone
transmitter is represented by the purchase of this book at

SEVENTY -FIVE
IN CONTINENTAL U.S.A.

CENTS

ELSEWHERE, 85c or 3s. 6d.

TECHNICAL PUBLISHERS 1460 BEVERLY BLVD. LOS ANGELES

1

114.1pfu1

flint

A ham in college told us of his safety valve
which limits the amount of time he spends with
ham radio. It seems that his rig is powered by
a vibrator unit driven by one of those diminutive motorcycle storage batteries. The battery
runs down after two hours of operation, and it
takes all night to get it back up with his trickle
charger. So the ham goes back to his studies.

MC=

RELIABLE

CRYSTALS
PRZ

PRX

$2.20
2.20
2.20

$1.85

5 KC

3.5 MC
1.7 MC

±5KC
=5KC

W9JR Y

PETERSEN

1.65
1.65

Mounted, Add $1.00
Order from Your Jobber or Direct

RADIO CO.

EX

W7AHE

COUNCIL BLUFFS, IOWA

former/)

OMAHA CRYSTAL LABS

The Most Complete Callbook
Ever Published
Your QRA is listed
in the latest
edition
The only radio callbook published that lists all
radio amateur stations throughout the entire World.
Also a complete list of high frequency commercial
stations, International abbreviations and amateur prefixes, "Q, R, & T," systems for reporting signals, new
US inspection districts and high frequency time, press
and weather schedules.
Each copy contains a double post card addressed
to the CALLBOOK for use in reporting your new QRA.
We are extremely anxious to publish a callbook that
will be 100% correct and want you to help us by
checking your QRA at once in the latest edition and
advise us of any errors.
PUBLISHED QUARTERLY MARCH, TUNE, SEPTEMBER
AND DECEMBER

Single Copies $1.25

Annual Subscription USA, $4.00

Order your copy today from your local
radio jobber or direct from:

RADIO AMATEUR CALL BOOK, Inc.
606

South
178

Dearborn

Street,

must match this impedance (130 ohms) to the
characteristic impedance of the transmission line
from the transmitter, 600 ohms. Using the
same formula as above:
Zq

UNCONDITIONALLY GUARANTEED
7

[Continued from Page 1'6)

-

Zq- V130x600

PR

POWERFUL

Another Vertical Feeding Arrangement

Chicago.

Illinois

280 ohms.

An impedance of 280 ohms can be obtained
through the use of 1/4 -inch copper tubing
spaced about 11/4 ", or through the use of a
four -wire line. The latter expedient was chosen
in our case. Looking at the chart given by
Madsen in the April, 1937, RADIO, we see that
to obtain this impedance the wire will have to
be spaced 150 times its radius. Using no. 14
wire, radius 0.032 ", the spacing will be 4.8".
The diameter of the circle in which the wires
are mounted will be -\/2 times this or 6.7".
Six pieces of bakelite panel 3/4" wide were cut
to this length, the ends slotted for the transmission line and drilled for the holding wires,
and a hole drilled in the center of each so two
of these pieces could be bolted together to form
a cross. These three crosses were placed as
spacers at each end and at the center of the
four -wire line section.

Our spies report that certain 56 Mc. hounds
recently loaded up their equipment and drove
some ninety miles in heavy Sunday traffic. After
lugging various apparatus up a high hill, then
to the top of a fire tower, setting it up and
erecting an antenna, they discovered that the
modulator and microphone were still reposing
very comfortably on a front veranda back home.
Strange as it may seem, no benefits were derived
other than a lot of fresh air and relaxation.
Well, anyhow, they saw some beautiful country.
(heh heh! They might have used c.w.)

RADIO IN IT'S ENTIRETY!

-

l3 -A"

serves the trade with a err need In radio
complete 160 -page catalog of nationally known
radio receivers, public address, parts, supplies and
equipment. Orders shipped same day received.

BURSTEIN- APPLEBEE COMPANY
1012-14

McGEE ST.

KANSAS CITY. MO.

UP -TO -DATE CATALOG AVAILABLE

.LfüY

ESX

Book Reviews
[Continued from Page 146)

available direct from Hammarlund or from your
favorite jobber.
is

The Capitol Radio Engineering Institute, Washington, D.C., has released its new catalog, "A Tested
Plan for a Future in Practical Radio Engineering."
The booklet, discussing the Institute and the many
home study and residence courses that it offers; is
available to any radioman that aspires to a more general and better founded knowledge of radio engineering.

1!/lrePasageti
MEAT FREE CATALOG
HELPED ME MAIE MY
'

JOB

Calls Heard

Amur

[Continued' from Page 144)
PAOCE; PAOKG; PAOKZ; PK1MF; PK1M0; PY1CI; PY2AK;
PY2BY; PY2FY; PY2HU; PY2KT; PY80G; SM7YC; T15CV;
VK 2ADE; 2ADF; 2ADR;
TI2RC; U1AP; U3BC; U3FB.
2AEZ; 2AFJ; 2AFM; 2BR; 2C1; 2CP; 2DA; 2DG; 2DK; 2IP;
2J0; 2NP; 2NQ; 2RX; 2TZ; 2VA; 2VN; 2XJ; 2ZW; 3EH; 3GP;
3HY; 3IW; 3JX; 3ML; 3NG; 3RJ; 3UX; 3VF; 3VH; 3WY; 3XD;
3ZZ; 4CG; 4EL; 4GK; 4JD; 4KC; 4KX; 4RF;-4RT; 4RY; 4SD;
4UL; 4UR; 4WL; 4WU; 5AW; 5DA; 5FM; SGA; 5HG; 5JB;
5JP; 5LD; 5LL; 5QR; 5WG; 5WC; 5XB; 5ZX; 6AA; 6KB; 6M0;
VP1AA; VP1WB; VP2TG; VP5PZ; VP5TG; VP7NA;
6SA; 7HB.
XE IAA; lAG; 1AK; lAM; IBC; 1CM; 1DA; 1DD;
VP9R.
ZL 1DV; IFE;
1FY; 11M; 2N; 3AR; 3Y. EX8RL; ZE1JN.
1JY; 1MQ; 1QS; 2BM; 2G0; 2GQ; 2HM; 211; 2IW; 2MN; 2PM;
2P0; 20R; 3DJ; 3GR; 3MQ. ZS6S; ZT6Y; ZU6V.

-

-

-

R. J. Petermann, W2FXZ, 85 Beverly Rd.,

Oradell, N. J.

(September

1

to October 3)

14 Mc.
FBRC; FBYI; F3HK; F3MN;
2XL; 2XN; 2UV; 5JM; 5SY; 5VX; 6AV; 6DX;
GM6BM; GM6NV; GM6XI; GM6FB; GM6CV;
HH1L; HH4AS; HA6H; HK3AL; HK5FL; H160; J2EE; LU4DJD;
K5AA; ON3ANV; ON4IF; ON4RV; ON4RX; ON4SK; ON4SAU;
0E7EJ; PY2AC; PY2HM; PAOEV; PAOEB; PAOON; SV1RX;
VK 2AEZ; 2BR; 2DA; 2DG; 2DG; 2HZ;
SPINN; U1AD.
241; 20E; 200; 2TF; 2XT; 3BG; 3EG; 3HE; 3HF; 3JK; 3MR;
3PA; 3PE; 3QR; 3SE; 3VF; 3VU; 3XP; 3XU; 31C; 4GJ; 4TK;
VP5AC; VP5PZ; YU7DM; YR5HC; ZL1CH;
5FL; 5JS; 6MW.
ZL4GM.

CX1BG; D4DLG;

2FT; 2LB;
-G
6KS; 6MK; 6UX.

D4GKF; FSAB;

-

Dr. Tug. Mario Santangeli,
Milano, Italy
14
W

BUY

FROM

BETTER PRICES

THE

WORLD'S LARGEST
BETTER SERVICE

RADIO

SUPPLY
BIGGER STOCKS

HOUSE

IUSED to be a ship's radio operator on a coastwise freighter. that's how I got to know Wholesale Radio. We couldn't afford io take chances
with equipment out there on the deep. Every
radio part had to be the best. It had to be proven.
We couldn't afford to pay big prices for parts,
either. That was eight years ago. I'm a landlubber today, but the old lob is still my hobby.
Maybe that's because Wholesale prices are so
low I can still have the best equipment and foot
the bills myself.

EVERY NATIONALLY

ADVERTISED LINE

AT BIG SAVINGS

I1 ER.

Mc. phone

2IXY; 2SYY; 3A11; 3CRG; 3PAM; 3SAM; 4DC4; 6ICH.

28 Mc. phone
W1000: W1IXT.

UJROLESflLE

11111110

SERVICE

C0:

14 Mc.

NEW YORK, N.Y. CHICAGO, ILL. ATLANTA, GA.

W
1ADM; 1AFB; 1APU; 1AXA; 1BFT; 1BGY; 1BZ; 1CGM;
JCGY; 1CH; 1040; IDBG; 1DHE; 1DJA; 1DUK; 1DUJ; 1DZE;
1EAQ; lET; 1EVE; lEWD; lEYY; 1EX; 1FAU; 1FTR; 1FUY;
1GKJ; 1HER; 1HIC; IHM; 1IBL; lICI; 11GR; 1ISX; 1IWC;

WHOLESALE RADIO SERVICE CO., INC.
100 SIXTH AVENUE, NEW YORK, N. Y.

1IXE; 1IZY; 1JDE; 1JLT; 1JLY; 1JVX; 1LZ; IMP; INA; IPL;
1SZ; 171; 2ADP; 2AGW; 2AHC; 2AIR; 2Á1W; 2ALB; 2ALD;,.
2ALK; 2ALO; 2ARB; 2AWF; 2BCK; 2BEF; 2BHW; 2BHZ; 2BNX;
2BYK; 2CJM; 2CMX; 2CTC; 2CTO; 2CUQ; 2DJB; 2DJT; 2DNU;
2DOE; 2DSB; 20X0; 2EMJ; 2EWD; 2FOH; 2GRA; 2GUD; 2GUM;
2GUX; 2GVR; 2GYM; 2HFP; 2HHF; 2HVM; 2HXT; 210P; 2IUV;
21Y0; 2KL; 2JAB; 2JNO; 2JT; 2L1; 2MJ; 20A; 20C; 2SE; 2UK;
2ZA; 3AIU; 3ANH; 3ANS; 3ANZ; 3APJ; 3BAL; 3BDI; 3BEK;
3BEN; 3BLI; 3BQP; 3BSB; 3BSY; 3BXG; 3BZ; 3CDQ; 3CGV;
3CHE; 3CUB; 3DAJ; 3DAL; 3DMQ; 3DYS; 3ECS; 3EGN ;3EIL;
3EMM; 3ENX: 3EV; 3EVT; 3EYS; 3FDJ; 3FGJ; 3FKK; 3FQP;
3FRE; 3FWH; 3GAD; 3GAP; 3GEH; 3GIP; 3GMS; 3GRP; 3PC;
3UVA; 4AEL; 4AGB; 4AGI; 4411; 4AQU; 4BWZ; 4CBY; 4CPZ;
OCRA; 4CZS; 4CZS; 4DCZ; 4DQH; 4DQX; 4DV; 4DYB; 4DZO;

100 SIXTH AVENUF
BOSTON, MASS.

Rush FREE 1938

901 W. JACKSON BLVD. 765 PEACHTREE STREET
Y'.
NEWARK, N.J.
JAMAICA, L. I.
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4DZS; 41D; 4LX; 4NC; 4NN; 4T0; 4YC; 4YCW; 4ZS;

Zso Serve You

BETTER
MOVING TO NEW
AND LARGER QUARTERS

-

After February 1, 1938
our new address

28 Mc.

NEWARK ELECTRIC CO.

W

323 W. MADISON STREET
CHICAGO, ILL.

With a larger and more complete line of
Amateur Equipment
Sets and parts on
time.
National Sets
HRO, NC -100,

-

-

NC-100X, NC-101X, NC-80 and NC -81X.

Hallicrafter's

RME -69.

-

4ZH;
5BXN; 5DEW; 5DM; 5EHM; 5EKK; 5FNA; 5FYN; 5HJT; SJC;
5VV; 6AM; 6AZS; 6BAM; 6CD; 6CDQ; 6CQI; 6CXW; 6EW;
6F0Y; 6GRB; 6GRL; 6GRX; 6HJT; 6JBO; 6JCH; 6JKH; 6JJA;
6JWT; 6KQH; 6KRI; 6KUT; 6KWA; 6LAC; 6LKO; 6LYM; 6LWP;
6MHH; 6MUO; 6MYS; 6NSA; 6PZL; 7AMQ; 7AMX; 7AVR;
7AYJ; 7BAC; 7BD; 7BVI; 7BYW; 7EK; 7FWD; 7LEC; 8AAT;
BARD; 8AV; 8BAI; SBDY; SBLP; 8BNX; SBQJ; 8871; SCDV;
8CLM; BCJJ; BCMB; SCOK; SDAE; 8DGP; SDLT; 8DML; BDOD;
BDQU; UMW; 8FCB; 8FJN; SGHN; BGWT; SITYC; BHWE; SIIL;
810T; SKCM; 8K0; SJDB; SJFC; SJFN; BJIN; SLAP; BLCN;
BLEC; SLIR; SLUQ; SLZK; SMAH; SMCY; SMQ; SMTY; SNIK;
8NUY; SNV; 80KC; SOQF; 80T0; BQDU; BQMY; STOE; 9AFN;
9AFO; 9AGM; 9ARL; 9BPU; 9CWW; 9DGT; 9DMA; 9DNP; 9EH;
9EZW; 9FDO; 9FS; 9FYY; 9HFJ; 9HXM; 9KYU; 9JFB; 9LKI;
9LJU; 9MV; 9MWH; 9NST; 9PLM; 9PSQ; 9PST; 9PV; 9RCQ;
9RH; 9SZQ; 9TB; 9TP1; 9UM; 9U0X; 7USZ; 9UTT; 9UYF;
9VIN; 9VQW; 9WKS. K5AA; LU2AX; PY2DN; VE1AX; VE1EC;
VE2AX; VE2BK; VE3JT; VE3QH; VE4RO; VK2FM; VK3AH;
VK3JT; VK4LE; VK4RX; VK5XJ; YV5AA.
IL 1CC; 1BC;
1DA; 1DM; 1FE 1JY; 1LM; 2CW; 2FA; 211; 2MV; 3AX; 3TR;
4AF; 4A0.

Sky

Buddy,

1ADM; lAS; 1BUX; 1CGM; 1CGY; IDA; 1DFR; 1DZB;
1DZE; 1EWD; 1GDY; 1JIZ; IME; 1SZ; 1TH; 1TR; 1TW; 1TWH;
1213; 2A0G; 2AUT; 2BHZ; 2BQK; 2CBO; 2CDL; 2CHE; 2CPA;
2CT0; 2DSB; 2DTB; 2FHI; 2GUM; 2HYT; 2UME; 2MB; 2ZA;
3AIR; 3AXU; 3DDX; 3EMM; 3EVT; 3FKK; 3FQP; 3KT; 3MWY;
3PC; 4AH; 4AUU; 4EDQ; 4YC; 5WW; 6IHT; BANB; SCYT;
SDMK; 8DYE; SFJN; BHRD; SKKM; SIFD; BIIL; 810T; SIWG;
SJFC; SJMP; SLDA; SLEC; BLUQ; SMWY; SNJP; 80K; SOKC;
BQDU; SQY; 9A.DN; 9ARL; 9CVI; 9611; 9KA; 9IWX; 9JDD;
9LDL; 9LQE; 9MXW; 9PST; 9PWZ; 9TJF; 9TPF; 9TPI; 9UHM;
PY2AC; VE3KF.

Joe Da Vanza, W2KHR, 100 West 94 St.,
New York City
(28 Mc. band during October)
(28 Mc. c.w.)

Sky Chief, Challenger, SX -16 and SX -17.
RCA-11l, Hammarlund, Super Pro and

TK,

IN, G5BP, PP, GM6XI, GW6MS, PAOAZ,
FSRR, KA1SP, ZL4AK.
GECO,

others.

D4QET,

(28 Mc. phone)
G2KU,

A few of our famous Newark Oil
Filled and Oil Impregnated Filter
Condensers left. Order now before
they are all gone.
2 mfd., 2000 V. DC,
47/8x31/8x1 yz, 11/4
3

Dx
lbs -$1.50

mfd., 1250 V. DC,
31/4x31/4X11/4,

8

11/4 lbs.

mfd., 2000 V. DC.
5x3y8x31/z, 23/4 lbs

$1.25
2.75

4.4 mfd., 1500 V. DC,
5x31/4x13/4,

17/8

lbs....

1.75

Write for our new catalogue.

NEWARK ELECTRIC CO.
DEPT.

R

-

IT,

VM, G5VM, OJ, CY, BY, WP, KH, BM,
BP,
NL, 6601, WU, BW,
DH,
VX, GS, GO, HL, LC,
GSSA, GM6RG, GM8CN, GW2UL,
GW5TW, F2HL, HM, KH,
F8KI, LX, LZ, QD, VO1J, VO3X, PAOWN, AZ, ZS6AJ, ZS6P,
ZS6J, ZT2G, ZU6P, ZU6E, ZE1JR, ON4FE,
HC, OH1MP,
VK2GU,.ABJ, K4EPO, FIG, EZR, SA, K5AT, K6MVV, MVX,
K7PQ, CO2SE, WM, OK, C060M, 1117G, OK3VA, VP5BY,
SP1HH, VE4AW, BD, JW, SR.
CO,

[Continued from Page 143]

More About 40

W6LIF in Palms, Calif., has been on 40 a long
time and reminds us not to pass over some of the
fones in the 40 -meter band. They are not all Mexican,
hut many of them are in South America. The other
night he heard a fone station calling a "CQ dx" and
it turned out to be LU2CA. W6LIF raised him on
c.w. and then the LU changed to c.w. His frequency
was around 7298 kc. and the time worked was 5:30
p.m. p.s.t. LIF picked up a couple of dx stations and
their frequencies from VE3AEJ. I1EC, 7297; OK1BC,
7180. How about it gang . . let's have more frequencies of 40-meter dx stations.
.

226 WEST MADISON STREET
Until February 1, 19381

CHICAGO, ILL.

Howland, Jarvis and Baker Islands

W6LYM, Norol Evans, the celebrated orange
grower, breezed in and passed some swell info along
[Continued on Page 182]
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Reducing Phone QRM
[Continued from Page 66)

ever, as pointed out above, the selectivity falls
short of what we are looking for in our search
for something that will dig intelligible signals
out of the crowded amateur phone bands. We
don't want more amplification hence we do not
add more i.f. stages to increase the selectivity.
We can use two transformers between each pair
of tubes. This, however, is far from ideal.
Aligning such an amplifier is quite a feat, and
the expense of the extra transformers is considerable.
Suppose, instead of adding more transformers, we improve the ones used, and then give
the last of the three transformers a high impedance to work into, something that will not
ruin the selectivity of the last transformer.
;

After considerable experimentation and re-

search, i.f. transformers with a "Q" of 205 have
been developed and placed on the market. Let's
use them. The diode second detector is forsaken for the "infinite impedance" linear second detector that is becoming popular. The
results are surprising. With nothing unusual
about the i.f, amplifier except the exceptionally
high "Q" of the i.f. transformers and the incorporation of the infinite impedance second
detector, the rejectivity is 1000 times at 2.5 kc.
off resonance, and 10,000 times at 7.5 kc. off
resonance. The curve possesses a 3 kc. band
width nose, showing a sufficiently wide flat top
for intelligible speech reception. Thus, without resort to any trick schemes or large outlay
of extra components, we have obtained the 3 kc.
bandpass which we were so anxious to obtain.
Such an i.f. amplifier, with the addition of a
crystal filter for c.w. reception, and a means
(there are several easily adaptable ones) of
broadening the nose for broadcast or high fidelity broadcast, for amateur phone reception,
and for single signal c.w. reception.

u3Lmml

29,999,000

per

second and stí« mighty active"
This powerful 10 -meter
crystal is ONLY ONE of the
latest Monitor developments.

MONITOR

If YOU are looking for a
reliable Crystal at a price
that all can afford, get acquainted with your Monitor
dealer.

FREQUENCY CONTROL
SERIAL NUMBER

5280

new descriptive bulletin,
complete with valuable radio
data, will be off the press in
January. Write for your copy.
A

MONITOR PIEZO PRODUCTS CO.
2802

West Avenue

32,

Los

Angeles, California
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less it had at least six little red ants in it, the
ants getting into the sugar first.
So, if I ever pass the Statue of Liberty again,
the old girl will have to turn around and wave
at me.

The Story of EL2A
[Continued from Pay

Its)

ant, rat, cockroach and mosquito is present
in Liberia, along with some unknown ones.
Copying messages on a typewriter with malaria
mosquitoes chewing one's ankles and bugs by
the hundreds trying to get inside one's shirt
is enough to drive one mad. As a matter
of fact, a cup of coffee did not taste right un-

fTRIMM

Presents

the

TRIMM COMMERCIAL
HEADSET
Like its companion, Trimm Featherweight, the Trimm
Commercial is destined to become the standard
by
which other headsets are compared.
Especially suited to the discriminating amateur
built to more exacting requirements- provides a new
high in sensitivity, service and clarity of sound.
Write today for catalog R -2

-

TRIMM RADIO MANUFACTURING COMPANY
1770 W. Berteau Avenue

Bahr/

ta

Bad

Chicago, Illinois

Oauh. Gwpt. ..

Cathode -Ray Television
TELEVISION
CATHODE RAYS
ARTHUR H.HALLORAN

Year
SUPPLEMENTARY
"

SERVILE.. ßacbdd
without extoa ChaAyt

Receiver

for the home!
-a

Just released
brand new 48
page Supplement to "TELEVISION
WITH CATHODE RAYS ". This new
supplement tells how to build your
own low -cost cathode -ray television
receiver for the home. The receiver
was designed by Frank C. Jones;
the Supplement is by Arthur H.

Halloran, author of the complete
book. This new supplement is worth
its weight in gold to the television minded experimenter. It comes with
each complete book you buy. Order

Dx
[Continued from Page 180)

for "youse guys ". Usually, Norol is a c.w. man but
then too, he gets out of the ordinary sometimes and
goes over to phone. This time he was out of the
ordinary, and while QSO a K6 he squeezed this information out of him. K6BAZ, Kenny King, is now
located on Howland Island. He will be there for a
few months yet, but at present he is off the air due
to being "out of gas". The gas generator he is using
is on the equipment of the expedition and until the
next Coast Guard cutter arrives, he will do no ham ing. When he is on, which may be by the time
you read this, he will be on the high frequency of
the 14 Mc. c.w. band, and the high frequency end of
the phone band.
K6OGD is an active ham on Jarvis Island and is
c.w. only, 20 and 40. There they are fellows, go
get 'em
they should add a couple of new countries for most of you.

...

G2YL Writes

Following is a report from Nelly Corry, G2YL, on
28 Mc. activity. This article, which appears in the
November and December issues of the T. and R.
Bulletin, covers a period from October to December
and a stdy of it should prove very interesting to
most of you. Here it is:
Two years have now elapsed since VK and W signals first broke through on "ten ", and it is remarkable that, taking into consideration the enormous
increase in activity, conditions during the past month
were not very appreciably superior to those of October,
1935.
Signals were heard from 47 countries in all
continents and plenty of dx was worked, particularly
week
at
-ends, but there was usually very little to he
heard before 11:00 or after 19.30 g.m.t., and on a
few days conditions were definitely poor.
Nineteen Australians in VK2, 3, 4 and 5 were re-

BAMBOO FOR

ANTINs

"TELEVISION WITH CATHODE
RAYS," complete with all supplements NOW.
Immediate delivery.

Strong, Flexible and Extremely Light Weight.
Fulfills every requirement for any type Aerial.

List Price -- $2.75 Per Copy

Furnished in suitable sizes to give any length
desired.

For Sale by

Write for complete dota and prices.

RADIO, LTD.

7460 Beverly Boulevard
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Los Angeles,

California

CONTINENTAL BAMBOO WORKS
179 N. Wells Street

Chicago, Illinois

ZL3AB in November. G6DH worked ZL3AS at 09.30

ported, the greatest number being active at week -ends
during the VK /ZL contest periods. G2XC heard them

g.m.t. on November

VU2AU Most Consistent
VU2AU was the most consistent Asiatic station and
had many G QSO's on 'phone and c.w. Others
worked were J3FJ, U9AV, U9AW, U9MI, U9ML,
VU2AN and VU2CQ. G2DH reports hearing
"HS1BC ", S8 at 18.00 g.m.t. on September 28, but
probably this was a bogus call. VS1AA reported m
October 8 that he had worked D, G, GM, PA, VK2,
3, 5, VS7, VU, W2, ZE, ZSI and 6 between Septemher 19 and October 3, since when conditions had
fallen off somewhat, only an otcassional signal being
heard. VS2AK is also active now and has worked
VK and K6.
Over 20 different African stations were heard, in
CN, FA, FQ8, SU, ZE and ZSI, 2, 3, S and 6, and
G2XC made first contact with ST2CM at 09.10 g.m.t.
on October 29. Of the South Africans, ZS1AH was
the most often heard, and there were five Southern
Rhodesians audible on the band, viz., ZEIJJ, 1JN,
1JU, IJR and 1JY, the two last using telephony.
North American signals were heard from all W
and VE districts and VO4C, and innumerable West
Coast stations worked G on 'phone and c.w. The
only South Americans reported were LU3DH, LU5AN.
LU7AZ, PYIBR, PY2AC and HI7G who was worked
on 'phone by G6DH. Signals from Central America
and the West Indies included HR4AF, K4EIL, K4EJG,
K5AC, K5AG, K5AY, TI2FG, VP2AT and VP6YB.
G2TK made the first contact with HR4AF, who is a
genuine but unlicensed Honduras station, on October
6, and G6DH had a 'phone QSO with TI2FG.
23 European Countries Logged
Stations in 23 European countries were logged during the month and a good many G's added to their
totals of "countries worked on ten" by contacts with
CTIKH, ESSD or TF5C. G6DH answered the "See kewten mittafone" of U3FB and had what is believed
to be the first 'phone QSO with a Russian on this
band. G2XC logged 37 different G's, and stations
in all parts of the country reported hearing "distant

G's regularly."

Receive Trophies

Congratulations to D. W. Heightman, G6DH, and
T. A. Iserbyt, BRS 25, who have been awarded the
Powditch 28 Mc. transmitting and receiving trophies
for 1938. G6DH is still far the most indefatigable

worker on the band and finds time to keep numerous
graphs as well as to make plenty of dx contacts daily.
BRS 25 has probably done more listening on "ten"
than any other receiving station as he started in October, 1928, kept it up through the lean years of sunspot minimum, and is still hard at it!
November started off with excellent conditions, but
by the end of the month they had deteriorated considerably, dx signals being weaker and less consistent,
and the band going dead comparatively early in the
evenings. This corresponds exactly with conditions at
the same time last year, and we shall probably have
to wait till February before there is any definite improvement. During the month signals were heard
from 46 different countries, and 2 new ones have been
worked, both on 'phone. viz. VP6YB, QSO by G6LK
on October 22 at 15.30 g.m.t., and YV5AK, QSO by
G6DH on November 19 at 09.30 g.m.t., and by
G6YR on the 21st.
Ship stations now using 28 Mc. include OH3NQP,
S. S. "Maria Thorden ", trading between Finland and
U.S.A. ; "W6BOY Mobile ", bound for Florida from
Newfoundland when last heard, and "CZ7G" heard
by G5BM giving his QRA as "Ship off Labrador ".

Australians Heard
Australian stations were heard throughout the
month, and on November 1 G2XC worked 7 in succession. Those active included VK2ADE, 2GU, 2HZ,
2RA, 2TI, 2UD, 3CP, 3YP, 4RY, 4WH, 5FM, 5HG,

16.

In Asia the three active stations were joined by
VU2FV, and other stations were J3FJ, worked by
G2XC on November 14 ; PK3BM, worked by G2TK
and G6YL, and U9AV, U9ML in Siberia. African
[Continued on Next Page]

at times from 07.30 to 14.30 g.m.t., and on September
9 worked four stations in 35 minutes. VK5KO, in
the course of an hour's ragchew with G6YL on October 15, said he had had 130 Europeans QSO's since
September 12, and over 1000 W QSO's this year.
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WITH MANY NEW PRODUCTS
INSULATED SCRULOK PIN TIP
No. 412 Small, compact yet has till
the feat tires of old styles. Handle of

phruulir resin. Black, red, green, yellow.

1

5/10" overall.

ea. 12c
Bakelite Pencil Type Test
Nit. 41)8.
Leads, needlepoint prod and phone tip
with Srmink.
ea. $1.50
List price
BANANA TYPE INSULATED PLUG
Na. 401. Features the Srtvlok sot derle.s rouvert ion and non-collapsible
Itirnitarh ping. lilaek, red, green, yel+4".
low. Mend!
ea. 15c
List price
Feat Ires needlepoint. iMs.
:ou. 417.
Fa
handle.
ITS
Soldei less phenolic
ltitnhnrh Srrulnk principle.
mou.
List Price

I

Red anti black only.
List

Lot

-III.

No.

4" laug.

ea. 20c
Price
Sauer as above only 5" long.
ea. 25c
e

Balu'lite pencil type test

prod. Se tdal,, 6" lung.
ea. 50e
List price
No. 410. l'hrunlir resin standard sol derless pin -tip, test prod, 4" long.

ea. 20e
CONE STANDOFF INSULATORS
In a complete range of heights. Made
of high grade ceramic.
List
Heights
No.

List price

so"

i"
I"

10e
15e
20e

1%"

20e

430
431
31.I

4

,J
I

25c
25c
5de

1%z"
,>

y4r

2a3ÿ"

BIG FREE CATALOG OF 3000 ITEMS
Lists these and many other every day needs.

5KO, and 5YM, and another signal from the same
continental division was K6MVV, heard by G6DH.
BRS 1173 heard ZL1HY on October 10, G2XC
worked ZL2AL on October 30, and G6YL heard
ZL2AL, ZL3AS, ZL3DJ at the end of October, and
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111JY]FR'S
GLiDIE
Where to Roy It
CALIFORNIA -San Francisco
I.

S. COHEN'S, Ltd.
1025 Market

ILLINOIS

Street

- Chicago

CHICAGO RADIO
APPARATUS CO., Inc.

PARTS REQUIRED FOR BUILDING
EQUIPMENT SHOWN IN THIS ISSUE
The parts listed are the components of the models

built by the author or

by

"Radio's" Laboratory staff.

Other parts of equal merit and equivalent electrical

characteristics usually may be substituted without

materially affecting the performance of the unit.

Established 1921
415 SOUTH DEARBORN STREET
(Near Van Buren Street)

SUPPLIES FOR THE SHORT
WAVE FAN AND RADIO AMATEUR
QUOTATIONS FREELY GIVEN ON
ANY KIT OR LAYOUT
ALL

Short Wave Receivers Taken in Trade
Get our low prices

IOWA -Sioux City

A.C. OPERATED RELAYS
Silver strip for the making of low- resistance contacts
may be obtained from the Calkins Co., 934 S. Main
Street, Los Angeles. Chemical supply houses in other
cities will undoubtedly also be able to supply strip
silver.

WARREN ELECTRIC CO.
647 -655

Water Street

A

MASSACHUSETTS-Boston

RADIO SHACK CORP.
Brattle Street

46

MASSACHUSETTS-Boston

BRATTLE RADIO CO.
42 Brattle Street
NEW YORK-New York City

DE LUXE SUPERHET

All tubular by -pass condensers -Aerovox 484.
All mica by -pass condensers -Aerovox 1468.
Filter condensers- Aerovox PM -5, GM -8.
Cathode by- passes- Aerovox PR25.
TR,-General Transformer 2209.
TR.-General Transformer 1685.
TR,:- General Transformer 1686.
C,, 2, 1 -Radio Condenser Co. variable.
Resistors -Continental Insulated.

TERMINAL RADIO CO.
81

Cortlandt Street

NORTH CAROLINA-Asheville

FRECK RADIO AND SUPPLY CO.
38 Biltmore Avenue

Fixed Condensers -Aerovox 1467 and Cornell -

Dubilier 1W
C, -Bud 902
C,, 8, 9, m--- Hammarlund

TEXAS -Dallas

SOUTHWEST RADIO SUPPLY
1905

COMPACT CRYSTAL CONTROL

Commerce Street

MEX

CH-Bud 913
C,2- -- Aerovox MM50 10

µtd.
186

Resistors -Aerovox
RFC, -Bud 920 choke
RFC,,
Ohmite h.f.
Z -1
CH- Thordarson 74C29
Thordarson 23A57
Dials -Bud 711
Bliley
28 -Mc. crystals
HF-2 or Monitor C B

a-

T-

-

I17

1ZA D I O
ISSUES 215 TO 224

-r

A.

R. R. L.

(see also Editorials)
Broadcast Program for Amateurs
Write Your Director

May, 58
May, 9

Antennas, Feeders, and Mosts
(See also Ultra High Frequencies)
A Section at a Time -Brokaw

Apr., 54
Antenna Gain without Horizontal Directivity
Conklin
May, 52
Applying the Multi -wire Line to the Q
Antenna
Apr., 70
Are You a Worm Warmer ? McLaughlin- -- -July, 69
By Popular Demand-Kraus
June, 10
Concentric Line Antenna
Nov., 56
Erecting a Bruce Folded Array-Harkins
July, 51
Extension Ladder Mast -Goetz
Oct., 42
Feeder and Transmission Line Data
Jan., 86
Feeding the Push Button Antenna with a
Concentric Line
July, 15
Flat-Top Beam -Kraus
Mar., 56
Flat-Top Beam-Kraus
Apr., 67
Flat-Top Beam -Kraus
June, 10
Flat-Top Beam Notes
July, 14
Flop -Over Beam
Nov., 16
Good Word for the "Veé'-Conklin
Feb., 16
Horizontal Rhombics, Their Proper Adjustment -Moore and Johnson
Nov., 56; Dec., 71
How High Is "Up "?
Jan., 49
Impedance Measurements with a Matching
Stub- W/hitmer
Nov., 51
Inexpensive Vertical Steel Radiator-Trego -- __May, 40
Joining 2 "x2 "s- W/8HIG
Apr., 81
Light, Inexpensive, " Multiband" Feeders
Claiborne
Jan., 149
Lines and Load
July, 83
Long Antenna Data
Jan., 86
Magnetic Variation from True North
Ontiveros
May, 19
Matched Impedance "J" Antenna System
-Hawkins
Apr., 40
More about the Signal Squisher
Nov. 83
Multiple Unit Steerable Antenna
Oct., 49
Multi -wire Lines and Matching Sections
-Madsen
Apr., 66
?5 -Foot Tower of W6FNK
Jan., 16
No More Towers-Lyon
Mar., 78, May, 78
'ovel Two -Band Antenna
Jan., 126
$100 Sky Wire, or QRO?
Jan., 35
Postscript on Dural
Feb., 42
Push Button Antenna Directivity- Dawley._June, 56
Raising a Flexible Mast
Nov., 54
R..ising the Antenna (Power)
June, 95
Re Tower in L. A. Johnson
May, 78
Reinartz "Squirrel Cage" Beam (picture) - Mar., 8
Rotary Flat -Top Beams -Kraus
Dec., 11
790 -Kc. Design
Nov., 86
70 -Foot Skyhook Jensen
Nov., 54
"Short Legged Vee "-W/9FM
Feb., 95

-

Signal Squisher -Smith
Apr.,
Signal Squisher Notes
June,
Signal Squisher Suggestions
May,
Simplest Universal Antenna Coupler -Smith July,
Simplified Adjustment of the "Q" Antenna
System Jayenay
Apr.,
66 -Foot Vertical Duralumin Radiator
-Conklin
Jan., 76, May,
Surveying an Antenna Location-Stafford
Dec.,
Ten Cents Per Foot -Mundt
Feb.,
3.5 -Mc. Dx-Magee
Feb.,
To the Rescue-- Backus
May,
Tuned Receiving Antennas -- Whiteman
Feb.,
28 -Mc. Rotatable Array-Hadfield
Feb.,
Twisted -Pair Termination Kink-W9NBE_.._Feb.,
U.H.F. Concentric -Line Feeders-Conklin
Feb.,
"Vee" versus Diamond -W/9FM
Feb.,
What, No Ground Wave?
July,

-

53

70
16
20
16
59
23
45
38

78
38

54
53

24
92
25

-

-

-

-

Book Reviews and Catalogs
Advanced Disc Recording
Allied Radio Catalog
Amateur Radiotelephony-Jones
Automatic Frequency Control Systems

-Rider

Constant Current Charts-Eirnac
Cornell -Dubilier Catalog
Experimental Radio
Guide to Amateur Radio- Clarricoats
Hamanual -Stancor
Hammarlund Catalog
Interference Elimination Booklet
International Broadcast and Sound
Engineer -Bernaert
Jefferson Electric Catalog
Jefferson Electric Catalog
Microphone Data Sheets -Shure
New Literature and Catalogs
Radio Amateur's Handbook-A. R. R. L
Radio Engineering-Terman
Radio Service Encyclopedia
Receiving Tube Manual-RCA
Second Braille Handbook
Sound Products Catalog -RCA
Supreme Instruments Catalog
Television, Volume II -RCA
Television Cyclopedia- Wilts
Television Supplement -Halloran
Test Instrument Manual -Supreme
Tube Complement Book -Sylvania
Volume Control Guide -/RC

Dec., 74
Oct., 69
June, 93
Dec.,
Oct.,
Nov.,
Dec.,
Oct.,
Oct.,
Mar.,
May,

74
92
72

74
69
69
87
94

Nov., 73
Oct., 69
Nov., 72
Feb., 40

June, 90
Feb., 93

Nov., 72,
Mar., 14
Mar., 85
Feb., 42

Nov.,
Oct.,
Dec.,
Oct.,
June,
Mar.,
Dec.,
Apr.,

72
69

74
69
92
88

74
89

Calls Heard
Calls Heard, Jan., 50; Feb., 55; Feb., 66; Mar., 50;
Apr., 44; May, 34; June, 46; July, 44; July, 66;
July, 68; Oct., 65; Nov., 74; Nov., 87.
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Conventions and Hamfests
Alberta, Canada
Cleveland, Ohio
Detroit, Mich
I. R. E. Convention Notes
Maywood (Ill.) "Smoker"
Mid- America Convention (St. Paul)
Pacific Division
St. Paul
San Diego Hamfest
Southwest Division

WAZ or a Dx "Yardstick"
Zone Map

May, 85
May, 85
May, 85
June, 74
Mar., 68
Mar., 68

July, 14
May, 85
Oct., 64
Oct., 64

,

4

°

-+,;

Jan., 60
Jan., 62

Editorials
Feb., 62
May, 9

Bad Boys

Empty Bands?
First (Annual Number)
Flood Traffic Mixup
High Power vs. Low Power
Middle of the Road

Jan., 17
Mar., 9
Jan., 17
Jan., 17
May, 9

Write Your Director --

Contests

?-

Paddon
.May, 42
But What of the Man
Contest Winners -Department Names and
June, 70
Oddities
Apr., 67
Contests
Feb., 16
56 Mc. Relay Contest
Feb., 42
Monthly Photo Contest
Mar., 68
Name Contest
_Mar., 68
Oddity Contest
Apr., 67
Oddity Contest
May, 51
Photo Contest
Jan., 134
QSL Card Contest
Feb., 42
QSL Card Contest
Apr., 94
QSL Card Contest
May, 18
QSL Card Contest
May, 43, 59
QSL Card Contest Winner
Apr., 46
QSL Card Contest Results
June, 70
QTH Contest
Oct., 64
QTH Contest Winner
Jan., 153
Radio Photo Contest
Feb., 44
Receiver Contest Winner

Diathermy
Mar., 39

Radio Therapy

Emergency and Relief Work
Mar., 31

F.C.C. Order
Flood Brings New Type Emergency
Radio Net -Kruse
Flood QRR -Huntoon
Flood Traffic Mixup
QRR and the F.C.0
QRR
WHAS

Mar.,
Mar.,
Mar.,
Mar.,
Mar.,

-

38

24
9
31

70

Federal Communications Commission
Nov.,
June,
Nov.,
Jan.,
Mar.,
Nov.,
June,
Jan.,
Mar.,

American Morse Code
Broadcast Tax Proposed
Clear Intermediate Frequency
Experimental License -Turner
F.C.C. Order
Re Transmitter Kits
Rules Amended
Sideband Splatter
Standard Intermediate Frequency
Winston -Salem Examinations

73
84
82

70
31

83

70
82
72
May, 85

Five Meters

Dx
(see Ultra High Frequencies)

Jan., 53
Countries and Prefixes
Dx Column- Becker. Jan., 52; Feb., 68; Mar., 32;
Apr., 68; May, 60; June, 30; July, 58; July, 85;
Oct., 60; Nov., 64; Dec., 64.
Mar., 26
G5BY gets Across on 5 Meters
Jan., 55
Great Circle Map (on San Francisco)
Jan., 57
Great Circle Map (on Washington)
July, 79
More on the Subject-Jones
Not-So- Gentle-Art of Working Dx-Evans__July, 48
Mar., 93
160 -Meter Dx
Mar., 91
10 Min. Phone W.A.0
Feb., 38
3.5 Mc. Dx -Magee

Hams Across the Sea
Amateur Station "CU2L" -VU7FY
Mexico Cancels Licenses of Foreigners
ON4CSL
OQ5AE
VU7FY, South India
XE1G

189

Mar., 18
Apr., 26
May, 20
May, 20
Mar., 69

May, 32

111

Hints

At Last

-A

QSO

lit tier Voice Codes

Celluloid Labels
"Cookie Sheet" Aluminum
Economical Neutralizer -IV6QF
Flashing Danger Signal
More Useful Globes
Pretty Things on the Panel
Remote Controlled S -R Switch
Soldering Iron Pilot
Tape Tags -W6AVN

Oct., 58
Jan., 114
Feb., 92
Nov:, 16
Apr., 78
Nov., 46
Mar., 55
Jan., 82
July, 15

Keying
Airline Transmitter-Smith
Nov.,
Clean Primary Keying and a P.D.C. Note
-Burnett
Mar.,
Primary Keying Notes -Burnett
Apr.,
Simplified Operation by Means
of Relays
Jan. 74; Feb.,

32

46
64
42

Meters and Measurements
Amateur's Frequency Meter -Reinartz
Dec., 43
B. C. Station Frequency Markers- Raguse Mar., 45
Cathode -Ray Oscilloscopes in the Making
Dec., 19
Decibel, The
Jan., 79
Decibel Conversion Table
Jan., 122
Decibel Table
May, 39
56 -Mc. Standard Frequency Transmissions
Feb., 44
Grand Island Monitoring Station-- Turner
Oct., 39
Handy Neutralizer and Field Indicator
-McGrath
Mar., 59
High -Range Capacity Meter
Jan., 69
Impedance Measuring Device
-Moore and Johnson
Oct., .10; Nov., 71
Low -Cost C -R 'Scope for the Phone Man
Jan., 94
Measuring Audio Power
Feb., 29
Multi- purpose Frequency Meter-Gluck
Feb., 26
Neobeam Oscilloscope
Jan., 115
Neon Bulb Overmodulation Indicator

-Ewing

Feb., 22

Oscilloscope, Low Cost
Feb., 19
Percentage Modulation Meter
Tucker
Feb., 56; Mar., 68
Primary Radio Frequency Standard- Turner_Jan., 150
"Tell All" Meter, the Phone Man's Friend
-Harrison
Mar., 64

-

?-

hut What of the Man
Paddon
CBS Ham Trophy Awarded
Can QRM Be Reduced ?-Conklin

July, 46
Jan., 85
May, 42

July,
Apr.,
Apr.,
July,

33

72
92
56
May, 20

Chasing Down Interference
Composition of Common Alloys
Congo Calls on 20 Meters-Stegall
Countries and Prefixes
Jan., 53
Electric Shaver QRM
June, 93
Electronics Institute
May, 59
Evolution of a Vacuum Tube-Smith
Jan., 80
Expiration Date
Apr., 67
Fadeouts and Solar Eruptions
June, 16
40,000 Fraternity Brothers
July, 17
Grand Island Monitoring Station-Turner Oct., 39
Great Circle Map (on San Francisco)
Jan., 55
Great Circle Map (on Washington)
Jan., 57
Hammanners -Uncle Dudley
Jan., 112
How Loud Is Sound?
Jan., 92
Inexpensive Photo QSL-White
Mar., 44
Local Color
Nov., 85
Local Color
Dec., 84
Looking Forward into 1937 -- Hawkins
Jan. 67
Magnetic Variations from True
North -Ontiveros
May, 19
Meet the "Mayor" (W6DDS)
Jan., 73
Meet the R. I
Nov., 24
Mobile Legislation
June, 60
Naval Reserve-Harlon'
Nov., 39
New Adventure in Old Mexico
-Jo and Bill Conklin
July, 34
New Ionosphere Broadcasts- Conklin
Oct., 26
Oil Burner QRM
Feb., 92
Philatelic Hams
June, 72
Philatelists
July, 14
Scenic QSL Cards-- Ir'1FKN
Mar., 72
Sound on Film -Gonsett
Oct., 11
Sparks with the Tuna Clippers-Penniu'ell._.Dec., 37
Stamp Collecting Hams
Dec., 71
Stamp Collector Hams
Apr., 67
Stamp Collector Hams
May, 58
Stamp Collectors
Oct., 81
Sunspots and Radio
Mar., 91
Telephone Book Listing-McLain
Oct., 67
Telephones at Sea
June, 17
Thermionic Emission of Electrons-Day
May, 30
Through Europe with a Call Book- Wood Nov., 40
Tommy Was a Ham -Turner
June, 51
Trade Publicity Discontinued
May, 58
Voltage Stabilization System
Dec., 20
WAZ, with Map
Jan., 60
W3USA on the Air
Oct., 83
Western Flavor
May, 58
Where Next?
July, 16
Why Research ?-Kettering
Apr., 50
Yarn of the Month
Nov., 69; Dec., 69

New Apparatus

Miscellaneous
Amateurs and Early Broadcasting
Nov., 46
Amelia and Amateur Radio
Apr., 86
Around the World Radio Echoes- Peterson..May, 26

Cabinet Relay Rack-Bud
Car Antenna -Insuline
Chassis Punch -ICA

Feb., 39

Mar., 87
Feb., 41
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Crystal Pickup- A.static
Dry Electrolytic Condenser

Mar., 86

Heavy Duty Rectifier- Lansr ;:g

Mar., 86

-Cornell- Dubilier

Feb., 41

Microphone -Turner
Oil Condensers-Cornell- Dubilier
Oscilloscope -RCA
Oscillograph-Clough -Brengle
Plastic -Sealed Transformers
Jefferson-Electric
Power -Line Choke- Ohmite
Preamplifier -United Transformer
Precision Plug -in Resistor-Clarostat
Recording Amplifier-Universal
6L6 Amplifier- United Transformer
2 Inch C -R Tube
U.H.F. Tuning Condenser -Bud
Universal Meter- Burton -Rogers
Vibrapacks- Mallory
Zero Bias Triode-Amperex

-

Feb., 41
Mar., 89
Mar., 88
Feb., 40

Dec., 74
Feb., 39

Mar., 89
Feb., 41
Feb., 39
Mar., 86

July, 23
Feb.,
Mar.,
Dec.,
Mar.,

39

90
74
87

Obituary
Guglielmo Marconi
B. A. McKinney, W5ATF

Oct., 10
Mar., 34

Open Forum
May, 82
Feb., 37

Against Bandswiul in; -W8QBiW
American Morse_
Any Suggestions? McNamara

Nov.,
June,
June,
May,
Jan.,

-

Approvals- lr'6MUF

Coditis- W'ellar
Coditis -Poyner

-lr'i

Coditis -W9NVF
Coditis -Schroeder
Coditis -Gerber
Coming or Going ? -W6OHB
Cyclone Network-W9FWY
Dit Dit Dit Dah -W2HNX
40 Meter QRM -Pyle, W7ASL
Fuel on the Fire -Young
Ham Band Police -W9V0V
Haw
lr'7CIK
Hobby or Hard Work -W9EUZ
Hogs vs. Lids -W9KWP
In Defense of 160 -Cannelle
Inconsiderate "Old Timers" -Tracy
Inexpensive Photo QSL -White
Isms- IV9YPJ
League Lament -W9RZT
Low Power Holiday -W2AWU
Message Traffic-W8DED
New Angle

!

?-

Action- W7ASL

Bugs -W5FSS
Can You Use It ? -Kloer
Chess by Radio- lr'ROQF
Class "D" License ?
/cox

May, 49
No More Tears, Please- W6KiMQ
Mar., 78
No More Towers-Lyon
Mar., 45
Not New, but Good -Raguse
Oct., 68
Not so Worse -W9JID
Mar., 44
Not Once, but Twice- IValleze
On the One Hand -W8PMB and Ir'8OPX__Mar., 78
Mar., 78
On the Other- Haye.r
Mar., 79
197 Countries- lr'8PMJ
June, 9
160 Meters -W9ZDH June, 9
Ouch -W5FNK
July, 8
Our House in Order -VK2NO
Jan., 65
"Pse QRT on QRO "- Lure
Apr., 30
QRM -W9UBB
Apr., 31
QRM -N2JBL
Apr., 31
QRM -Brown
June, 82
QSL Problem-Fritz
Oct., 68
QSL'ing -Jones
June, 9
Raising Dx- I179S7_B
Feb., 80
Restrictions -iv5ZG
Feb., 37
Rubber Kilocycles- -W3ETE
June, 79
S. W. L. Comments -Smith
Mar., 78
Second the Motion- lr'9ARE
Feb., 23
Shall We Discard "CQ"-W6FZQ
Mar., 43
"Shame," Sez He-Humphrey
Dec., 73
Stop and Think -WIDIA
July, 9
Tax the Ham ?-W9OHA
Oct., 67
Telephone Listing- W8BOIl"
Mar., 45
The Other Angle-Paterson
May, 50
Three Phase R. F.-Gager
Jan., 170
Three-Letter VK2 Calls -Stirk
Feb., 38
3.5 Mc. Dx- lr'RCNC
Mar., 92
Traffic Band -W9YXD
Feb., 38
Tuned Receiving Antennas- lr'6DDS
June, 82
Two Cents Worth- IV8QBW
June, 9
Union Label -Kraft
June, 77
IV9VKF
W. A. C. A.
Mar., 44
W7ASL Rang the Bell -Schoening
July, 8
What Useful Ideas Macumber
Jan., 65
"Yapping" (Re 160 Phone)
June, 80
Youngsters of All Ages -W3BTQ

73
78
82
33

66

Feb., 36

Apr.,
July,
Nov.,
Nov.,
Nov.,
Dec.,
Oct.,

30
8
73
73
92
73

Feb.,
Feb.,
Feb.,
Feb.,
Oct.,

65
36

!-

.

?-

Question Box
Apr., 17; Apr., 39; Apr., 80; Apr., 91; May, 55;
June, 62; July, 45; July, 95; Oct., 69; Nov., 72;
Dec., 74.

68

46
78
67

June,
-June,
June,
Jan.,
Mar.,
Mar.,

77
84
80
65
43
44
Oct., 93

July, 18
May, 84
._.Feb., 38
Mar., 43

Radioddities
Radioddities are scattered throughout all issues.

Radiotelephony
(see also Transmitting, U. H. F. and
Meters and Measurements)

Amateur Radiophone

W6ABF-Snyder
191

Apr., 28

"Tiny Tots Corner"
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A recent letter from H. A. Maxwell Whyte,
G6WY, informs us of an error that appeared in
Reuben Wood's article in the November RADIO,
"Through Europe with a Call Book." To quote
from Mr. Whyte's letter:
"With reference to Mr. Wood's article in
November RADIO, I wish to draw attention to
an error on the writer's part. On page 45 he
states that I am the Manager of the R.S.G.B.
Research and Experimental Section. This could
not be further from the truth. Mr. H. C. Page,
G6PA, holds that position.
"I am Manager of the QRA Section and the
DX Section of the Society. This latter is known
in certain circles as the "Tiny Tots Corner ",
being the antithesis of the Research and Experimental Section."

"RADIO" BUYS ACCEPTABLE
STORIES AND IDEAS
Even with, one of the best stalls in the
world, '-Radio" realizes that variety and
pep and sparkle in a magazine can only
come from many and varied sources of

material.
Thus. we solicit more and better contributions from "outside" for k%hielt, incidentally, we pay cash)
At present an "average" full-length constructional article brings about $30.00 if
accepted; the exact amount varies with
many factors. All technical items except
shorts are paid for.
Have you a transmitter, receiver, or other
item with a novel slant, perhaps not brand
new, but one about which your fellows
might like to know? Many of the most interesting ones corne from fellows who hardly realized that they've "got something
there". And have you a friend who's hiding
his light under a bushel? Let's smoke him
out!
I

.

(Note: If you wish to send us a detailed outline of
your proposed story, we'll be glad to comment on it
before you finish the manuscript; we cannot, however, obligate ourselves to accept the final product
until we have had a chance to see it.)

eAnother Eimac Triumph!
T YpE

NV,V FjLamt't
ted

` horia

Greater

EIMAL

250TH
TUBE

Performan

Tube failures led radio engineers to believe that high
plate temperatures and high plate voltages placed
certain limits upon filament emission. Eimac engineers
exploded this myth by proving that poor vacuum
was the causefor emission failures. The Eimac exhaust
technique and proper use of tantalum, long ago lifted
these limitations from thoriated tungsten filament.

But Eimac was not satisfied with this discovery,
alone. Certain other negative characteristics still
existed in the thoriated filament ... low ratio of
usable to "peak" plate current ... "cranky" filament voltage ... tubes going "flat" for no apparent reason. With the issue at hand, unclouded
by "erratic getters" and poor vacuum, Eimac
engineers soon discovered the "what and why"
of these problems. Result ... the new type Eimac
thoriated filament, found in 35T, 100T, 250T,
450T, 750T and 1000UHF tubes. This filament,
found in the many thousands of Eimac tubes
produced during the past year, has definitely
eliminated "premature" emission failures.

The unusual properties of this new type thoriated filament, allow Eimac tubes to carry higher
ratings, more conservatively, than any contemporary tube of equal physical size. Specifically;
the new type filament operates at a lower temperature than that employed previously, and all
other forms of "cheating;' such as under- processing, are avoided. This results in the highest possible thermionic efficiency plus longer filament
life and uniformity. In addition, Eimac filament
assemblies are distortion proof. Special construc-

tion makes it impossible for filament displacement to alter the characteristics of Eimac tubes.
Remember the "radical" Eimac
design of three years ago? (Now
copied by leading tube manufacturers.) And the use of tantalum? (An Eimac development
now used by practically all tube
companies.)
Well, this new thoriated filament still is exclusively Eimac,
and isjust one of the subtle engineering triumphs that make
Eimac tubes so unusual in performance and stamina.
Dis ore on proof filament
assemb y of Eimac 250TH,

EITEL & M c C U L L O U G H, INC.
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San Bruno,

California

J.,

4
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LOOK AT THE CONSTRUCTION
Husky electrodes, ruggedly supported in a large envelope assuring maximum heat radiation. Ceramic base
and plate lead out of top for maximum insulation.
Large plate cap for easy and low -loss connections.

LOOK AT THE RATINGS
CLASS C TELEGRAPHY

D -C Plate Voltage
D -C Plate Current
Plate Input
Plate Dissipation
Full input to 60 megacycles
Filament Voltage
Filament Current
Amplification Factor

750
100
75

25
6 3
2 5

max. volts
max. milliamperes
max. watts
max. watts

volts
amperes

50

LOOK AT THE PERFORMANCE
New design provides high efficiency and low driving
power at moderate rime voltages. High -mu grid means
low bias requirements. Heavy duty filament and large
electrodes provide for safe, conservative ratings.

LOOK AT THE PRICE

Only `'2.5O Net!
AND THEN YOU WILL BE SATISFIED ONLY
WHEN YOU OWN A NEW RCA -809
Your distributor has them in stock. See him or write
us for full tèchnical inTormation.
RCA presents the "Magic Rey "every Sunda v.
2 to 3 p. tn., E. S. T.. on NBC Blue Network

75 WATT
INPUT

'25°

NET

For radio tubes it pays to go
"RCA ALL THEWAY. First
in Metal -Foremost in Glass
Finest in Workmanship.

AMATEUR RADIO SECTION
RCA Manufacturing Co., Inc., Camden, N. J.

A- Sers4ce of the Radi'4 Corporation of America
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