Jusdt

DEVELOPMENT
/% LABORATORY

KEEP ouTt/
ONTHE WAY!I

Before long RME will announce a new devel-
opment in ultra high equipment. This new
unit will be a decided step forward in the
adaptation of a radio circuit to the recep-
tion 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
ossured that the operation of the equipment is
far in advance of anything now available.

And this is the best news — ALL owners of
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.

Iin 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 contem-
plated. The 69 is always NEW, always UP-
TO-DATE, always MODERN!

The RME-69 does the job—whether for phone or CWF
contacts. Full information will be sent on request.

RADIO MFG. ENGINEERS, INC., PEORIA, ILLINOIS, U.S. A.

L]
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CA ENCOURAGES THE AMATEUR |

Two Television Kinescopes® Now Available for the Experimenter

RCA knows and is deeply appreciative of the
radio amateur’s contribution to the art of
ulcra-high  frequency communication, The
carly dcvel()pment of television gave rise to
problems best solved in the laboratory, but
as the are slowly emerges from this status to
the stage where field experiments can best

Right .. Experimental RCA tele-
vision receiver used in field tests.

Below...RCA Kinescope* tubes,
1800 and 1801,

i

answer the current problems, RCA believes
that the amateur can and is cager to contrib-
ute to the perfection of this new art.

Television Problems

Defilll'fl'ml ..« Before television for the gen-
eral public becomes an actuality, the picture
must be sufficiently clear and detailed to hold
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 widchs
—a channel six megacycles wide. Because
space in the radio spectrum is not available
at the low frequencies, ulera-high frequencies
must be used. At present these are more or less
limited to linc of sight transmission distances,
which means a multiplicity of stations to cover

e § o

even one state. Building these stations and re-
laying television programs to them for broad-
casting is a tremendous commercial problem.

P)"Og)"tl))ls...Thcrc is no point in the gen-
cral public buying television receivers until
programsare provided. And there is no point
in putting a program on the air until there is
an audience. This “cat chasing its tail” situa-
tion must be ended before television is ready
for the public.

Standardization. .. Television receivers
must be designed to synchronize with the par-
ticular transmitter whose programs they
receive, Transmissions cmploving different
standards of definition than that for which a re-
ceiveris designed cannot be received. Thus no
standardization should take place until satis-
factory definition is achieved because no great
change can be made in either the transmicter
or the receiver without obsoleting the other.

wwWw americanradiohistorv com
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THE DEVELOPMENT OF TELEVISION

. Make-up expercs are necessary
for television.

. Stage scene shows RCA Icon-
oscope” eyeing’ performers.

. NBC television antennastands
over 1,250 feet high.

. Television image projected by
new RCA Kinescope®.

Present Status of Television

RCA’s field tests in New York area have been well pub-
licized. Other investigators are conducting experimental
transmissions in several parts of the country. However,
there may be lack of standardization between these
transmissiens so that receivers suitable for one system
may be unsuited for others. No regular program service
is being offered since stations arc frequendy off the air
redesigning and rebuilding their e¢quipment. These
constant changes in transmitters during the field test
work may make receivers designed for receiving c¢xperi-
mental transmissions obsolete—or otherwise may re-
quire corresponding changes in receivers.

WwWwWw americanradiohistorv com
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In Radio and Television it’s
“RCA ALL THE WAY!"

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 standardiza-
tion of definition, suitable transmitter and
receiver designs, and acceptable program
technique.

RCA has designed and is manufacturing
a television system for the Columbia Broad-
casting System. CBS will also conduct field
experiments with a view of having ade-
quate experience when television is ready
for the general public.

What this Means to
the Amateur

As television gradually steps out of the lab-
oratory...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 great-
est cultural forces ever created for man-
kind’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.

Toenable 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 experi-
mental transmissions are in progress to try
your hand at this fascinating art.

RCA-1800 Kinescope* . $60.00
RCA-1801 Kinescope* . $40.00

A deflecting yoke for the operation of either of
these tubes is also available.

*Registered T'rade Names of RCA Manufucturing Co., Inc.

. and%/ém

(7774

AMATEUR RADIO AND TELEVISION SECTION

RCA Manufacturing Co., Inc., Camden, N. ],

A Nervice of the Radio Corporation of America

www americanradiohistorv com
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The . . .

Reserve Band for DX?

Larchmont, N. Y.
Sirs:

For the 28 years that | have been actively en-
gaged in “ham” radio, I have been content to
sit back and peruse the various periodicals and
listen to the other fellows pct 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 e for a long time. The
urge has been too great and here T am, voicing
not only my own thoughts but those of innum-
erable others with whom I have rlked.

Primarily I am a “"dx hound”. For that rea-
son most of my activitics 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 m the US.A.?

If the fellows who work within the bounda-

Warning: 7t may cost you 25¢ to ‘sobue’ this code! |

ot R y A
4

_ ﬁfﬁ“.‘h'lc-/ ! 1"ﬁ*\
&9 P @y

e .

rics 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 compara-
tively free of the unholy QRM that is apparent
most any hour that the band is open.  And |
think almost any dx hound will agree with me
that most of this heavy QRM comes from inter-
state QSO’s.

With U.S.A. QSO's temoved from the 20-
meter band, what a Uropia it would be for those

only intercsted in dx . . !

Maybe band switching for thesc fellows in-
volves too much effort. That is the only excusc
I can see for it. Certainly with the ideas ex-
pounded in the various periodicals these days,
it has becn 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 |
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 jam-
ming anyone trying to capture that clusive dx.

Can’t we try a little of this band reserving?
[ assure you that I firmly believe that there will

{Cominued wn Page 123

or by mail from us

INTRODUCTORY SPECIAL OFFER I
Six issues for $1.00 (overseas, $1.25)

TECHNICAL PUBLISHERS - 7460 BEVERLY BLVD.- LOS ANGELES

RADIO

LimiTE O
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frém this
L’[e 0/ the

world’s
leading

technical and
constructional

radio
magazines

‘'RADIO DIGEST"
will review, reprint, or
condense the outstand-
ing contributions from
the foliowing maga-
zines, 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 orqans
will be combed reqular-
ly for unusual material,

] Radio
QST
All-Wave Radic

Radio Engineering

Communications and
Broadcast Engineer-
The technical world at a glance—the outstanding 2 ing
radio developments of the ‘month at your finger E::tl::nics
tips—the highlights from the leading radio maga- | Successtul Servicing
zines of the world, American and foreign. That, in Radio News
short, is the "RADIO DIGEST” «a new 100-page Be}(‘)usr‘xllj;;m Technical
publication. It is something entirely new in the Bell Laboratories
field—a magazine for the busy man who wants the L ﬂ“;rd.
broad scope of what's going on in the whole world szee:‘;: of
of radio (except b.c. entertainment and trade news) Institute of Radio
ngineets
One of its most valuable features (alone worth ghe gﬂdifrfﬂgiﬂee'
many times the subscription price) is a series of R"".’ P e
4 il sketches” of all i tant material i e e
thumb nail sketches” of all important material in A e
leading contemporary magazines, a comprehen- T. & R. Bulletin

sive glossary of current radio literature.
PRICE, 25¢ PER COPY
Special introductory subscription rate, $2.00 for twelve issues {or six

tor $1.00) in U.S.A., Canada, and Pan-American countries. Elsewhere,
3250 or 10s. 4d. (British postal orders accepted} for twelve issues.

d
Wie Enclose
8 :Mmﬁan Blank opu kel

tries. Elsewhere, $1.25

Special

10 »
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AN IDEAL GIFT

RADIO’s annual Christmas gift razes will be in effect
from Ncvember 15th to January 15th. Tc radio amnateurs
with a " fellow ham'' to remember, to radio =smployees
with a radio-minded employer who must not be for-
gotten, and to radio manufacturers and distributors
who want to remind a favored customer repeatedly
through the year of their appreciazion ot his bisiness,
a RADIO subscription is an ideal (and effortless) sol-
lution of that puzzling Christmas shopping problem.

fou Mavy Eater ar Rene . aeriplimng i1 1these Ra as.

Rates for mor= than one subscription, as listed above,
apply only on gift orders entered end paid ‘cr at one
time by one individual or ccmpany. Unless otherwise
requested, th= subscriptions will 52 commencad wi'h
the January :ssue, which will be deliverad as near
Christmas as possible, together w:ta an attrac:ive card
announcing the gift and the sender’'s greetings; those
who are at prasent subscribers will automatically have
subscriptions extended unless ctherwise recuested.
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7Ae @P‘w amum (Continued from Page 9

be much more sport for us dx hunters and cer- This writer cannot lay any claims to finding
tainly better 100% QSO’s for the fellows in- it impossible to master thirteen words per. |
terested in rag chews on the lower frequency have never attempted to learn code and 1 am
bands. They will not only have the pleasure ready to take issue with any misled bohunk who
of contacting fellows with the same idea in proposes to label me as lazy. The fact in the
mind but they will get away from trick fading case 15, with due regard for those hams who do
and the like. How about it? enjoy c.w., | have never felt any interest in
C. A. PorTER, W20A. anything but phone. To my humble mind phone

O dx constitutes genuine technical achievement

“Schoolboy Mummery™? that justifies itself on any consideration. [ 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, 1n my case, than

a mere license requirement that reverts back to
{Contined on Page 166]

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.

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 litera-
ture from “"Radio’’, for permanent refer-
ence, easily consulted at any time. Elsewhere, $1.75 or Ts. 6d.

POSTPAID
IN U.S.A.

- = e TECHNICAL PUBLISHERS - 7460 BEVERLY BLVD.- LOS ANGELES
RADIO

e ]2 o
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7460 Beverly Boulevard
LOS ANGELES

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

in existence. Hanging onto my copies is harder
than neutralizing my final amplifier. And I
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.

Kill two birds with one stone. For Christmas, delight
yvour 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
(ham) 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.

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

Cordiadly v A
G2,
. 2. LA

Speaking for
RADIO, LT
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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 trans-
mitting 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.

WwWwWwW americanradiohistorv com
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WELTER
DUTY

AMIDDLE LIGHT HEAVY
ouTY oUTY

A 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, ete. Easy
to excite to full battling strength.
e tieRiael o SR Although they are the true Champs

from the Taylor

Champions. Let they will do their stuff for you at
the 866's supply p
the power. Over most reasonable prices. Guaranteed

25,000 s ¥alF to please all. Let the Taylor Cham-
ant work in Rigs

the world over. In- pions do your battling and you’ll
sist on TAYLOR n .
866x. win—every time.

AN
HEAVY(

A

TAYLOR TUBES, INC., 2341 WABANSIA AVE, CHICAGO, ILLINOIS

e 15 o
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Flores amottier page
hallicrafters 4

ENRICUE HIDALGO—Ciefuegos, Cuba—
Winne- of second prize in the All-Wave
R. C. ['X contest with his new Super Sky-
cider. de says: "The rectiver has created
a sensation here where it has astonished
every mew listener.”

A e M

1. KELLUM. Washington, D. €., says: "'l
cause it is onc of the best

including prace and per-

WIDTX—W .
selected the Super Skyrider be

receivers on the murket today
formance. Ina little over 2 month. | have worked more DX
than ever before and have had go

od reccivers it the shack.”

WIKTG — BEATRICE HOLMAN, Belmont
Mass.: “The more | operate the Super Sky
rider, the better 1 like it and 1 aro only toe
glad to add my word of praise. Am on 1®
meters at present and have heard plenty oo
DX this morning that 1 never copied pefore.™

W2mMI—F RANK LESTER, Bergenfield.
N. J.. at the controls of his 1938 Super
Skrrider.

pRed

The New 1938 Super Skyrider in-

11i rs receivers figure
The very fact t}}at Ha‘llcrafte s rec 7 B, g‘ﬁ e 1O e TR,
so prominently in leading amateur and scientifi€ 1 WANDELL. Bavonne, N. J

stations is in itself a testimonial to the merits of

these outstanding receivers.

stal
prat

icrafters inc.

S a2 H
- 612 Indiana Aven'ue, Chicago, U. S. A, « Cable Address “Mallicratt” Chicag
f o

WORLD'S LA o
A TR ERT BUILDERS [OF  AMATEUR COMMUNICATIONS = RECEIVERS
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Dr. F. E. Terman

HE NAME OF F. E. TERMAN is fomilior not only to omoteurs but to radio
men everywhere os on old-time omoteur, distinguished engineer ond reseorch
worker, teacher, ond eminent outhor. Active in both the |.R.E. ond the A.LE.E.,
he is perhops best known os the outhor of the generol rodio text, ‘‘Rodio
Engineering’’, though he hos written mony other notoble works ond col-
loborated on still others.

B At one time quite octive in omoteur octivities, operoting W6FT ond WG6AE,
of lote he hos been too busy tcoching radio to others, doing reseorch, ond
writing books to pursue omoteur rodio.

B At present Dr. Termon is professor of Electricol Engineering ot Stonford

University ond executive heod of the electrical engineering deportment.
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The
Compact

By
WALTER VAN B. ROBERTS”
wicno

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 515 db.
Furthermore, at a sacrifice of less than 1 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 sig-
nal. 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’ Pro-
ceediug: for January, 1937. Brown's discus-
sion of the case of a single parasitic antenna is
specifically directed to vertical quarter-wave an-
tennae working against ground, but his con-

*Patent Department Radio Corporation of America.

Figure 1. The 28-Mc. dipole radiotor ond close-spaced
director. The driving motos and its roin cover moy be
seen just above the chimney.

clusions appear to be applicable to horizontal
half-wave c{ipoles except that his radiation re-
sistance 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 pat-
terns 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 L.R.E. Proceedings the main point of inter-
est to the amateur is that when a single parasitic

e 19 o
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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 re-
flectors:

“It is interesting to note that nothing par-

ticularly 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 un-
usual 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

e 20 o
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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/-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 flow-
ing at this point. (It would be better to sup-
port 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 pos-
sible that a suitable alteration of the dimensions
of this triangle would improve matters, but as
pointed out by Seeley,! 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 fan-
ning out a transmission line to match an ordi-
nary 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 descrip-
tion of the adjustment of the antenna and also
in the section describing the proposed new ro-
tating mast.

There is no objection to connecting the trans-
mission line to the dipole by any suitable means,
such as a small machine screw or even an ordi-
nary ground clamp, provided a good contact
can be assured. However, after several months
of weathering, the contacts originally used ap-
peared 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 inter-
mittent contacts where the wire is pulled around
the edges of the hole. With this arrangement
the same mutual inductance berween the trans-
mission line and the dipole is obtained as il
actual taps were used.

Theory of Adjustment

Although 1l is stated by Brown in the paper
referred to that the parasitic antenna works
equally well as a dircctor or as a retlector, his
figure 25 indicates that a trifle more gain may
be obtained when it is used as a director. Fur-
thermore, where the spacing is one tenth of a
wave length, his figurc 28 shows that maximum
sain is obtained when the director is of such
length as to be exactly self-resonant.  This s,
its length may be computed from the usual
formula for a simple dipole. 1t is easier to
determine the sclf-resonant length than to de-
termine the length which would give exactly
the amount of lag angle required if the parasitic
element is used as u reflector.  For these reasons
it was decided to use the parasitic antenna as a
director. The next question that arises 1s
whether to adjust the director 1o exacr resonance
50 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 latrer
was decided upon. partly to avoid unneces-
sary QRM, bur chiefly, it must be confessed,
to reduce interference from southwestern
stations when using the antenna for receiving
Furopean stations. An excellent compromise
is obtained for the one-tenth wave length spac-
ing condition by muking the director a trifle
shorter than the resonance length so as to pro-
duce 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 znd for all, and then ad-
justing the driven dipole and the matching ar-
rangement 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 di-

rector. The larger dimensions make auxiliory
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 possibie, to avoid any fading effects) listen
or measure field strength in any other way while
the beam is rotared, 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 hap-
pens 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 trans-
mitter 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

¢ 2] o
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frequency of 28,636 kc. the foregoing process
led to a director length of 15°9” and a driven
dipole length of 17’, using 314 feet separation
between the two.

Rotational Arroangements

Figure 1, taken at the writer's home in
Princeton, N. ], shows the general construction
of the lattice mast with the rotatable pole ex-
tending 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/-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 234"
pole used for rolling up a carpet) together
with the pulley and motor. The ball bearing

o 292 o

Figure 4. The rotating
mechanism viewed ot
close range before erec-
tion. The pole rests on a
ball bearing on the cross
arm just below the large
pulley. The motor is
geared down internally.

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 con-
tinuous rotation. These rings are made of
brass with a shallow groove turned in their
outer surfaces. A piece of flat braided con-
ductor, 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 main-
tain a small tension. The rings really should
have been a little larger in diameter as there
was scarcely room for insulating supports be-
tween 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
34" rod that passes down through the ball bear-
ing has a 14" 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

wwWW-americanradiohistorv.com
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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 315 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. How-
ever, 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
pait of beam forming elements located a half-
wave length apart and excited in phase. Each
element 1s exactly like the one in figure 1 ex-
cept for the vertical polarization. This array
is capable of better gain and directivity than

Figure 5. The upper bearing and the slip rings for con-
’ nection to the feeders.

il il st Dl o e i ol S e G e ) S A o i

Figure 6. Using the supporting structure of figure
3 to support a pair of vertical dipoles and di-
rectors for 28 Me.

the single beam element but again the con-
structional 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 ele-
ment 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 uncil 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 2 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 in-
dicator 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

[Continued on Page 173}
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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 Jocated up on
4 mountain. An ideal spot for portable work
is Mt. Greylock, 3505 feet above seca 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 week-
end 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 S8 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.

0240

By WALTER A. PECK,* WIEEFN

I have hooked up with the most distant station
heard, 160 miles away at Provincetown, Mass.,
in a lighthouse out on the cape. [ hear many
stations in the New York City arca but the
QRM there makes contacts almost impossible.

The antenna is a haif-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 1s 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 moun-
tain 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-

[Continwed on Page 172]
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®
By FRANK C. JONES.* WGAJF

The accompanying illustrations show a relay
rack phone transmitter which is capable ot
operating with one kilowatt input to the final
r.f. amplifier. The set was designed to fir en-
tirely into one relay rack and to be used pri-
marily 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 out-
put 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 6714 volts
down to 45 and 2215 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 provid-
ing a safety factor.

The Harmonic Oscillotor

The radio frequency portion of the trans-
mitter 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 cir-
cuit 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 ca-
thode connected across part of the tuned plate
circuit. This arrangement will allow oscilla-
tion at the crystal frequency with active crystals
while the plate circuit is tuned to the second
harmonic. The degree of regeneration is ad-
justed by means of a small 3-30 uufd. mica
trimmer condenser mounted between the plate
and cathode terminals of the 6L6G socket. A
.0004 ufd. 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 sec-
ond harmonic. A small 2 or 214 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 in-
stead 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 ufd. 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 pre-
vent 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 com-
bination 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 meas-
ures 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 sup-
ply 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

Wwww americanradiohistorv.com
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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 pfd. 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
1s griven to saturation. Even a fairly strong
ripple in excitation will not cause any hum
modulation in this case, since it is nearly im-
possible 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 “pro-
peller 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 de-

picts same audio input as the first, but with
a.v.c. in operation.

The modulated final amplifier utilizes o
““propeller type’’ variable condenser

denser frame. The two stators in this con-
denser 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
obtaired at that frequency as on the lower fre-
quency 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 con-
nects to chassis ground through a 5000 volt
.002 pfd. mica condenser.

The final tuned grid circuit is mounted un-
derneath the top chassis. A parasitic oscillation
present was cured by connecting a parasitic

e 27 o
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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 33"

diam. and about 1”7 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 con-
nected across the battery only when r.f. excita-
tion is applied, by means of extra contacts on
the exciter cathode relay. This simple arrange-
ment climinates the need of a heavy duty C
bias supply and has much better voltage regula-
tion for the class B modulator grid circuit.
The Audio Channel

The audio channel consists of a 6C6 pentode
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 en-
tire speech amplifier and av.c. tubes are
shielded to prevent r.f. pick-up. The 6C6 grid
circuit r.f. filter consists of a l5-watt 25,000
ohm resistor in series with the grid lead and a
0001 pfd. mica condenscr 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 GF6 tubes connected as

e 28 o

GENERAL WIRING DIAGRAM

C,—.01 pfd. tubular
C.—.0004 pfd. mica
C:—3-30 ppufd. mica
trimmer

C,—50 ppfd, midget
C;:—.01 ufd. tubular
Ce—50 pufd. mica
C7—.01 ufd. tubular
Cs—.01 ufd. tubular or

a
C(~—.01 ufd. tubular or
mica
Ci1—3-30 ppfd. trimmer
with screw removed
(see text)
Ci;;—50 ppfd. midget
Ci2—50 ppfd. mica
Ci3—.01 ufd. tubular
C11—.01 ufd. tubular
Ci5—3 pufd, neutralizing
condenser
Cis—100 ppfd. per sec-
.fion, 2000-volt spac-

ing

C17—50 pufd. per sec-
tion, 2000-volt spacing

Cis—.01 pfd. mica

Cio—.01 pfd. mica

Cag, C21—Neutralizing
condensers (see text)

C9o—50 ppfd. per sec-
.ﬁon, 16,000-volit spac-

ing

Co5—.002 pfd., 5000-volt
mica

C24—.0001 ufd. mica

Co;—0.1 ufd. tubular,
400 volts

C.s—.01 pfd. tubular,
400 volts

Co;—0.5 ufd. tubulor
400 volts

Cog—0.25 ufd. tubular,

C2—0.5 ufd. tubular,
200 volts

Cy—0.25 ufd. tubular,

400 volts

C31—.00025 pufd. mico

C3y, C33—.01 ufd. tubu-
lar, 400 volts

Cei—.02 ufd. tubular,
400 volts

C35:—10 pfd. electrolytic,
50 volts

Css—8 ufd. electrolytic
450 volts

C37—0.1 ufd. tubular,
400 volts

C33—0.1 ufd. tubular,
400 volts

C39, C40—.001 ufd. mica

C41 through C4—8 ufd.
electrolytics, 450 volts

Cic—2 or 4 ufd.,, 1000
volts (working volt-
age)
C47;—1 pufd., 4000 volts
{working voltage)
Ciz—2 pfd.,, 4000 volts,
{working voltage)
R1—150,000 ohms, 1-
watt carbon

R»—~—100,000 ohms, 1-
watt carbon

R3—300 ohms, 10 watts

Rs—1750 or 2000 ohms,
20 watts

R5—2000 ohms, 50 watts

Rs—900 ohms adj., 20
watts

R;—0.5 meg., 1-watt
carbon

Rx—25,000 ohms, 0.5-
watt carbon

Ro—2 meg., 1-watt car-
bon

R10—50,000 ohms, 1-
watt carbon

wWwWWeamericanradiohistorv.com

R11—0.25 meg., 1-watt
carbon

R1>—1 megq. tapered pot.
a.f. vol. contral

Ri3—0.25 meg., l-watt
carbon

R1i4—1 meg., 1-watt car-
bon

R15—2500 ohms, 1 watt

R14—0.25 megq., 1-wott
carbon

R17, R3s—100,000 ohms,
1-watt carbon

Rii—0.5 meqg.,, 1-watt
carbon

R:—35,000 ohms, 1-
watt carbon

Ry —0.5 meg.,, 1-watt
carbon

R2.—200 ohms, 10 watts

R23—20,000 ohms, 20
wotts

R:,—50,000 ohms, 2-
watt carbon

R:s—5000 ohms, 10
watts

R2+—100,000 ohms, 2-
watt carbon

R27—25,000-0ohm pot.

R2g—25,000 ohms, 50-
watt adj.

R>+—100,000 ohms, 50

watts

R:3—100,000 ohms, 200
watts (“multi-ratio’’)

Ti—Tapped secondary
class B input trans-
former, with Cgg tap-
ped down from one grid
and ground (not par-
ticularly critical).

T.—500-watt (a.f.) var-
iable tap class B out-
put transformer, de-
signed to carry class C
stage plate current

T43—5.25 volts, 5 amp.

Ty, T5—5.25 volts, 14
amp.

Ts—500 volts each side
c.t., 75 watts. Also 5-
v. and 6.3-v. filament
windings.

T:—~Three 5-v. 3.amp.
windings, insulated for
2000 volts, X

T~—500 volts each side
c.t., 150 watts (c.t.
not used) and 2.5-volt
filtament winding (used
for relay)

Ty—3000 volts each side
c.t.,, 1500 watts (tap-
ped primary)

Tiy—5 volts, 10,000-
volt insulation, 10
amp. for 866-B or 20
amp. for 872 recti-
fiers.

CH;—30 hy., 15 ma. or
more

CH>—20 hy.,, 200-ma.
smoothing choke

CH3;—5-25 hy. 300-ma.
swinging choke

CH,—5-25-hy. swinging
choke, 200 ma.

CH;—20-hy. smoothing
choke, 350 or 400 ma.

CHy—20-hy. smoothing
choke, 500 or 550 ma.

M;—0-100 ma. d.c,

M,—0-100 ma. d.c.

M3—0-200 ma. d.c.

M;—0-300 ma. d.c.

M5—0-500 ma. d.c.

BC—Bias cell (or pen
flashlight cell}
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triodes, and has more gain than a pair of 2A3
tubes though not as low a plate to plate imped-
ance. The class 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 ad-
justable bias in the cathode circuit in order to
act as a delayed av.c. The amount of delay
is adjusted to the point which will prevent
overmodulation of the final amplifier.

When the audio voltage across the class B
grid circuit is greater than the desired value
which will produce 95 or 100% modulation,
the diode bias voltage is exceeded and the
diode begins to draw current. This current
flows through a resistor which then furnishes
additional grid bias to the grids of

® The class B output transformer
is necessarily a husky affair,
taking up most of the space on
the modulator chassis,

The 400-volt and 900-voit power supplies.

to allow negative grid bias voltage to reach the
audio amplifier grids.

The filter will follow the voice envelope and
work satisfactorily on average speech. There is
some audible distortion for high inputs with
this and several other a.v.c. systems tried, but
it accomplishes the purpose of preventing acci-
dental overmodulation and the ‘voice quality is
still understandable at very high input levels.

the 76 audio amplifier tubes. This

added grid bias reduces the ampli- Coil Table for 1 Kw. Amateur Phone
. : : Coil 6L6G 35-T Final Final
fication Qf this stage and phase in- Tuning Band Stages Plate Grid _ plate
verter with the result that the audio N szzzt;r;sc
voltage is limited to a value which L 2% long
: at overm lation. 1% diam.
will tend o Preve ove, X odulation 32 turns C.T. |34 turns C.T. | 46 turns C.T. | 24 turns C.T.
The two oscilloscope pictures were 80 No.22DS.C.| No. 14 No. 14 No. 10 E.
k ith ' R =l 114” long 4” long 41” long 4” long
taken with an excessive audio input, 127 diam. | 22" diam. | 215" diam. 5” diom.
one with and the other without the - lsNtur;-;cE:.T.
J . 0. .
a.v.c. system in operation. The long 14" long
tail on one picture shows bad over- 1%2” diam. O
modulation, which would cause se- 20 sr::rnlsscéT' '°'N“§"?§'T' HNf:r;'; fEI-T- ys'” copper
‘ ' 5 o . = g ubin
vere side band splatter and inter- 3 long 315~ long 3" long 6” long
: 112” diam. 214” diam. 2142” diam. 37 diom.
ference to other stations. The a.v.c. G
. urns C.T.
gystem prevents this effect except on 10 QR Lot |y diam.
. d . A i copper tubin
sudden sounds in which the time 47 long 47 long P long *
2” diam. 2” diam. 3” diam.

lage of the a.v.c. filter is too great

o 30 o
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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 7134" 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 1214” wide as is
the bottom high voltage power supply panel.
All other panels are 834" wide except the mod-
ulator, which has a 5!%” wide meter panel
and a 7" panel to complete the 121" space
needed for the large modulation transformer.

The bottom deck contains the multi-tapped
h.v. transformer, 8GGB rectifiers, and 5 volt fila-
ment transformer. 872 rectifiers would be some-
what 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 fila-
ment 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

The high voltoge filter system to
the right tokes up one whole deck
in the rock.

wWwWWwW- americanradiohistorv com

on the speech amplifier chassis. The a.v.c. delay
bias adjustment is at the rear of the speech am-
plifier 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 pufd. mica trimmer condenser with the
adjustment screw removed and the top plate
bent up about 14" 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"
diameter coil jack and plug. This allows rota-
tion and adjustment of the neutralizing capacity.
The two plates are separated about 34” when
the moving plate is directly above the station-
ary plate.

[Continued on Page 175}

The heavy duty, high voltoge power tronsformer
ond the rectifiers ore mounted on this deck, ot

the left,
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This practically hits
the ultimate in sim-
plicity with mediam
power output. laving
only one e¢oil-con-
denser tuned cireuit,
this uanit works on
several bands and has
provisions for quick
frequeuncy shifts to
various predetermined
frequencies within
each band.

By
BHOY RAGUSE.* WGFKZ

The unit 10 be described measures 107x 177
x 4", 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 supplics. 250 watts
input can be run to the final stage when used as
a low-powered transmitter. Instantaneous fre-
quency switching to any one of seven crystals
is possible, giving constant output with no re-
tuning 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 wbe 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 un-

#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 »o change ir
excitation to the 808.

The first section of the 6AG is used as 2
Pierce oscillator with 250 volts on the plate.
It requires no tuned circuits. (See Novem-
ber, 1937, RaDIO, page 33.) The large .01
ufd. 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, L,, 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 doub-
ling to 28 Mc. it is 35 ma.

Looking at the bottom view of the unit, the
left-hand row of S-prong amphenol sockers is
for crystals. The front three sockets of the

WWW-americanradiohistorv com
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second row are also for crystals, and the fourth
1s 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 {eed-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 5-
prong steatite socket for the grid coil of the
808, then a 4-prong steatite for the 808. Be-
tween the grid coil and the 808 is the feed-
through 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
TS5 operation, and also to this feed-through

Boftom view of the

compact unit. The

various parts shown

are identified in the
text.

insulator.  This insulator carries the external
grid connection for the 808. The only other
unconventional thing is the plate tuning con-
denscr for the 808. This condenser was re-
built into a split stator type with only one
stator and one rotor plate in each section, with
V" spacing. _ 1 &
Complete information on the coils is given
in the table for this layout. If different type
tubes are used, or another material besides
aluminum is used for the chassis, or the spac-
ing 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 a2 ume until con-

The exciter ready tor
10-meter operation.
Coils for the other
bands are shown in
the toreground.

e 33 o
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€1—.00015 pfd. mica

Cs, C4—.01 pfd. mica

C,—.002 pfd. mica
C5—.0001 pfd. mica
Cg—.005 pfd. mica
C;—.003 pfd. mica
Cg—.001 pfd. mica
Cy—.0005 pfd. mica
Ci10—.01 pfd. mica

Cy1—.0015 pfd., 5000-
volt mica

Cj10—Rebuilt split-stator,
see text

Ch—Aluminum-plate
neutralizing condenser

R1—50,000 ohms, 1 watt

Ro~—50,000 ohms, 2
watts

SCHEMATIC DIAGRAM OF THE MULTIBAND EXCITER

R3—30,000 ohms, 2
watts

R;—250 ohms, 10 watts
5=—15,000 ohms, 25

S;—Single contact, mul-
ti-position switch

Coils—See coil table

M1—0-250 d.c. milliam-

watts meter
R;=—100 ohms, c.t. res. M3y—0-50 d.c. milliam-
R7—5000 ohms, 10 watts meter
RFC—215 mh., 125 ma. M3—0-300 d.c. milliam-
chokes meter

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 con-
denser entirely unmeshed. Then neutralize,
as this changes the tuning (due to the extreme-
ly low “C"” in this tank circuit). Then, if
necessary, remove one-half turn at a time, keep-
ing the coil balanced to center tap, until the
condenser covers the full frequency range of
your crystals.

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

fer at 28 Mc., use a link line of no. 12 or 14
wire spaced 14", 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 rais-
ing 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 ituned,
antenna tank circuit should be incorporated to
reduce the strength of radiated harmonics, es-
pecially when operating in the 40-meter band.

Ly Lo La Ly

7 Me. 38 turns 32 turns 40 turns
26 turns no. 16 enam, no. 16 enam. no. 14 enam.
no. 16 enam. close wound at top | close wound at top 514 in. long
clolse ‘wound of 115 in. form of 115 in. form 215 in. dia.
on 1{2 gk form 2 turn link. 2 turn link. Air wound.

14 Mc. 19 turns 16 turns

no. 16 enam. no. 16 enam, 17 turns
spaced to 1 in. spaced to 1V, in. nes 14 enam.
at top of at top of 114 in. 31/2 in. long
114 in. form orm 2Y2 in. dio.
2 turn link. 2 turn link. Air wound.

28 Mc. 8 turns
no. 14 enam.
3% in. long
214 in. dia.
Air wound.

o 34 o
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5—

Holding the 354 and his hat with one hand and o bag full of radio
gear in the other, our hero makes o 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.
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By KENNETH HECHT.* W6KBEB

Don’t mention y.l. hams to me. Yes, ]
know—they're nice to chew the fat with across
the country, but never mess around with them
like you would any other y.[.

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 lac,
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 a4 210 and got
away with it, and other such familiar topics—
that 1 longed to sce her in person.

Since she lived here in town, I asked her if
I could come over to her house. 1 asked her
every QSO, and about the tenth one, she said
[ could come over because her folks would be
out that night.

Now I wasn't expecting her to look like
anything but a y.1. ham, and I thought of her
as a sort of a tomboy. So when she came to
the door to let me i, 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 nosc; blue, dollar-sized cyes with long eye-
lashes; a clear, hecalthy complexion, and a
chassis of about 5 feet 4 inches that set a bach-
elor 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 somcone in per-
son that 1 have met on the air,” - she said in
her charming voice. “Come right into the
shack and meet the others.”

The others? T had expected to have her un-
divided attention and had looked forward to it
since I had seen her in the flesh, but I fol-
lowed 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. Somec dope that I knew was yapping
into the mike, and I gathered that there was a

#1929 N. Berendo, Hollywood, Calif.

QSO under way. 1 found myself sitting room
on the foor of the bed and greeted the gang.
Corrine went to the mike and took over the
conversation, and we all listened with rapt at-
tention while she conducted a2 QSO with some
guy. She talked enthusiastically, and 1 dis-
covered that everything she was saying was the
same stuff she had dished me in our gab-fests.
Was 1 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. T'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 hap-
pencd 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 muake a date, like I had decided to, so 1
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 tollow-
ing 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 chat-
ted about her trouble in neutralizing her final,
and I did my best to help her out with sug-
gestions gleaned from my battles with the same
thing.

When we got on the dance floor at the Dol-
omar, we really did some fancy clogging—
until Corrine turned saucer-like blue eyes on

[Continued on Page 154}
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. BOTTOM OF ANTENNA
7.3 ABOVE GROUND
)
H= 90° AT H= 1300

=2 SIN 6 COS (H® CO5 @)

' CURRENT
—_ | DISTRIBUTION
-

=%

8 = ANGLE FROM VERTICAL TO HORIZONTAL

Iy
W. E. MeNATT, WIGEZ™
and

H. E. STEINER. W7DT.J**

“When I move,” said Harley Steiner, "I'l]
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 informa-
tion on vertical antennas.

Several surprising points were brought out
by that rescarch. 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, scldom 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 1. 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 pat-
tern given by an antenna operating with its
bottom resting on, but insulated from, ground.
Figure B shows the effect of raising the an-
tenna 7.3 feet, or approximately 40 electrical
degrees, above ground, to H 130°. Insofar
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 reisons.

Fex-WGOFEW ; 709 Prospect Ave., Lewiston, [daho.
#1011 15th Avenue, Lewiston, Idaho.
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The Stary of

PART 1. CONSTRUCTION

If you could but tuke a quick journey to Mr.
Steiner’s residence, it would be quite evident
that a great portion of the city's rising genera-
tion lives within three doors of his home. (We
spotted 12 kids, m a bunch, the other day')
These “little factors”™ played an important part
in deaiding to use an antenna with its base
7.3 feet above ground. It may scem rather
strange to choose such an "odd"” height; how-
ever, 7.3 fect corresponds to approximately 40
electrical degrees, on 14.5 Mc., and that even
number was casier 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 93.49%, and the small
lobe 6.6% of the total radiation. Not being
“hoggish™, we were well satisfied with this pat-
tern. The antenna is well out of reach of “in-
quisitive hands”, the radiation characteristic
still being that desired.

Theoretical Radiation Pattern

A word now concerning our use of theoreti-
cal patterns in choosing a height of the an-
tenna. [t must be remembered that ideal con-
ditions arc 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 oper-
ating above a '‘perfect earth”; that there are
no distortions to be produced by nearby re-
flecting bodies such as guy wires, telephone and
power lines, neighboring b.cl. antennas and,
lastly, clotheslines.  Naturally, these condi-
tions are never met by anyone and are not even
closely approached by amateurs who lack large
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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 theorctical patterns. How-
ever, we felt that it was far better to work from
a definite starting place, cven 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 pat-
terns 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 fecding it.  After much dis-
cussion, 1t 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
paralicl line running up the side of the house
and across to the antenna.  The child-mind is
a devilish device, at times, and we feared the
use of such a line would cause it (0 be seen as
a swell little stepladdcr" by the ever-present
voungsters.

The important electrical features of the lay-
out having been decided upon, the mechanics
of it arose. The first consideration was that
of guy wires. The cost for a self-supporting an-
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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, 73" and 115" in diam-
eter and fit snugly together. They were sweated
together by using a small torch and plenty of
solder-—and the grace of capillary action. 1If
you'll recall your physics, capillary action oc-
curs when a very small opening, or tube, is im-
mersed 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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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 dia-
gram, three large insulators break the guys at the
antenna, thus reducing to a minimum any pos-
sible leakage. Small egg-strain insulators of
the “airplane” type were used to break up the
remainder of each guy, which was no. 14 gal-
vanized iron. Incidentally, each piece of each
guy was cut so as not to be a sub-harmonic of
the antenna length; and, no two piceces 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
pressurc 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 surfacc of the ground. This is not good,
mechanically; it may be avoided by setting
the post in concrete or, if not sct in concrete,
by using a larger post. The larger surface area
produces less unit-pressure on the soil, thus pro-
ducing greater rigidity. Thorough tamping,
when setting the post without concrete, is very
essential.

Considerable swaying of the antenna above
the guying point was obscrved 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 fect total
displacement (five feet, in one direction) was
had without any deformation. This occurred
with no guys on the tubing; hence our con-
fidence in it.

The Antenna-Coupling Unit
The remaining constructional feature, that

e 40 o

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 bhox which was, in turn,
mounted at the base of the antenna. The con-
centric 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 tbing 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 linc and antenna, it is impor-
tant that a correct match be obtained. Onc
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—1IR

where P is the power in the line, 1 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 cur-
rent may be approximated and will serve as a
guide in obtaining the proper match. Another
method is to sct 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 origi-
nal) and solder the connections in place.

(NoTte: Due to recent bad weather, it was im-
pussible to send photographs with this first part of
the article.  The second part will describe the au-
thor's experiences 1n 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 RapIO’s office.
The antenna itself is 33 feet long, made of
three scctions of ordinary water pipe, an